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Test Summary

Electromagnetic Compatibility (EMC) Part

Test Test Requirement Test Method Class / Severity | Result
EN 60730-1:2016
Conducted Emission EN 60730-2-9:2010
(150KHz to 30MHz) EN301 489-1 EN 55032 Class B PASS
EN301 489-3
EN 60730 1:2016
Radiated Emission, EN 60730-2-9:2010
30MHz to 6GHz EN301 489-1 EN 55032 Class B PASS
EN301 489-3
EN 60730 1:2016
Harmonic Current EN 60730-2-9:2010 Clause 7 of
Emissions EN301 489-1 EN 61000-3-2 EN 61000-3-2 | "ASS
EN301 489-3
EN 60730 1:2016
Voltage fluctuation EN 60730-2-9:2010 Clause 5 of
and Flicker EN301 489-1 EN'61000-3-3 EN 61000-3-3 | "ASS
EN301 489-3
EN 60730 1:2016
Electrostatic EN 60730-2-9:2010 16 kV Contact
discharge EN301 489-1 IEC 61000-%¢ +8 kV Air PASS
EN301 489-3
RF Electromagnetic EIrE\JNe?)%%?ziéggS? 0 3V/m, 80%
Field (80MHz to Bl S IEC 61000-4-3 (kHz A Mod.| PASS
6.0GHz) ] AT
: EN301 489-3
EN 60730 1:2016
Fast transients EN 60730-2-9:2010 AC +1.0kV
common mode EN301 489-1 IEC G1000NE3 DC+o5ky | TASS
EN301 489-3
EN 60730 1:2016
Surges, line to line EN 60730-2-9:2010 A +1kV D.M.¥
and line to ground EN301 489-1 IEC 61000-4-4 okveomt | PASS
EN301 489-3
EN 60730 1:2016 3vims(em)
RF common mode EN 60730-2-9:2010 5 ’
0,15 MHz to 80 MHz EN301 489-1 IEC 61000-4-5 | 80%, :V‘I‘('jdz Amp. | PASS
EN301 489-3 :
| EN 60730 1:2016 0 Z‘%gg;?r
Voltage dips and CRGEE IEC 61000-4-6 |40 % U-* for 5per| PASS
interruptions EN301 489-1 70 % U-* for
EN301 489-3 ° T
0.5per
Remark:

A.M.: Amplitude Modulation.
1: D.M. — Differential Model
: Uris the nominal supply voltage.

*

P.M: Pulse Modulation.
1: C.M. — Common Mode
N/A: means not applicable.
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1 General Information

1.1 Client Information

See page 1

1.2 General Description of E.U.T.
Name . Internet Gateway with RF module for Thermostat (868 MHz)
Model No. : iTG500, SALITG1, iTG310, SALI3G1, iTG310(WB), iTG310(WB2)

1.3 Details of E.U.T.

Ratings : 5Vdc, 0.3A
Power adaptor input: 100-240Vac, 50/60Hz,0.2A; Output: 5Vdc,0.85A

1.4 Description of Support Units
Model ITG500, SALITG1 test with power adaptor ( model :HK-U-050A085-CP).
1.5 Test Location

Global United Technology Services Co., Ltd.(CNAS: L5775)
Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan
District, Shenzhen, China

1.6 General product information:

All the models are identical to the same product, except for model name.
This report is based on 68.5.52.13.0131.04, add some model name.
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2 Equipment Used during Test

Harmonics & Flicker
Equipment Manufacturer Model No. Serial No. Cal Until
Harmonic and Flicker Cl PACS-1 S$59176 29 Aug, 2017
nalyzer
AC Power Source Cl 5001ix-CTS-400 59176 29 Aug, 2017
Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Articial Mains Rohde&Schwarz ENV216 3560655012 29 Aug, 2017
etwork
Shield Room ZhongYu Elertron 8X5X3.5 N/A 29 Aug, 2017
Condugted Emission FALA EZ-EMC N/A 29 Aug, 2017
oftware
Discontinuous Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
Click Analyzer AFJ CL55C 55040929140 29 Aug, 2017
Articial Mains AFJ LS16C 160108020208 29 Aug, 2017
etwork
Disturbance Power
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Absorbing Clamp SCHWARZBECK MDS-21 3892 03 Nov, 2017
Magnetic Field Induced Current (9 kHz — 30 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Thple-loop SCHWARZBECK FMZB 1519 045 29 Aug, 2017
ntenna
Magnetic Radiation
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Thple-loap SCHWARZBECK FMZB 1519 045 29 Aug, 2017
ntenna
Common Mode Terminal Voltage (30MHz — 1000MHz CDN method)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
6dB Attenuator Weinschel WA59-6-33 2537 29 Aug, 2017
Coupling Decoupling | scHWARZBECK L-801M2/M3 2531 29 Aug, 2017
etwork
Radiated Emission (30MHz — 1000MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2018
Log-periodic Dipole Schwarzbeck VULB 9162 058 11 Feb, 2018
3m Semi-anechoic Zhongshuo 9mx6mx6m N/A 11 Feb, 2018
Electronics
RF Cable R&S RO1 10403 11 Feb, 2018
Radiated Emission (1GHz — 18GHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2018
Log-periodic Dipole Schwarzbeck VULB 9162 058 11 Feb, 2018
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3m Semi-anechoic Zhongshuo 9mx6mx6m N/A 11 Feb, 2018
Electronics
RF Cable R&S RO1 10403 11 Feb, 2018
Radiated Susceptibility
Equipment Manufacturer Model No. Serial No. Cal Until
Signal generator R&S SMB 100A 102710 11 Feb, 2018
o . BLWA 0810-
Power amplifier BONN Elektronik 160/100D 149644 11 Feb, 2018
Isatropic Feld Narda EP-601 511WX30620 11 Feb, 2018
Log-periodic Antenna SCHWARZBECK STLP 9128D 078 11 Feb, 2018
Power Meter FEANKONIA PMS 1084 108B1289 11 Feb, 2018
Conducted Susceptibility(150 kHz-230 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
Conducted Immunity Frankonia CIT-10/75 12B1113 29 Aug, 2017
Test System
6dB Attenuator Weinschel WA59-6-33 2537 29 Aug, 2017
Coupling Decoupling | scHwARZBECK L-801M2/M3 2531 29 Aug, 2017
Coupling Decoupling | g\ ARZBECK L-801AF2 2536 29 Aug, 2017
Network
Electrical Fast Transient(EFT)
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EM TEST UCS 500N5 V0925104927 29 Aug, 2017
Simulator
Single-Phase
Toroidal Transformer EM TEST V4780S2 2538 29 Aug, 2017
with autowinding
Surge
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact
Simulator EM TEST UCS 500N5 V0925104927 29 Aug, 2017
Single-Phase
Toroidal Transformer EM TEST V4780S2 2538 29 Aug, 2017
with autowinding
Voltage dips and Interruption
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EM TEST UCS 500N5 V0925104927 29 Aug, 2017
Simulator
Single-Phase EM TEST V4780S2 2538 29 Aug, 2017
Toroidal Transformer
with autowinding
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
ESD Simulator TESEQ AG NSG 437 268 31 Aug, 2017
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
Shielding Room Zhong Yu 8x5x35 m N/A 11 Feb, 2018
EMI Test Receiver Rohde & Schwarz ESCI 100085 11 Feb, 2018
"Van der Hoofden"
Test-head SCHWARZBECK VDHH-9502 10543 11 Feb, 2018
Horn antenna SCHWARZBECK BBHA 9120 E BBHA9120E318/0899 11 Feb, 2018
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3 Emission Test Results

3.1 Mains Terminals Disturbance Voltage, 150kHz to 30MHz

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN 55032

Test Date: Jun. 15, 2017

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

Detector: Peak for pre-scan (9kHz Resolution Bandwidth)

Quasi-Peak & Average if maximised peak within 6dB of
Average Limit

3.2 E.U.T. Operation

Operating Environment:
Temperature: 23.6 °C
Humidity: 52 % RH
Atmospheric Pressure: 1012 mbar
EUT Operation :
Compliance test was performed in ON mode.

The maximised peak emissions from the EUT was scanned and measured for
both the Live and Neutral Lines. Quasi-peak & average measurements were
performed if peak emissions were within 6dB of the average limit line.

3.3 Measurement Data

An initial pre-scan was performed on the live and neutral lines.

No futher quasi-peak or average measurements were performed if no peak
emissions were detected within 10dB line below the average limit.

Please refer to the following peak scan graph for reference.
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3.3.1 Conducted Emissions Test Data

AC Port TX mode

L Line:

Level (dBuV)

70

HH‘“n .
50 e

Frequency (MHz)

Freq Reading 1ISN/ISN Cable Limit Ower

level factor lozs level level limit Remark

MH=z dBui db db dBuV dBuW dhb

a, 231 26, 35 0.43 0,12 26, 90 62. 30 -36.40 QF
0.234 19, 64 0.43 0.12 20.19 §2.30 -32.11 byerage
0,317 30,63 0.44 0. 10 3117 BO.B0 -28.83 QF
0,317 22,78 0.44 0. 10 23,32 49,80 -26.48 Awverage
0.476 24,88 0.38 0.11 25.39 56.41 -31.02 QF
0.476 12,86 0.39 0.11 13. 36 46.41 -33.058 Average
1. 106 18, 98 0.25 0.13 19,36 f6.00 -3d.64 QF
1. 1068 T. 61 0. 25 0.13 T. 89 44. 00 -38. 11 Average
1. B&& 18, 05 0.20 0. 14 1%. 39 FA. 00 -37.61 QP
l. BB8 T. 96 0. 20 0. 14 8.30 46. 00 =37.70 Lyerage
3.107 17.53 0.20 0,15 17. 88 56.00 -J8.12 QF
3.107 5. 83 0. 20 0. 15 6. 18 46. 00 -39, 82 Lyerage
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N Line:

80LeveltdBuV]
70
‘H—\___b-‘_‘__‘-_-_-
60 el [
40
H
30 ‘-\..A‘.,.J
20" e | e N O 5. . b P | 4y
T A R AT TR TR TN T
VoIV VIV VYTV g "
10 ' ' ' ' T ' BRHE ii i ’lJ'I!LE'\s'fl"ﬁ"li;'_J.-,r:r»@_. "'t._.m i
' .'II-
0
'1GJ5 2 5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading 1ISN/ISN Cable Limit Owver
level factor loz= level level limit Femark
MHz dBu'f li] db dbu¥ dBu¥ ali
00317 32,80 0.42 0. 10 33,32 £9.80 -26.48 @F
0. 317 25, 65 0.42 0.10 26.07 49,80 -23.73 bverage
0,471 31.00 o, 37 0,11 31.48 hA. 49  -25.01 qQF
0.471 ?B. A1 o, 37 0.11 29,09 46,49  =17.40 Ayerage
0. 634 26, 38 0. 26 0.13 28. 7T 86.00 -27.23 QF
.63 18,00 0.26 0.13 19, 39 46.00 -26.61 bverage
1.043 27, 82 0.2t 0.13 28.16 56. 00 -27. 84 P
1.043 22, 64 0. 21 0.13 22.98 46. 00 -23. 02 Average
1.464 24, 88 0. 20 0.13 26.21 Be. 00  -30.78 GF
1.464 22,60 0. 20 0.13 22.93 4. 00 -23.07 Average
1. 908 256. 20 0. 20 0.14 2b.54 be. 00 -30.46 JF
1. 508 22, Th 0. 20 0.14 23.08 q6.00  -22.51 byerage
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Operation mode

L line
80 Level (dBuV)
70
e T !
50 \-\-\_\\ | | |
40
30 1
20 y :|| W I| LT | 8 11 ! || o
A 4 | i
f) 0 Pl .;'.Ilil I-' hliA L 4 ik
A0t g !. 'III'IZ-,-'I.' i |.I--..|:.ll|. e - _L»J'L.E-.l : : | . o s -
: ~ S Y W T '-‘I'"'r?. I_FFL_:,'._l : ik, (i.‘|"~‘l|i'\‘,f'-_;*,' 4 ”>'g_“
4 0.15 2 5 1 2 5 10 20 30
Frequency (MHZ)
Freq Reading 1ISN/ISN C=zble Limit Owver
lewel factor lozs level lewvel limit Remark
MHz dBu¥ db db dBuV dBu¥ db
0.2d42 26,39 0.44 0.12 26,95 Az.04 -35.00 QF
0.242 13. 66 0.44 0.12 14.22 52.04 -37. §2 Lverage
0.466 25. 30 0.39 0.11 25. 80 hE.BE =30, 7% QP
0. 466 12,21 0,39 0.11 12.71 46.58  —33. 67 Average
0.634 20,58 0. 30 0.13 30,01 BE.00 -25,949 Qp
0.m34 19. Th 0. 30 0.13 20018 46.00 =25, 82 Lyerage
1.094 1. 7T 0. 25 0.13 20,15 56. 00 -35, 86 QF
1.084 b. 65 0.25 0.13 6.03 46.00 =39, 07 Average
2. 285 18, 50 0. 20 0.15 15,25 .00 -36.70 Qr
2.285 8. 50 0.20 0.15 8.86 46. 00 -37. 16 Average
4. 361 17. 20 0. 21 0.15 17.56 hE. 00 -538.44 QP
4, 361 4. 05 0. 21 0.15 4.41 46.00 —41, 58 Average
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N Line:

aﬂleveudBuV}
70
60 \H- ‘-‘_‘- |
"‘—-._‘_\___‘_‘_
40 z
20—~ _ 5 TN A ' WM
llij-'- :I,- |_| ! 'j' i| f | | III' | J | || i
10 (L R t i ||.|1F|I L o .
i Wi | \\&1-i\,."'
0
'1GJ5 2 5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading 1ISN/ISN Cable Limit Qver
lewel factor loss level level limat Remark
MH= dBu¥ db db dBuV dBull dBb
0.317 J3.44 0.42 0,10 33,96 09,80 -25.84 QP
0. 317 25.48 0.42 0.10 26.00 48,80 -23.80 Awverage
0.468 31.52 0. 37 011 32.00 B6.658 -24.58 QP
0. 466 28. 862 0. 37 011 29.00 46.658 -17.688  Awverage
0. 634 1. 96 0. 26 0.13 32.358 96.00 -23.85% gP
0.634 26,10 0. 26 0,013 2h.49 46,00 -20.51 Average
1.071 26.00 0. 21 0.13 26.34 66.00 -28.66 QP
1.071 22.588 0. 21 0.13 22.89 46. 00 =23.11 Average
1.538 24. 558 0. 20 0,14 24.93 G6.00 -31.07 QP
1.535 21.43 0. 20 0. 14 21,77 46.00 -24.23 Awverage
2.309 26.46 0. 20 0,186 26,81 BE.00 -30.19 QP
2.309 22.02 0. 20 0,18 22,37 46.00 =-23.863 Average

[ R—
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Signal port and telecommunication ports

TX mode
100LeveudBuV}
an
_‘_‘_""——-—.
= M_‘_ﬁ—‘—-‘._

70 “\«\\

50

30 T '}IU“:VHﬂTHuwymﬂﬁrt.

VIV YRR Lﬁm%”“mﬁﬂijr
10
-1 15 .2 5 1 2 5 10 20 30
Frequency (MHz)
Freq FReading 1ISN/ISN Cazahble Limit Ower
lewel factor lozs level level limat Remark
M= dBuaV al 3] dB dBaV dBu¥ ful]

0. 228 29,63 9.46 0.12 38. 21 80,562 -41. 31 QP
0.228 23. 80 9.46 0.12 33.38 T0.52 =-37.14 bverage
0. 466 34.42 9,36 0.11 43. 89 T4, 58 -30. 69 QP
0. 466 28,72 8. 36 0.11 38.19 64. 58 -26. 38 bverage
1.021 ad. 07 9.20 0.13 38.40 T4, 00 —-35. 60 qp
1,021 23,49 9.20 0.13 J2. 82 64,00 -31.18 Average
1.4459 28. 65 9.18 0.13 J7. 96 T4.00 -36. 04 QF
1.448 23.32 9.18 0.13 d2. 63 64. 00 =31.37 Average
2. 261 28.72 9.11 0.15 a7. 98 T4. 00 =36.02 QF
2. 261 23.77 9. 11 0.156 33.03 fd. 00 =30. 97 Average
3. 509 27.76 9.08 0.15 6. 99 4. 00 -37.01 QP
3. 509 23.06 9.08 0.15 32.29 6d. 00 =-31.71 Average
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Operation mode

100 Level (dBuV)

QOI

m\

50 !
"‘:\/‘\/_M- . 'Ii- 4
W T
K
10
A A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Freq [Reading 1I5SN/ISN Cable Limit Over
level factor loss level level limat Remark
MHz dBu' db db dBu¥ dBuV db

0.466 3. 63 9,36 0.11 44. 10 74.68 -30.48 QP
0.466  28.92 9,36 0.11 38.39 64.58 -26.19 Average
0.634 30,59 8,25 0.13 39, 97 74.00 -34.03 QP
0.634 26.78 9,25 0.13 36. 16 64.00 -27.84  Average
1.043 28,87 8,20 0.13 38.20 74.00 -35.80 QP
1.04d3 24.01 8.20 0.13 33.3 64.00 -30.66 Average
1.433 28.64 g.18 0.13 37. 858 74.00 -36.05 QP
1.433  23.22 g.18 0.13 32.53 64.00 -31.4T7 Average
1.858 28.79 9.13 0.14 38.06 74.00 -35.94 QP
1.858 23.60 8.13 0.14 32. 87 64.00 -31.13 Average
2. 261 29,18 a.11 0. 15 38.44 74.00 -35.56 QP
2. 261 23,82 g,11 0.15 33.08 64.00 -30.92 Average
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3.3.2 Mains Terminal Disturbance Voltage on AC Test Setup Drawing

4:
>80cm
o 1
2: |l
A A: EUT
—1 1. table
— 80cm 2. LISN
3. Shielded
room
4, Test
receiver
3:

Test Setup: Conducted Emission 0.1/0.15 - 30MHz
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3.4 Radiated Emission: 30MHz to 6000MHz

Test requirement : EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN 55032

Test Date: Jun. 15, 2017

Frequency Range: 30MHz to 6000MHz

Class/Severity: Class B

Detector: Peak for pre-scan (120kHz resolution bandwidth)

Quasi-Peak & average if pre-scan peak within 15dB of
average limit.

3.4.1E.U.T. Operation

Operating Environment:
Temperature: 23.6 °C
Humidity: 52 % RH
Barometric Pressure: 1012 mbar

EUT Operation:
Compliance test was performed in ON mode.

If any maximised peak emissions are detected within 15dB of the average limit line,

then:

. Extend the lead to at least 6.2m (i.e. half wavelength at 30MHz plus twice
the length of the absorbing clamp) length or keep the original lead length (if
no other lead can is connected to the unit at the end of the lead).

o Maximise all peak emissions by moving clamp along cable.

o Perform Quasi-Peak and Average measurements on all maximised peak
emissions within 6dB of the average limit line.

3.4.2Measurement Data

Extending the cable to 6 meters, performed quasi-peak & average measurements
since peak emissions from the EUT were detected within 15dB of the limit line.
Average measurements were only performed if the quasi-peak measurements were
within 15dB of the average limit line.

Please see the below Quasi-peak & Average measurement data for reference.
Remarks:No significant emissions above the equipment noise floor were detected.
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Vertical(30MHz-1000MHz):

80 Level (dBuVim)
70
1

40

30 '\

20

10

30 50 100 200 500 1000
Frequency (MHz)
Freq Readinz Anterma Cable Preamp Limit Onvrer
level factor loss factor lewel level limit  Remark
IHz dBu¥ dB/m dB dB dBu¥/m  dBu¥/m
52.823 B7.90 11.83 0. 80 29, 28 36.95 40. 00 -1.08 QP

Renarks: level = Eeading level + Antenna factor + Cable loss — Preamp Factor

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.52.13.0131.05
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 17 of 41

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Vertical(1000MHz-6000MHz):

Level (dBuVim)

20
EN301489-1 PK

70
12
o0 1Mw
e 14891 ply

50

E{JMM 1
40 1

20

10

BUM

:

s a

1000 1200 1500 2000 5000 6000
Frequency (MHz)
Item Freq Read | Antenna PRM Cable Result Limit Over Detector Polarization
Level Factor Factor Loss Level Line Limit

(Mark) (MHz) (dBuVv) (dB/m) dB dB (d@Buv/im) | (dBuv/m) (dB)
1 1587.68 | -11.20 27.42 0.00 5.85 22.07 50.00 -27.93 | Average VERTICAL
2 1587.68 [ -1.31 27.42 0.00 5.85 31.96 70.00 -38.04 Peak VERTICAL
3 1986.24 | -10.53 29.16 0.00 7.07 25.70 50.00 -24.30 | Average VERTICAL
4 1986.24 [ 0.32 29.16 0.00 7.07 36.55 70.00 -33.45 Peak VERTICAL
5 2575.51 | -6.37 32.41 0.00 8.86 34.90 50.00 -15.10 | Average VERTICAL
6 2575.51 4.15 32.41 0.00 8.86 45.42 70.00 -24.58 Peak VERTICAL
7 2999.21 | -8.98 37.31 0.00 10.17 38.50 50.00 -11.50 | Average VERTICAL
8 2999.21 2.42 37.31 0.00 10.17 49.90 70.00 -20.10 Peak VERTICAL
9 4536.91 | -8.30 38.22 0.00 16.39 46.31 54.00 -7.69 Average VERTICAL
10 | 4536.91 2.76 38.22 0.00 16.39 57.37 74.00 -16.63 Peak VERTICAL
11 5820.00 | -11.56 42.17 0.00 21.49 52.10 54.00 -1.90 Average VERTICAL
12 | 5820.00 | -1.13 42.17 0.00 21.49 62.53 74.00 -11.47 Peak VERTICAL
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Horizontal(30MHz-1000MHz):

Level (dBuVim})

&80
70
60
50
40
30
20
10
U3U 50 100 200 500 1000
Frequency (MHz)
Freq Eeading Antenna Cable Preamp Limit Ohver
level factor lozs factor lewvel lewvel limit Femark
MHz dBu¥ dB/m dB dB dBu¥/m  dBu¥/m dE
B, 027 47,95 11,93 0. 82 29, 96 30, 74 40, 00 -9,26 QP

Femarkz: lewvel = Reading lewvel + Antenna factor + Cable loss — Preamp Factor
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Horizontal(1000MHz-6000MHz):

Level (dBuVim)

80
EN301489-1 PK
70
60 2
10 EWW
50 T 1
B {
40
W
2

30

20

10

01000 1200 1500 2000 5000 6000
Frequency (MHz)
Item Freq Read | Antenna PRM Cable Result Limit Over Detector | Polarization
Level Factor Factor Loss Level Line Limit
(Mark) (MHz) (dBpv) (dB/m) dB dB (dBuV/m) | (dBuv/m) (dB)

1 1294.36 | -10.67 26.38 0.00 5.05 20.76 50.00 -29.24 | Average | HORIZONTAL
2 1294.36 -0.68 26.38 0.00 5.05 30.75 70.00 -39.25 Peak HORIZONTAL
3 1690.43 | -10.23 28.60 0.00 6.08 24.45 50.00 -25.55 | Average | HORIZONTAL
4 1690.43 0.21 28.60 0.00 6.08 34.89 70.00 -35.11 Peak HORIZONTAL
5 228417 -8.33 31.16 0.00 8.00 30.83 50.00 -19.17 | Average | HORIZONTAL
6 228417 2.20 31.16 0.00 8.00 41.36 70.00 -28.64 Peak HORIZONTAL
7 2999.21 -8.21 37.31 0.00 10.17 39.27 50.00 -10.73 | Average | HORIZONTAL
8 2999.21 4.35 37.31 0.00 10.17 51.83 70.00 -18.17 Peak HORIZONTAL
9 3738.69 -7.86 35.85 0.00 13.49 41.48 54.00 -12.52 | Average | HORIZONTAL
10 3738.69 3.32 35.85 0.00 13.49 52.66 74.00 -21.34 Peak HORIZONTAL
11 5398.09 | -11.66 40.51 0.00 19.73 48.58 54.00 -5.42 | Average | HORIZONTAL
12 5398.09 -1.66 40.51 0.00 19.73 58.58 74.00 -15.42 Peak HORIZONTAL
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2.4.3 Radiated Power Test Setup Drawing

< 3 >
| " |

A:E.UT

B: Turn table

C: Receiving antenna

D: Test receiver
E:Semi-anechoic chamber

Test-setup: Radiated emission 30MHz-6000MHz
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3.5 Harmonics Test Results

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN 61000-3-2

Frequency Range: 100Hz to 2kHz

Test Result: N/A

There is no need for Harmonics test to be performed on this product (rated power is
less than 75W) in accordance with EN 61000-3-2.

For further details, please refer to Clause 7, Note 1 of EN61000-3-2 which states:
“For the following categories of equipment limits are not specified in this edition of
the standard.

Note 1: Equipment with a rated power of 2000W or less, other than lighting
equipment.”

3.6 Flicker Test Result

Test requirement: EN 60730-1, EN 60730-2-9, , EN301 489-1, EN301 489-3
Test Method: EN 61000-3-3
Test Result: N/A
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3.7 Harmonics and Flicker Test Setup (Drawings)

A: E.UT.
B: Power frequency test system

C: Computer
D: Monitor

Test-setup: Steady State Harmonics Test & Voltage Fluctuations (Flicker Meter Test)

For reference only
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4 Immunity Test Results
4.1 Performance Criteria Description

Criterion A: The apparatus shall continue to operate as intended. No degradation of
performance or loss of function is allowed below a performance level
specified by the manufacturer, when the apparatus is used as intended.

Criterion B: The apparatus shall continue to operate as intended after the test. No
degradation of performance or loss of function is allowed below a
performance level specified by the manufacturer, when the apparatus is
used as intended.

Criterion C: Temporary loss of function is allowed, provided the function is self
recoverable or can be restored by the operation of the controls.

4.2 ESD
Test requirement: EN 60730-1, EN 60730-2-9, , EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-2
Test Date: Jun. 15, 2017

Discharge Impedance: 330 Q /150 pF
Discharge Voltage: Air Discharge: 8 kV
Contact Discharge: 6 kV

HCP & VCP: 16 kV
Polarity: Positive & Negative
Number of Discharge: Minimum 10 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 second minimum

4.2.1 E.U.T. Operation

Operating Environment:

Temperature : 23.6 °C

Humidity : 52 % RH

Barometric Pressure : 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.
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4.2.2 Direct Application Test Results

Observations : Test points: 1. All Exposed Surface & Seams;
2. All matellic part

Direct Application Test Results

Discharge Level (kV) |Polarity (+/-)| Test Point | Contact Discharge | Air Discharge

8 +/- 1 N/A A
6 +/- 2 A N/A
Results
A: No degradation in the performance of the E.U.T. was observed.
N/A: Not applicable.

4.2.3 Indirect Application Test Results

Observations : Test points : 1. All sides.
Indirect Application Test Results
Discharge Level (kV) |Polarity (+/-)| Test Point |Horizontal Coupling Vertical
Coupling
6 +/- 1 A A
Results
A: No degradation in the performance of the E.U.T. was observed.
This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.52.13.0131.05
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 25 of 41

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



4.2.4ESD Test Setup Drawing

Vertical Coupling ESD Generator
Plane (VCP

Any Metallic

Structures

Horizontal

—10 cm —] E U T
Coupling

Plane (HCP)

Insulator

Wooden

Table

Test Setup: Electrostatic Discharge (ESD)
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4.3 RF electromagnetic field
EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

Test Requirement:
Test Method:
Criterion required:
Test Date:
Frequency Range:

Antenna Polarization:

Test frequency:

4.3.1 E.U.T. Operation

IEC 61000-4-3

Performance criteria for CR

Jun. 15, 2017

80MHz to 1GHz to 6.0GHz

Horizontal & Vertical
Refer to below table.

Operating Environment:

Temperature :
Humidity :

23.6 °C
52 % RH

Barometric Pressure : 1012 mbar

EUT Operation:

Compliance test was performed in ON mode.

4.3.2 Test Results

Frequency Level Modulation EUT Face Result / Observations
0°V
A
0°H
90°V "
1kHz, R
80MHz-6.0GHz, 3V/m 80% Amp. Mod, 90°H
10% increment 180°V A
180°H
270°V
A
270°H

Remarks:

A: No degradation in the performance of the E.U.T. was observed. No unintentional transmissions
were observed.
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4.3.3 Radiated Immunity Test Setup Drawing

— F
<« 3 m J
| E
LPB-2513
1 K
C
A:EUT | I | =
B: Turntable I I
C: Transmitting Antenna
D: Field Strength Probe
E: Signal Generator
F: Field Strength Monitor
G: Power Amplifier
I : Anechoic Chamber J
J: Camera
K: Monitor
I
Test-setup: Radiated Immunity
For reference only
Project number not require
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4.4 Fast transients common mode

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

Test Method: IEC 61000-4-4

Test Date: Jun. 15, 2017

Test Level: 1.0kV on AC and Signal
Polarity: Positive & Negative
Repetition Frequency: 5kHz

Burst Duration: 300ms

Test Duration:

4.4.1 E.U.T. Operation

2 minutes per level & polarity

Operating Environment:

Temperature: 23.6 °C

Humidity: 52 % RH

Barometric Pressure: 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.

4.4.2 Test Results On AC Cable

Lead under | Level Coupling EUT operating Observations
Test (tkv) | Direct/Clamp mode (Performance Criterion)
Live +1.0 Direct Operation No loss of function

Neutral +1.0 Direct Operation No loss of function
Live - Neutral +1.0 Direct Operation No loss of function
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4.4.3 Fast transients common mode Test Setup Drawing

mo o w >

Digital Oscilloscope

Burst Generator

: EUT
: Wooden Table

Ground Wire

Test-setup: Fast Transients (Burst)
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4.5 Surge

Test requirement . EN®60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method : IEC 61000-4-5

Date of testing :Jun. 15,2017

Pulsform : TJ/Tw=1.2/50us

Test voltages ;. +1.0KV

Coupling : Coupling Network for AC Mains

Coupling phases . 0,2, =, 3n/2

Number of surges : 5 (for each combination of parameters)

Repetition rate : max. 1/min

Performance criterion : B

4.5.1E.U.T. Operation

Operating Environment:

Temperature : 23.6°C

Humidity . 52%

Barometric Pressure : 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.
4.5.2Test Results
Surge Immunity Tests, AC Power Supply

Pulse Line- | Level Surge Phase Observation
No Line (kV) Interval (deg) (Performance Criterion)
1-5 L-N +1 60s 0° No loss of performance (A)

6-10 L-N -1 60s 0° (A)

11-15 L-N +1 60s 90° (A)

16—20 L-N -1 60s 90° (A)

21-25 L-N +1 60s 180° (A)

26-30 L-N -1 60s 180° (A)

31-35 L-N +1 60s 270° (A)

36-40 L-N -1 60s 270° (A)
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4.5.3Surge Test Setup (Drawings)

A: Digital Oscilloscope
B: Surge Generator
C: EUT

D: Wooden Table

E: Ground Wire

Test-setup: Surges tests
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4.6 Voltage Dips and Interruptionss

Test requirement:
Test Method:
Test Date:

Test Level:

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
IEC 61000-4-11

Jun. 15, 2017
<5% of UT (Supply Voltage) for 250 Periods
40% of UT (Supply Voltage) for 5 Periods

70 % of UT (Supply Voltage) for 0.5 Periods

No. of Dips / Interruptions:

4.6.1 E.U.T. Operation

Operating Environment:

3 per Level at 10s intervals

Temperature: 23.6 °C

Humidity: 52 % RH

Barometric Pressure: 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.

4.6.2 Measurement Data

: Duration of Time Observations
o,
EUTn:gzr:ltmg Droyijc_)rut %| Phase dropout in d:\loo th between (Performance
Periods P dropout Criterion)
Normally 70 0° | 0.5 (10ms) 3 10s No Loss (cX)Functlon
Normally 40 0° | 5(100ms) 3 10s | No Loss (opt)Functlon
During the test EUT
250 to shut down, after
Normally <5 0° 3 10s the test it return to
(5000ms)
normal status by
operator(B).

A: No degradation in performance of the E.U.T. was observed.
Performance B is within the acceptable criterion for Voltage Dips and Interruptions test.
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4.6.3 Voltage Dips and Interruptions Test Setup

: Mains Drop out Simulator
EUT

: Wooden Table

: Ground Wire

o0 w >

Test-setup: Voltage Dips. Interruptions & Variations
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4.7 Radio-frequency Common Mode / Conducted Susceptibility (CS)

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-6

Test Date: Jun. 15, 2017

Frequency Range: 0.15MHz to 80MHz

Test level: 3V rms (unmodulated emf into 150 Q)

Modulation: 80%, 1kHz Amplitude Modulation.

4.7.1 E.U.T. Operation

Operating Environment:

Temperature: 23.6 °C

Humidity: 52 % RH

Barometric Pressure: 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.

4.7.2 Test Results
AC mains of AC Cable

. - Step | Dwell Observation
Frequency Line Test Level | Modulation Size | Time (Performance Criterion)
; During test,
150kHz to | 2 wVire AC 80%, TkHz | . J
80MHz Supply SRS W 5ot s | After test EUT to normal
Cable ' ' (A).
Results

A: No degradation in the performance of the E.U.T. was observed.
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4.7.3 Conducted Immunity Test Setup Drawing

CDN

EUT

: Wooden table

: Reference Ground Plane
Wooden table

Ground Wire

mTmo o w >

10

RF in

AE Power

Test-setup: Conducted Immunity

For reference only
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5 Photographs - Constructional Details

5.1 EUT -General View (iTG500, SALITG1 test with power adaptor)
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5.3 General View

5.4 General View
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5.5 Inside Construction

§ 37 38 39 40 41 ¢

5.6 Component- Top PCB
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5.7 Component- Bottom PCB
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5.8 General View for model iTG310 and SALI3G1
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5.9 General View
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5.10 General View for model iTG310(WB) and iTG310(WB2)
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RF TEST REPORT

Report No. 68.5.53.13.0132.05
Applicant Salus Limited
Address 6/F, Building 20E, Phase 3, HongKong Science Park, 20

Manufacturer 1 :

Address

Manufacturer 2 :

Science Park East Avenue, Shatin, New Territories, HongKong
Computime Electronics (Shenzhen) Company Limited

Yuekenguangyu Industrial Park, Kanggiao Road 88#,
Danzhutou Community, Nanwan Street Office Longgang
District, Shenzhen. China

Asia Electronic Dongguan

Address Zhen’ an Science and Technology Industrial Park, Chang’ an
Dongguan Guangdong, PRC.

Product Type Internet Gateway with RF module for Thermostat (868 MHz)

Model No. iTG500, SALITG1, iTG310, SALI3G1, iTG310(WB), iTG310(WB2)

Standards ETSI EN 300 220-1 V3.1.1 (2017-02)

Date of Test

Date of Issue

ETSI EN 300 220-2 V3.1.1 (2017-02)
EN 62479:2010

Jun. 15,2017
Apr.16, 2018

Test Engineer : Andy Du
Reviewed By Patrick Li
Test Result PASS * -

* In the configuration tested, the EUT detailed in this report complied with the standards specified above

* Only part tests related to RED article 3.1.a(Health) and 3.2(Radio) were performed and reported in this report.
Hence to clarify compliance with RED 2014/53/EU shall comply with the other essential required tests additionally.

* The test results presented in this report relate only to the object tested.
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3 Test Summary

Radio Spectrum Matter (RSM) Part of Tx

Test item Test Requirement Test method Limit/Severity Result
Operating frequency(Declared by i i Annexes B or C of
manufacturer) ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
. . Annexes B or C of
Effective Radiated Power ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
. . Annexes B or C of
Maximum e.r.p. Spectral Density ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2 N/A
Duty cycl ETSIEN 3002202 | ETSIEN 300220-1 | ANNexesBorCof | p
uty cycle EN 300 220-2 ass
. . Annexes B or C of
Occupied Bandwidth ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
Tx Out of Band Emissions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.8.2 Pass
Transmit Spurious Emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 Pass
Transmit Spectrum Mask ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.1.1 N/A
Transient Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.10.2 Pass
Adjacent Channel Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.11.2 N/A
TX behaviour under Low Voltage | prg; N 300 220-2 | ETSIEN 3002201 |  Clause5.12.2 | Pass
Conditions
Adaptive Power Control ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.13.2 N/A
Short Term Behaviour ETSI EN 300 220-2 N/A annex C, table C.1| N/A
FHSS Equipment Requirements ETSI EN 300 220-2 N/A Clause 4.3.10.2 N/A
Radio Spectrum Matter (RSM) Part of Rx
Test item Test Requirement Test method Limit/Severity Result
Receiver sensitivity ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.14.2 N/A
Adjacent channel selectivity ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.15.2 N/A
pocewer saturation atAdiacent | ETs) EN300220-1 | ETSIEN300220-1 |  Clause5.162 | "
Spurious response rejection ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.17.2 N/A
Blocking ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.18.2 N/A
Dehaviour at high wanted signal | 7s) EN 3002201 | ETSIEN300220-1 |  Clause5.192 |
Clear Channel Assessment ETSIEN 300220-2 | ETSIEN300220-1 | Clause5.21.22 | VA
threshold
Polite spectrum access timing ETSIEN 300220-2 | ETSIEN 3002201 | Clause521.3.1 | VA
parameters
Adaptive Frequency Agility ETSI EN 300 220-2 N/A N/A N/A
Receive Spurious emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 N/A
Bi-Directional Operation Verification | ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.22.2 N/A
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4 General Information

4.1 Client Information
Applicant: Salus Limited
Address of Applicant: 9/F, Tower One, Lippo Centre, 89 Queensway, Hong Kong
Manufacturer 1: Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Address of Factory: Community, Nanwan Street Office Longgang District, Shenzhen.
China
Manufacturer 2: Asia Electronic Dongguan
Zhen’ an Science and Technology Industrial Park, Chang’ an
Address of Factory: Dongguan Guangdong, PRC.
4.2 General Description of EUT
Product Name: Internet Gateway with RF module for Thermostat (868 MHz)
Model No.: iTG500, SALITG1, iTG310, SALI3G1, iTG310(WB), iTG310(WB2)
Operation Frequency: 868.25MHz ISM Band
Antenna type: Integrated antenna
Antenna Gain: 0dBi(Declared by manufacturer)
Modulation type: ASK modulation
Power supply: 5Vdc, 0.3A
Power adaptor input: 100-240Vac, 50/60Hz,0.2A; Output:
5Vdc,0.85A
4.3 Description of Support Units
The EUT has been tested as an independent unit.
4.4 Test Location
All tests were performed at:
Global United Technology Services Co., Ltd.(CNAS: L5775)
Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan District, Shenzhen, China
4.5 General product information:

All the models are identical to the same product, except for model name.
This report is based on 68.5.53.13.0132.04, add some model name.
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4.6 Test Instruments list

Radiated Emission:

ltem Test Equipment Manufacturer Model No. Inv:lr;t-ory (::_'::_t;y) ?:n?:ﬁfj;;;
1 3m Sg?; n:\g‘:r"hom ZhongYu Electron | 9.2(L)*6.2(W)*6.4(H) | GTS250 | July 032015 | July 022020
2 Control Room ZhongYu Electron | 6.2(L)*2.5(W)*2.4(H) | GTS251 N/A N/A
3 Spectrum Analyzer Agilent E4440A GTS533 | June 022017 | June 012018
4 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 | June 022017 | June 01 2018
5 | BiConiLog Antenna Mgg's"_vgf;(zTBREg,\*ﬁK VULB9163 GTs214 | June 022017 | June 012018
g Pouble -ridﬁ;:;:::ri1 aveguide Mggls-l_\gf\;(ZTBREgl\iﬁK 9120D-829 GTS208 | June 022017 |June 012018
7 Horn Antenna ETS-LINDGREN 3160 GTS217 | June 022017 | June 01 2018
8 EMI Test Software AUDIX E3 N/A N/A N/A
9 Coaxial Cable GTS N/A GTS213 | June 022017 |June 012018
10 Coaxial Cable GTS N/A GTS211 June 022017 | June 012018
11 Coaxial cable GTS N/A GTS210 | June 022017 | June 01 2018
12 Coaxial Cable GTS N/A GTS212 | June 022017 |June 012018
13 | Amplifier(100kHz-3GHz) HP 8347A GTS204 June 022017 |June 012018
14 | Amplifier(2GHz-20GHz) HP 8349B GTS206 | June 022017 |June 01 2018
15 | Amplifier (18-26GHz) | Rohde & Schwarz ?8':(?03;_65 N GTS21g | June 022017 | June 012018

30-8P-44

16 Band filter Amindeon 82346 GTS219 | June 022017 | June 01 2018
17 Power Meter Anritsu ML2495A GTS540 | June 022017 | June 01 2018
18 Power Sensor Anritsu MA2411B GTS541 June 022017 | June 012018
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5 Radio Technical Requirements Specification in EN 300 220-2

5.1 Test conditions

. Ambient:
Normal conditions

Temperature.:

+15°C to +35°C

relative humidity:

20 % t0 75 %

Power supply:

230V

Nominal

Extreme conditions

Power supply:

Ambient: Temperature.: -20°C to +55°C
0.9 and 1.3 mutiplied for lead-acid
battery
0.85 and 1.15 mutiplied for"gel-
cell" type batteries
Battery: 0.85 and 0.9 mutiplied for lithium

and nickel- cadmium type batteries
For other types it may declared by

manufacturer

AC mains source

+10% of the norminal power source

Remark: The EUT is belong to Category | (general equipment).

5.2 Transmitter Requirement

The Transmitter was a wideband modulation by internal anolog signal, no voice application and with a

dedicated antenna.
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5.2.1 Effective Radiated Power

Test Requirement:

ETSI EN300 220-2 clause 4.3.1

Test Method:

ETSI EN300 220-1 clause 5.2.2

Test site:

Measurement Distance: 3m (Semi-Anechoic Chamber)

Receiver setup:

RBW=120KHz, VBW=300KHz, Detector= peak

Limit:

10mW=10dBm (Refer to Annex B of ETSI EN300220-2)

Test setup:

Antenna Tower

(Tumntable) Ground Reference Plane

F-
Test Receiver iEI W'-
T |)7

Test procedure:

Substitution method was performed to determine the actual ERP emission
levels of the EUT.
The following test procedure as below:

1. On the test site as test setup graph above,the EUT shall be placed at the
1.5m support on the turntable and in the position closest to normal use
as declared by the provider.

2. The test antenna shall be oriented initially for vertical polarization and
shall be chosen to correspond to the frequency of the transmitter.The
output of the test antenna shall be connected to the measuring receiver.

3. The transmitter shall be switched on, if possible, without modulation and
the measuring receiver shall be tuned to the frequency of the transmitter
under test.

4. The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

5. Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6. Remove the transmitter and replace it with a substitution antenna (the
antenna should be half-wavelength for each frequency involved). The
center of the substitution antenna should be approximately at the same
location as the center of the transmitter. At the lower frequencies, where
the substitution antenna is very long, this will be impossible to achieve
when the antenna is polarized vertically. In such case the lower end of
the antenna should be 0.3 m above the ground.

7. Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a nonradiating cable.
With the antennas at both ends vertically polarized, and with the signal
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generator tuned to a particular test frequency, raise and lower the test
antenna to obtain a maximum reading at the spectrum analyzer. Adjust
the level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the test antenna and
generator output.

8. Repeat step 7 with both antennas horizontally polarized for each test

frequency.

9. Calculate power in dBm into a reference ideal half-wave dipole antenna

by reducing the readings obtained in steps 7 and 8 by the power loss in
the cable between the generator and the antenna, and further corrected
for the gain of the substitution antenna used relative to an ideal half-wave
dipole antenna by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBd)
where:
Pg is the generator output power into the substitution antenna.

Measurement Record:

Uncertainty: + 1.5dB

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data
Test mode Frequency (MHz) ERP Level (dBm) Limit (dBm) Result
ITG500 868.25 3.22 13.9794 Pass

Remark:Peak value is applicable.
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5.2.2 Transient power

Test Requirement:

ETSI EN 300 220-2 Clause 4.3.6

Test Method:

ETSI EN 300 220-1 Clause 5.10.3

Receiver setup:

RBW=120KHz, VBW=300KHz, Detector= Quasi-peak

Limit:

Table 23: Transmitter Transient Power limits

Absolute offset from centre RBWpee Peak power limit applicable at measurement points
frequency
= 400 kHz 1 kHz 0 dBm
> 400 kHz 1 kHz -27 dBm

Test procedure:

1. The output of the EUT shall be connected to a spectrum analyser or
equivalent measuring equipment.
The measurement shall be undertaken in zero span mode. The
analyser'scentre frequency shall be set to an offset from the operating
centre frequency. These offset values and their corresponding RBW
configurations are listed inTable 24.

Table 24: RBW for Transient Measurement

Measurement points:
offset from centre frequency Analyser RBW REWer
-0,5x OCW - 3 kHz 1kHz
0,5 xOCW + 3 kHz 1kHz

Not applicable for OCW < 25 kHz

+12,5 kHz or +OCW Max (RBW pattern 1, 3, 10 kHz) = Offset

whichever is the greater frequency/6 (see note) 1 khz
-0,5 x OCW - 400 kHz
0.5 x OCW + 400 kHz 100 kHz 1 kHz
-0,5 x OCW -1 200 kHz 300 kHz 1 kHz

0,5x OCW + 1 200 kHz

NOTE: Max (RBW pattern 1, 3, 10 kHz) means the maximum bandwidth that falls into the commonly
implemented 1, 3, 10 kHz RBW filter bandwidth incremental pattem of spectrum analysers.
EXAMPLE: If OCW is 25 kHz then the RBW value corresponding to one OCW offset frequency is
3 kHz. The rest of the analyser settings are listed in Table 25, and if OCW is 250 kHz
then the RBW value comresponding to one OCW offset frequency is 30 kHz

Table 25: Parameters for Transient Measurement

Spectrum Analyser Setting Value Notes
\VBW/RBW 10 At_ higher RBW vqlues VBW may be
clipped to its maximum value
Sweep time 500 ms
RBW filter Gaussian
Trace Detector Function RMS
Trace Mode Max hold
Sweep points 501
Measurement mode Continuous sweep

NOTE:  The ratio between the number of sweep points and the sweep time shall be the same ratio as above if
different number of sweep paints is used.

The used modulation shall be D-M3. The analyser shall be set to the
settings of Table 25 and a measurement shall be started for each offset
frequency. The EUT shall transmit at least five D-M3 test signal. The peak
value shall be recorded and the measurement shall be repeated at each
offset frequency mentioned in Table 24.

The recorded power values shall be converted to power values measured
in RBWREF by the formula in clause 4.3.10.1.

Measurement Record:

Uncertainty: + 1.5dB

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Record:

Frequency offset Peak Power level (dBm) Limit (dBm) Result
< 400 kHz -23.37 0.00 PASS
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5.2.3 Occupied Bandwidth

Test Requirement: ETSI EN 300 220-2 Clause 4.3.4
Test Method: ETSI EN 300 220-1 Clause 5.6
Table 12: Test Parameters for Max Occupied Bandwidth Measurement
Setting Value Notes
Th inal O i The high I 0] ing F declared b
Gentre frequency Fr:q:grr]]':;a perating theem;?nuefztdrzrr;west perating Frequency as declared by
1 % to 3 % of OCW
Receiver setup: e i oushexy e
VBW 3 x RBW Nearest available analyser setting to 3 x RBW
At least 2 x Operating Span should be large enough to include all major
Span Channel width components of the signal and its side bands
Detector Mode RMS
Trace Max hold
Limit: The Operating Channel shall be declared and shall reside entirely within
the Operational Frequency Band.
The Maximum Occupied Bandwidth at 99 % shall reside entirely within the
Operating Channel defined by Fiow and Fhigh.
Note: For 865 MHz to 868 MHz FHSS equipment.The Maximum occupied
bandwidth per hopping channel shell less or equal to 50kHz. For 863 MHz to
870 MHz FHSS equipment.The Maximum occupied bandwidth per hopping
channel shell less or equal to 100kHz.
Test setup: Spectrum Analyzer
| -
va | e [ |
| e [ |
=== E.U.T
[ ]
Non-Conducted Table
Ground Reference Plane
Test procedure: Step 1:
Operation of the EUT shall be started, on the highest operating
frequency as declared by the manufacturer, with the appropriate test
signal.
The signal attenuation shall be adjusted to ensure that the signal
power envelope is sufficiently above the noise floor of the analyser to
avoid the noise signals on either side of the power envelope being
included in the measurement.
Step 2:
When the trace is completed the peak value of the trace shall be
located and the analyser marker placed on this peak.
Step 3:
The 99 % occupied bandwidth function of the spectrum analyser shall be
used to measure the occupied bandwidth of the signal.
Measurement Record: Uncertainty: +5%
Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass
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Measurement Data

99% Occupied Bandwidth(KHz) Limit Result
Within the band refer to Anex B or
374.1808 c Pass
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5.2.4 Frequency Error

Test Requirement:

ETSI EN 300 220-2 clause 4.3.3

Test Method:

ETSI EN 300 220-1 clause 5.7

Test setup:

Spectrum Analyzer

o ]
A~ oo

(=]
= = ]

=1=1 E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

Step 1:

Operation of the EUT shall be started on the nominal frequency as
declared by the manufacturer under extreme high temperature and
extreme voltage conditions.

The frequency of the unmodulated carrier shall be measured and noted.
Step 2:

Operation of the EUT shall be started on the nominal frequency as
declared by the manufacturer under extreme low temperature and extreme
voltage conditions.

Measurement Record:

Uncertainty: + 0.5ppm

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data
Test conditions Frequency(MHz) A-N(KHz) B-N(KHz)
N(NTNV) 868.25
B(HTHV) 868.25 0.000 0.000
A(LTLV) 868.25

Remark: HTHV is the extreme high temperature and extreme voltage condition. LTLV is the extreme low

temperature and extreme voltage condition.
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5.2.5 TX Out Of Band Emissions

Test Requirement:

ETSI EN 300 220-2 clause 4.3.5

Test Method:

ETSI EN 300 220-1 clause 5.8.3

Receive setup:

Table 16: Test Parameters for Out Of Band for Operating Channel Measurement

test signal.

Spectrum Analyser Value Notes
Setting
Operating
Centre frequency Frequency
6 x Operating
Apan Channel width
RBW 1 kHz Resalution bandwidth for Out Of Band domain
(see note) measurements
Detector Function RMS
Applies only for EUT generating D-M2 test signal.
Linear AVG An appropriate number of samples should be
Trace Mode averaged to give a stable reading
Max Hold Applies only for EUT generating D-M2a or D-M2

NOTE:  If the value of RBW used is different from RBWgc¢ in clause 5.8.2, use the bandwidth
comrection in clause 4.3.10.1.

Table 15: Emission limits in the Out Of Band domains

e ] e ] e
e ] e ] e

{ o ]

oo E.U.T

P

Non-Conducted Table

Ground Reference Plane

Domain Frequency Range REWper Max power limit
F< T orp - 400 kHZ 10 kHz -36 dBm
Fiow org - 300 KHZ = T< 1, g - 200 kHz 1 KHz _36 dBm
QOB limits applicable to oo~ 200 WEP S5 g v kiTs See Figure 6
Operational Frequency T=Tow oFB 1kHz 0 dBm
Band T="Thigh_oFs 1kHz 0 dBm
(See Figure &) Fruan or5 < 1= Tgn ors * 200 KFZ 1 kHz See Figure 6
Frigh_oFp + 200 kHZ < T< fygn o +400 kHzZ 1KHz -36 dBm
Frign_ors * 400 KHz =¥ 10 kHz ~36 dBm
Limit: f=f-25x0CW 1KHZ 36 0B
f.-25x0CW =f=1 -05x0OCW 1kHz See Figure 5
OOB limits applicable to f=f.-05%0CW 1 kH 0 dBi
Operating Channel = t°+ O < il
(See Figure 5) Soig el 1kHz 0dBm
f.+05x0CW < f=T.+25x0CW 1 kHz See Figure 5
f=1+25x0CW 1KkHz -36 dBm
NOTE:  fis the measurement frequency.
1. Is the Operating Frequency
Fiow ors 18 the lower edge of the Operational Frequency Band.
Fhign oFg 1S the upper edge of ihe Operational Frequency Band.
OCW is the operating channel bandwidth.
Test setup: Spectrum Analyzer

Test Procedure:

Refer to clause 5.8.3.4 of ETSI EN300220-1

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Data

Test Test RBW Measurement . . .
mode sequence (kHz) Frequency(MHz) Reading(dBm) Limit(dBm) Verdict
’ ’ 868.1000 -32.1060 0 Pass
Operating 868.4000 -30.7340 Pass
Channel 5 ] 867.5000 -63.3440 36 Pass
869.0000 -62.6700 Pass
Test Test RBW, Limit, Cross point Reading L';gggiMﬁslu' Verdict
mode sequence kHz dBm | frequency(MHz) (dBm) (MHg)
’ ’ 36 867.6580 -38.6240 867.5000 Pass
Unwanted 868.3340 -37.7840 869.0000 Pass
emissions 5 10 36 867.5410 -38.2320 867.0500 Pass
fora TX 868.6580 -37.3790 869.4500 Pass
mode 3 e a6 867.4560 -38.4340 865.2500 Pass
869.5620 -38.1220 871.2500 Pass
Measureme Cross N .
Test Test RBW nt Reading point Mlcgldntlllte;]; d (Izjlgrlrt Verdict
mode sequence | (kHz) Frequency (dBm) | frequency Signal(MHz)
(MHz) (MHz) 9
’ ’ 868.0000 -42.45 N/A N/A 0 Pass
Operation 868.6000 -44.23 N/A N/A Pass
al 5 ’ 867.8000 -63.34 N/A N/A 36 Pass
Frequenc 868.8000 -62.12 N/A N/A Pass
y Band 5 0 N/A N/A | 868.1010 | 867.6000 55 |_Pass
N/A N/A 867.4320 869.0000 Pass
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5.2.6 Adjacent Channel Power

Test Requirement:

ETSI EN 300 220-2 Clause 4.3.7

Test Method:

ETSI EN 300 220-1 Clause 5.11.3

Limit:

Table 26: Adjacent channel power limits for transmitters with OCW < 25 kHz

Adjacent Channel power | Alternate Adjacent Channel
integrated over power integrated over
0,7 x OCW 0.7 x OCW
MNormal test conditions -20 dBm -20 dBm
i Extreme test conditions -15 dBm -20 dBm
Normal test conditions -37 dBm -40 dBm
SN =aen Extreme test conditions -32 dBm -37 dBm

Test procedure:

The spectrum analyser shall be configured as appropriate for the
parameters shown in Table 27.
Table 27: Test Parameters for Adjacent Channel Power

Setting Value Notes
The nominal Cperating
Centre frequency Frequency
REBW 100 Hz
VBW =3 xRBW
Span At least 5 x Operating Span shouldrbe large enough to include Adjacent and
Channel width Alternate Adjacent Channel
Detector Mode RMS
Applies only for EUT generating D-M2 test signal
Trace mode Linear Averaging An appropriate number of samples should be averaged to
give a stable reading
Max hold Applies only for EUT generating D-M2a or D-M3 test signal
NOTE:  The highest and lowest operating frequencies are declared by the manufacturer.
Step 1:

Operation of the EUT shall be started, on the Operating Frequency as
declared by the manufacturer. The modulation used shall be set according
to Table 2.

The signal attenuation shall be adjusted to ensure that the signal power is
not saturating the Spectrum analyser input port.

Step 2:

When the trace is completed, read the integrated power over a bandwidth
of RBWREF centered to an offset from centre frequency as specified in
Table 28. The spectrum analyser's ACP personality or an integrating
marker may be used. If the spectrum analyser's ACP personality is used

any additional filtering over the integrating bandwidth shall be disabled.
Table 28: Offset and RBWy - parameters

Measurement Offset from centre
fre RBWrer
quency
Adjacent channel +0OCW 0.7 x OCW
Alternate channel 2 x OCW 0.7 x OCW

For extreme test conditions, if the measurement is performed under
normal conditions only, for EUT generating D-M1 test signal measurement
can be performed with the following frequency offsets from centre
frequency:

® +OCW - |Negative Frequency Error| / -OCW + |Positive Frequency Error|
apply for the adjacent channel

® +2xOCW - |[Negative Frequency Error| / -2xOCW + |Positive Frequency
Error| apply for the alternate adjacent channel.

Take the higher power value from the positive and negative offsets atboth
the adjacent channel and alternate channel results.

Lin Averaging on the trace is an advanced SA feature. It antilogs the
results averages them than takes the log again.
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Measurement Record: Uncertainty: + 1.50dB

Test Instruments: Refer to section 5.10 for details

Test mode: Refer to section 5.2 for details

Test results: N/A (Not applicable for OCW =25KHz)

5.2.7 Adaptive Power Control

Only used in 870,000 MHz to 875,800 MHz band equipment
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5.2.8 Transmit spurious emissions

Test Requirement: ETSI EN 300 220-2 Clause 4.2.2
Test Method: ETSI EN 300 220-1 Clause 5.9.1.2
Receiver setup: RBW=120KHz, VBW=300KHz, Detector= peak
Test Frequency range: 25MHz to 4GHz
Limit: Table 20: Parameters for TX Spurious Radiations Measurement
: RBWgee
Operating Mode Frequency Range (ee ke 2)
Transmit mode 9 kHz = f< 150 kHz 1kHz
150 kHz < f < 30 MHz 10 kHz
30MHz=sf<f.-m 100 kHz
f.-msf<f-n 10 kHz
Lonspal-p 1 kHz
f.rpsfsf+n 1kHz
fetn<fsf.+m 10 kHz
fo+m<f=1GHz 100 kHz
1GHz <f< 6 GHz 1 MHz
NOTE 1: fis the measurement frequency.
1. is the Operating Frequency.
mis 10 x OCW or 500 kHz, whichever is the greater.
nis 4 x OCW or 100 kHz, whichever is the greater.
pis2,5x0OCW.
NOTE 2: I the value of RBW used for measurement is different from RBW g, use bandwidth comection from
clause 4.3.10.1.

Test Frequency range: 25MHz to 6GHz

Frequency Limit(operation) Limit(standby)

47 MHz to 74 MHz
87.5 MHz to 118 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz

4nW(-54dBm) 2nW(-57dBm)

Other frequencies

below 1000 MHz 250nW(-36dBm) 2nW(-57dBm)

Above 1000 MHz 1uW(-30dBm) 20nW (-47dBm)

Test setup: Below 1GHz

Antenna Towesr
Antenna

:
O

Above 1GHz
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Ham Anlenna

Antenna Tower

1]

N

Ground Referercs Plane

Test procedure: Substitution method was performed to determine the actual ERP emission
levels of the EUT.
The following test procedure as below:

Below 1GHz:

1. On the test site as test setup graph above,the EUT shall be placed at the
1.5m support on the turntable and in the position closest to normal use
as declared by the provider.

2. The test antenna shall be oriented initially for vertical polarization and
shall be chosen to correspond to the frequency of the transmitter.The
output of the test antenna shall be connected to the measuring receiver.

3. The transmitter shall be switched on, if possible, without modulation and
the measuring receiver shall be tuned to the frequency of the transmitter
under test.

4. The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

5. Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6. Remove the transmitter and replace it with a substitution antenna (the
antenna should be half-wavelength for each frequency involved). The
center of the substitution antenna should be approximately at the same
location as the center of the transmitter. At the lower frequencies, where
the substitution antenna is very long, this will be impossible to achieve
when the antenna is polarized vertically. In such case the lower end of
the antenna should be 0.3 m above the ground.

7. Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a nonradiating cable.
With the antennas at both ends vertically polarized, and with the signal
generator tuned to a particular test frequency, raise and lower the test
antenna to obtain a maximum reading at the spectrum analyzer. Adjust
the level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the test antenna and
generator output.

8. Repeat step 7 with both antennas horizontally polarized for each test
frequency.

9. Calculate power in dBm into a reference ideal half-wave dipole antenna
by reducing the readings obtained in steps 7 and 8 by the power loss in
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the cable between the generator and the antenna, and further corrected
for the gain of the substitution antenna used relative to an ideal half-wave
dipole antenna by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBd)

where:

Pg is the generator output power into the substitution antenna.
Above 1GHz:

Different between above is the test site, change from Semi- Anechoic
Chamber to fully Anechoic Chamber, and the test antenna do not need to
raise from 1 to 4m, just test in 1.5m height.

Measurement Record:

Uncertainty: + 6.0dB

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Data

Below 1GHz
Spurious Emission L
Frequency (MHz) — Limit (dBm) Test Result
polarization Level(dBm)
38.35 Vertical -73.64 -36
96.09 Vv -82.87 -54
284.25 Vv -80.74 -54
546.09 Vv -74.00 -54
825.45 Vv -69.88 -54
985.35 Vv -66.53 -36
- Pass
43.96 Horizontal -83.26 -36
100.81 H -82.89 -36
316.34 H -81.27 -54
683.89 H -70.89 -54
747.20 H -70.47 -54
970.92 H -67.13 -36

Tx in standby Mode

N/A: Not applicable, since the spurious emission of the EUT is too weak to be detected.(2-70dBm)

Above 1GHz
Spurious Emission L
Frequency (MHz) — Limit (dBm) Test Result
polarization Level(dBm)
1132.00 Vertical -68.94 -30.
1855.00 V -69.11 -30.
2350.00 Vv -71.07 -30.
2998.00 Vv -70.72 -30.
3241.00 V -72.91 -30.
3580.00 Vv -68.92 -30.
. Pass
1066.00 Horizontal -68.38 -30.
2041.00 H -71.09 -30.
2677.00 H -71.21 -30.
3097.00 H -73.33 -30.
3739.00 H -73.85 -30.
3937.00 H -68.94 -30.

Tx in standby Mode

N/A: Not applicable, since the spurious emission of the EUT is too weak to be detected.(£-70dBm)
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5.2.9 Frequecy Stability under Low-voltage Conditions

Test Requirement: ETSI EN 300 220-2 Clause 5.1.3.8

Test Method: ETSI EN 300 220-1 Clause 7.9.2

Receiver setup: RBW=30Hz, VBW=100Hz, Detector= peak

Limit: Equipment Type Limit
channelized eqllipment limits stated in clause 8.1.4

1>.within the assigned operating frequency
band. And

2>.the radiated or conducted power is
greater than the spurious emission limits

non-channelized equipment

Test procedure: 1. The carrier frequency shall be measured, where possible in the absence
of modulation, with the transmitter connected to an artificial antenna.

2. A transmitter without a 50 Q output connector may be placed in a test
fixture connected to an artificial antenna.

3. The measurement shall be made under normal temperature and
humidity conditions,

4. Transmitter shall power by a DC power source take place the original
battery power source, the voltage from the test power source shall be
reduced below the lower extreme test voltage limit towards zero.

5. Test the fundamental carrier frequency of the transmitter with nominal
supply voltage

6. Whilst the voltage is reduced the carrier frequency shall be monitored.

7. ansmitter shall be operated at the maximum rated carrier power level,
under normal test conditions;

8. Record the woking frequency.

Measurement Record: Uncertainty: +1 x 107

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data:

Frequency Power .
Voltage (DC Limit Result
e spot (MHz) (dBm)
Vnorma|=3.0V 8683 387
868.00MHz to 868.60MHz Pass
Ve><treme=2-1 \'% 868.3 3.10
Remark:

1. The EUT is belong to non-channelized equipment.

2. V exireme iS the lowest operation voltage.
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5.2.10 Duty Cycle

Test Requirement: ETSI EN 300 220-2 clause 4.3.3
Test Method: ETSI EN 300 220-1 clause 5.4
Limit: 1%
Test setup: Spectrum Analyzer

e I s s

Yt e f el
e I s s
= === E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement data:

Transmit time Period ..
Duty cycle Limit Result
(mS) (S) yey
135 46 0.29% 1% Pass
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6 Technical Requirements Specification in EN 62479

6.1 General Description of Applied standards

Assesment of the compliance of low- power electronic and electronic equipment with basic restrictions

related to human exposure to electromangnetic fields (10 MHz to 300 GHz)

6.2 RF Exposeure Evaluation
6.2.1 Limit
20mW

6.2.2 Measurement data

Frequency Output power Output power Pmax Limit Result
(MHz) (dBm) (mW) (mW)
868.25 3.22 2.09 20 Pass
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7 Photographs - Constructional Details
7.1 EUT- General View (iTG500, SALITG1 test with power adaptor)
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7.2 General View (iTG500, SALITG1)
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7.3 General View

7.4 General View
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7.5 General View of Inside Construction

7.6 Component- PCB1
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7.7 Component- PCB2
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7.9 General View for model iTG310(WB) and iTG310(WB2)
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7.10 General View for model iTG310(WB) and iTG310(WB2)
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TEST REPORT

Test Report No.: 68.5.51.17.0379.02 Order No.: TOS1804062

Client Reference No.: N/A Order Date.: 2017-06-01

Applicant: Salus Limited

Address: 6/F, Building 20E, Phase 3, HongKong Science Park, 20 Science Park East Avenue, Shatin, New
Territories, HongKong

Test item: Internet Gateway with RF module for Thermostat (868 MHz)

Identification / Type No.: iTG500, SALITG1, iTG310, SALI3G1, iTG310(WB), iTG310(WB2)

Order content: Safety report, RED 2014/53/EU article 3.1.a

Test specification: EN 60730-2-9:2010, EN 60730-1:2016

I
1i

Date of receipt: 2017-06-01
Test sample No.: TOS1804062
Testing period: 2017-06-15—2017-06-25
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8/F, Block F, Guangdong Software Science Park,
No.11 Caipin Road, Guangzhou Science City, Gua
ngzhou 510663
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Testing laboratory:

TEN-ONE SERVICES CO., LTD
Test result*: PASS

Tested by......... : Andy Du

Signature

Other information:
Attachment 1: 12 pages of EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES test
report

Attachment 2: 2 page of differences between revision EN 60730-1: 2011 and EN 60730-1: 2016
Attachment 3: 5 pages of photo.

The content about EMC in this report is referred to report NO. 68.5.52.13.0131.05
Legend:

PASS=passed a.m. test specification(s) Fail= failed a.m. test specification(s) N/A=not applicable = N/T=not tested

This test report relates to the a. m. test item. Without permission of the test center this test report is not permitted to be
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products.
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TEST REPORT
IEC 60730-2-9

Automatic electrical controls for household and similar use - Part 2-9:
Particular requirements for temperature sensing controls

Report reference No........ccccoeiereienne : 68.5.51.17.0379.02
Date of iSSUE.....cveeiieeeiiee e : 2018-04-16
Testing laboratory...........ccccoeeeeenenene. I See cover page
AdArESS ...ooeeeereeeeere e : See cover page
Testing location .........ccceeceerceeeieenee. : See cover page
ApPPlICaNt .. ..o . See cover page
AAArESS ..o . See cover page

Test specification

Standard...........cooeiiiiiie : IEC60730-2-9: 2008 (Third Edition) and Am.1:2011 in conjunction with
IEC 60730-1:2010 (Fourth Edition)

Test procedure .......cccceveeveeneeneennen. : CE-LVD test report

Procedure deviation ..........c.ccccceeeuennne : N A

Non-standard test method ................. : N.A.

Test Report Form No. ......ccoovieiiinnne : IEC60730_2_9H

Test Report Form(s) Originator.......... © ULUS)

Master TRF .....ccooieiieieeeeeee : 2014-01

Number of pages (Report)................. : 93

Number of pages (Attachments)........ : 124245

Type of test object .......ccceevieiieniinen. . Internet Gateway with RF module for Thermostat (868 MHz)

Trademark.......cocoeeveeieeneinieeeeeee, ; SSI\LU 5, INSTINCT

Model and/or type reference............... 1 iTG500, SALITG1, iTG310, SALI3G1, iTG310(WB), iTG310(WB2)

Manufacturer 1 ......cooveeeevevereeeeeene, : Computime Electronics (Shenzhen) Company Limited

Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Community, Nanwan Street Office Longgang District, Shenzhen. China
Asia Electronic Dongguan

MANUFACIUIBT 2 v : Zhen’ an Science and Technology Industrial Park, Chang’ an Dongguan

Guangdong, PRC.
~ 5Vdc, 0.3A

Power adaptor input: 100-240Vac, 50/60Hz,0.2A; Output:
5Vdc,0.85A
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Copy of marking plate:

OSALUS 140 C @ EH[ 7 1p3o

iTG310- 868MHz
S5V=——=

0.3AOE®

Designed in Europe
Assembled in China

ITG310(WB)- 868MHz E
BV = T40 @ @ EH[ IP30
0.3AO-C®@ e S RIAR R

Designed in Europe
Assembled in China

SALUS EU Headquarters
Barnsley,South Yorkshire
United Kingdom,S75 3SP

ITG310(WB2) - 868MHz E
V=== T40 @ @ EH[ IP30
03AO-C® D S IR R

Designed in Europe
Assembled in China

SALUS EU Headquarters
Barnsley,South Yorkshire
United Kingdom,S75 3SP

OSALUS 140 C @@E‘ X 1p3o

iTG500- 868MHz
SV=——=

0.3AC-®®

Designed in Europe
Assembled in China
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TOst items particulars:

Classification of installation and use.........cccccevveeeenn.. : Independently mounted control for surface mounting
Supply Connection ... : Power adaptor

Protection against electrical shock .........ccccccvveennne . Class I

Type of automatic action.........cccceveeveenieneneeneeen, : Type 1.B

Degree of proteCtion.........cccceveereneenieneseeeeeee : IP30

Type of load for controlled..........ccooeeveeniineneeeen, : N/A

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a comma (point) is used as the decimal separator.

Comments:
N/A

General product information:
All the models are identical to the same product, except for model name.

This report is based on 68.5.51.17.0379.01, add some model name.

Product covered by this report is independently mounted electronic thermostat which is class Il gateway.
Product is suitable use on the surface.

Factory Name and Location:
Factory 1:

Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou Community, Nanwan Street Office
Longgang District, Shenzhen. China

Factory 2:

Asia Electronic Dongguan
Zhen’ an Science and Technology Industrial Park, Chang’ an Dongguan Guangdong, PRC.
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

3 GENERAL REQUIREMENTS

Control designed and constructed in such a fashion not to cause injury to persons or
damage to property

5 Ratings P
5.1 Maximum rated voltage (V) ....cccoveeneeneenenneeneenn, . | See marking plate for detail P
5.2 Maximum rated current (A) .....ccooeereenenneeneneen, : | See marking plate for detail P
6 CLASSIFICATION P
6.1 Nature of SUPPIY....cereeriiieieeeeeeee e : |a.c for adaptor P
6.2 Type of load and power factor..........ccocvveveveeeenee. : N/A
.| Internet Gateway with RF P
6.3 PUrpOSe. ..ottt L b i " | module for Thermostat
6.4 According to features of Automatic Action P
Features of automatic action, Type 1 or Type 2.....: |[Type 1 P
6.4.3.101 for sensing actions, leakage from the sensing N/A
element or from parts connecting sensing element to
switch head (type 2.N); no increase in the operating
value
6.4.3.102 an action operating after the thermal cycling test N/A
17.101 (type 2.P)
6.4.3.103 an action which is initiated only after a push-and turn N/A
or pull-and turn actuation and in which only rotation is
required to return the actuating member to the off or
rest position (type 1.X or 2.X)
6.4.3.104 an action which is initiated only after push-and turn or N/A
pull-and turn actuation (type 1.Z or 2.2)
6.4.3.105 an action which cannot be reset under electrically N/A
loaded conditions (type 1.AK or 2.AK)
6.4.3.106 — an action which operates after declared agricultural N/A
environmental exposures
(Type 1.AM or 2.AM)
6.5 Degree of protection provided by enclosure per IEC IP30 P
' 60529 and control pollution situation....................... :
6.6 Method of connection ... : N/A
6.7 Ambient temperature limits of the switch ahead: T40 P
' Tiin(°C); Trax (CC)eveeeeeirieriereeeere e :
6.7.101 Controls for use in cooking appliances N/A
6.7.102 Controls for use in or on ovens of the self-cleaning N/A
type
6.7.103 Controls for use in or on food-handling appliances N/A
6.7.104 Non-bimetallic SODs limited for use in appliances for N/A
heating or employing liquids or steam
Not suitable for instantaneous water heaters and N/A
storage water heaters
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
Class Il P
6.8 Protection against electric shock..........ccceveenenen. :
Class Il for adaptor
6.8.3 For an in-line cord control, a free standing control, an P
independently mounted control or a control
integrated or incorporated in an assembly utilizing a
non-electrical energy source
6.9 Circuit disconnection or interruption.............cceeue.... : | Micro disconnection N/A
6.10 Number of cycles of actuation (M) of each manual N/A
’ =T (o] o TN :
6.11 Number of cycles of actuation (A) of each automatlc 100 000 P
' ACHON. ... :
Temperature limits of the mounting surface of the 90°C P
6.12
control (°C OF K) ..o :
6.13 Value of proof tracking index (PTI) for the msulatlon 175 P
' Material USEd .........coceriereniicieee e :
Period of the electrical stress across insulating parts | Long period P
6.14 supporting live parts, and between live parts and
earthed metal (short or long period)..........cccceecvenee :
6.15 According to Construction P
6.15.101 controls having parts containing liquid metal N/A
6.16 Ageing requirements (type Y) of end-product N/A
' EQUIPMENT ..ttt :
6.17 Use of thermistor (ANNeX J) ......ccceveeveeneeneeneennen. § P
6.18 Use of software class (Annex H).......c.ccooeevenennnen. : |Class A P
7 INFORMATION P
7.2.1 Methods of providing information (Addition to table 7.2) P
1 — Manufacturer's name or trademark (Method C): | See marking plate P
. .| Internet Gateway with RF P
2 — Unique type reference (Method C).................... ' | module for Thermostat
3 — Rated voltage or rated voltage range in volts 5Vdc P
(Method C) ..o * 1100-240V~ for adaptor
4 — Nature of supply (Method C) ........ccccovvereriennnne : |d.c.
5 — Frequency, if other than for range 50 Hz to 60 Hz for adaptor input
inclusive (Method C) ......cccooiiieieiieeeeee e :
6 — Purpose of control (Method D)...........cccccueennnee. : | Room temperature control P
6a — Construction of control (Method D).................. | Independently mounted P
7 — The type of load controlled by each circuit See marking plate N/A
(Method C) ..o :
15 — Degree of protection by enclosure: IP30 P
(Method C) ... :
17 — Terminals for external conductors (Method C): N/A
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
18 — Terminals for external conductors which accept N/A
a wider range of conductor sizes, (Method D) ........ :
19 — Method of connection and disconnection for N/A
screwless terminals (Method D)......ccooeiviiiiinninnne. :
20 — Details of any special conductors which are N/A

intended to be connected to terminals for internal
conductors (Method D) .........cceveeiiiiiiiiiieeeee :

21 — Maximum temperature of terminals for internal N/A

conductors, if higher than 85°C (Method X)............ :

22 — Temperature limits of the switch head, if T, is P

lower than 0°C, or Tax is other than 55°C

(Method C) ..o :

23 — Temperature limits of mounting surfaces (Ts) if N/A

more than 20 K above T, (Method C).................. :

24 — Classification of control according to proteotlon Class Il P

against electric shock (Method X)........cccccoeevvenennne E

25 — For Class Il controls, the symbol for Class I Class Il for adaptor P

construction (Method C) ........ccooeiiiieiiiiieiceeee :

26 — Number of cycles of actuation (M) for each N/A

manual action (Method X) .......cccooviviiiiiieee :

27 — Number of automatic cycles (A) for each 100 000 P

automatic action (Method X) ........cccccveiiiiinieiennn :

28 — Ageing period (Y) for controls with Type 1M or N/A

2M action (Method X) .......ccoevveiiiieeieeeeeee e :

29 — Type of disconnection or interruption prowded Micro disconnection N/A

by each circuit (Method X)........ccooeniiieiienieeee :

30 — PTI of materials used for insulation (Method X) |175 P
Independently mounted P

31 — Method of mounting controls (Method D) ....... * | control for surface mounting

31a — Method of providing earthing of control N/A
(Method D) ..o :

32 — Method of attachment for non-detachable cords N/A
(Method D) ... :

33 — Intended transportation condition of control N/A
LAYL=] L aToTe 1 ;

34 — Details of any limitation of operating time N/A
(Method D) ..o :

35 — Period of electric stress across insulating parts P
(Method X) et :

36 — Limits of activating quality for any sensing N/A
element over which micro-disconnection is secure

AYL=] (g ToTe 1 S :
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
37 — Minimum and/or maximum rates of change of N/A
activating quantity, or minimum and/or maximum
cycling rates for a sensing control (Method X)........ :

38 — Values of overshoot of activating quantity for N/A
sensing controls (Method X)........ccceevriviincienenne :

39 — Type 1 or Type 2 action (Method D) ............... : | Type 1

40 — Additional features of Type 1 or Type 2 actlons Type 1.B

(Method D) ...

41 — Manufacturing deviation and condition of test N/A
appropriate to deviation (Method X) .......ccccoecuenen.e. :

42 — Drift (Method X) .cceeeeeieeeseeeeeese e : N/A
43 - Reset characteristics for cut-out action N/A
(Method D) ..o :

44 - Hand-held control or control intended for hand— N/A
held equipment (Method X).......ccccoereiienenenieenens :

45 - Limitation to the number or distribution of flat N/A
push-on receptacles (Method D).........ccocceevienennne :

46 - Operating sequence for controls with more than P
one circuit (Method D) ......ccooveiiiiier e :

47 - Extent of any sensing element (Method D) .....: N/A
48 - Operating value(s) or operating time P
(Method D):

49 - Control pollution degree (Method D)................ : | Pollution degree 2 P
50 - Control intended to be delivered exclusively to N/A
the equipment manufacturer (Method X)................ :

51 - Heat and fire resistance category P
(Method X) ..o :

75 - Rated impulse voltage (Method D) .................. : 1800V P
76 - Type of printed wiring board coating, N.A
(Method X):

77 — Temperature for ball pressure test P
(Method D) ..o :

78 — Maximum declared torque on single brush N/A
mounting using thermoplastic material (Method D) :

79 — Pollution situation in the micro-environment of N/A
the creepage or clearance if cleaner than that of the

control (Method D) ......cccoeviiiiiieeeeeee e :

80 — Rated impulse voltage for the creepage or N/A
clearance if different from that of the control

(Y12 g oo 1 5 ) S :

81 — Values designed for tolerances of distances for N/A
which the exclusion from fault mode “short” is

claimed (Method D) ......coooieiiiiieieeeeeeee :
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

821084 S ANNEX U ... :

85 — For Class lll controls, the symbol for Class III
construction (Method C) ......ccceevveiieiniireeeeree :

86 — For SELV or PELV circuits, the ELV limits N/A
realized (Method D) .......cooiiiiiiiiiiieee :
87 — Accessible voltage of SELV/PELYV circuit, if N/A

different from 8.1.1, product standard referred to for
the application of the control, in which standard(s)
the accessible SELV/PELYV level(s) is (are)
(Method D) ..o :

And product standard referred to for application, in N/A
which standard(s) the accessible SELV/PELV
level(s) is (are) (Method D)........cccceeviiiiinieieeee §

88 —Se ANNEX U ..o ;

89 — Emission tests and groups as declared
according to CISPR 11 (Method X).........ccoeeennnee :

90 — Immunity tests for protective controls for use P
according to IEC 60335 appliances (Method X) .....:

911092 See ANNEX H ..o : P
101 — max. sensing element temperature (other than N/A
relevant to requirement 105); (Method: X)...............:

102 - time factor; method: (Method: X) N/A
103 - bi-metallic SOD reset temperature (either - N/A
35°C or 0°C; (Method: X) ...ceveieieriieeieseeieie

104 - number of cycles for bi-metallic single- N/A
operation devices with 0°C reset; (Method: X)

105 - maximum temperature for the sensing element N/A
for the test of 17.16.107; (Method: D) .......ccccceeneennnt

106 - controls having parts containing liquid metal N/A
(Method: D) ..o

107 - tensile yield strength; (Method: X)................. N/A
108 - min. current for the test according to clause N/A
23.101; (Method: D)....cccveeiieieeeeeeeee e

109 - Tyax1 max. ambient temp. in which control may | T40 P

continuously remain in operated condition so that
Table 14.1 temperatures are not exceeded ;
(Method: D) ..o

110 - Time period, t;: max. time during which P
ambient temp. can be higher than Ty, after the
control has operated; (Method: D) .......cccccveivenni

111 - Temp. limit above which automatic reset of a N/A
manual reset thermal cut-out or a voltage maintained
thermal cut-out does not occur (not higher than —

20 °C); (Method: X)..cceeeeeeeeeereerie e
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Clause Requirement — Test Result — Remark Verdict
112 - For Type 2.P controls, the method of test; N/A
(Method: X) ...coeeeeeeeeeeeee e
113 - The click rate N or switching operations per N/A
minute for the purposes of testing to CISPR 14-1;
(Method: X) ..o
114 - Rated functioning temperature (T); N/A
(Method: C) ..o
115 - Ageing temperature for non-bimetallic SOD; N/A
(Method: D) ..o
116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD ; (Method: D)......cccceoerieinienieien
117 - Agricultural thermostat; (Method: D)..............: N/A
703 For integral/separate controls Documentation (D) N/A
- replaced with Declaration (X) ......ccoooveieeineincineenni
Marking for the integral control within the complex N/A
724 control included in the marking of the complex
control
Documentation (D) satisfied by similar information in P
725 .
Marking (C)
7051 Declaration (X) satisfied by similar information in P
e Documentation (D) or Marking (C)
Information for Integrated control provided by N/A
7.2.6 :
Declaration (X)
Incorporated control provided with manufacturers N/A
name or trademark and unique type reference when
other required marking provided by Documentation
(D)
Information for incorporated control intended for N/A
exclusive delivery to the equipment
Controls with limited space marked with P
manufacturer's name or trademark and the unique
7.2.7 . . -
type reference while other required marking included
in Documentation (D)
708 Additional pertinent information permitted if does not P
o rise misunderstanding ........c.ccoveerenenieee e :
7.29 Appropriate IEC symbols used per 7.2.9................. : P
7.3 Class Il symbol N/A
Used only for in-line cord, free-standing, and N/A
7.3.1 ;
independently mounted controls
730 Outer square is approximately twice the size of the N/A
e inner square
7.3.21 Largest dimension of the control (mm) ................... : N/A
Side dimension of outer square (Mm)..........cceceeueee : N/A
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Controls which include terminals for earthing N/A
7322 continuity for functional purposes are not marked
with the symbol for class Il

Marking placed on the main body, on non- P

741 detachable parts

Required marking legible and durable P

An arrow pointing towards the terminal identifies N/A
7.4.2 terminals of control intended for connection of supply
conductors

Additional markings required by the National W|r|ng N/A
Codes Provided........ccveeeecieeieeie e

Terminals for neutral external conductor identified by P

7-4-3 Ietter IlNll

External earthing and continuity terminals of Class I N/A
7.4.3.1 and Il controls and terminals for earthing for
functional purposes identified by earth symbol

— for protective earth by the earth symbol for N/A
protective earth, IEC 60417-5019 (2002-10)

— For functional earth by the earth symbol for N/A
functional earth, IEC 60417-5017 (2002-10).

7432 All other terminals appropriately identified .................: N/A

For use in Canada and the U.S.A, terminal intended N/A
for grounded supply conductor provided in white/grey
colour

For use in Canada and the U.S.A, the wire binding N/A
screw intended for equipment earthing conductor is
slotted/ hexagonal green-coloured head. Location is
such that it is unlikely to be removed during
servicing.

For use in Canada and the U.S.A, the pressure wire N/A
connector intended for equipment earthing conductor
is marked GROUND, GROUNDING, EARTH, or by a
marking on the wiring diagram shipped with the
control. Location is such that it is unlikely to be
removed during servicing of control

Additional markings required by National Wiring N/A
Codes of Canada and U.S.A provided.................... :

[Tl

Symbols “+” and “-“ provided to indicate the direction P
to increase or decrease response value for the
controls to be set by the user or the equipment
manufacturer

744

Controls intended to be set by the equipment P
manufacturer or the installer accompanied by
documentation (D) indicating proper method for
securing the setting
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Replaceable parts destroyed during the normal P
operation marked to enable their identification from a
745 o
Catalogue or similar document, even after they
operated
Controls intended to be connected only to SELV N/A
7.4.6 .
systems are marked with the class Il symbol
This requirement does not apply where the means N/A

of connection to the supply is so shaped that it can
only mate with a particularly designed SELV or PELV
arrangement

Controls designed as for class Il but have terminals N/A
for earthing continuity for functional purposes are not
marked with the symbol for class Il construction

8 PROTECTION AGAINST ELECTRIC SHOCK

Adequate protection provided against accidental
contact with live parts in all unfavourable positions of
8.1.1 normal use, and after all accessible detachable parts
(other than lamps behind the detachable cover) were
removed.

Protection against accidental contact with live parts N/A
of the lamp provided to allow safe insertion and
removal of the lamps.

Live parts connected to a SELV supply not P
exceeding 24 V considered being non-hazardous.
If SELV- or PELV-circuits supplied at higher than 24 N/A

volts are accessible, the current between the
accessible part(s) and either pole of the supply
source of the SELV/PELV circuits comply with
H.8.1.10.1.

Live parts connected to a SELV supply not N/A
exceeding 30 V considered to be non-hazardous in
the countries specified in the remarks column ....... :

Class Il controls and controls for Class Il equipment N/A
provided with protection against accidental contact
with metal parts separated from hazardous live parts
by only basic insulation

Lacquer, enamel, paper, cotton, oxide film on metal P
parts, and beads and sealing compounds not relied
upon for protection against accidental contact with
hazardous live parts

Self-hardening sealing compounds exempted from N/A
the above requirements

For controls connected to gas or water supply mains N/A
any metal part electrically connected to pipes is
separated from hazardous live parts by double
insulation or reinforced insulation
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Class Il controls and controls for Class Il equipment N/A
8.1.5 for fixed installation: protection not impaired by the
installation of control / equipment

Integrated and Incorporated controls: tests made to N/A
8.1.6 accessible parts when control is mounted as
intended with detachable parts removed

In-line and free-standing controls: tests are made N/A
8.1.7 when control fitted with cord; cross-sectional area o
COFA (IMM?) it :

Independently mounted controls: tests are made P
when control mounted as in normal use, fitted with

cable or with a conduit; cross-sectional area of cabl
(Mmm3) ................ col—— % W A N :

8.1.9 Tests using the standard test finger and test pin:

- Not permissible to touch bare live parts.

- Controls with double insulation: not permissible to
touch metal parts with test finger which are
separated from live parts by basic insulation.

Between Class Il and main/earth circuits, insulation N/A
8.1.11 external to the safety isolating transformer complies
with Class Il insulation

Live parts are hazardous if they exceed the values N/A
specified in 8.1.1 and it are not separated from the
8.1.12 source by protective impedance and are not a PEN
conductor or a part of the equipotential bonding
system

8.2 Actuating members and means P

8.2.1 Actuating members are not live P

Live actuating means provided with fixed insulated N/A

822 actuating member

Live actuating means not accessible when actuating N/A
member is removed

Controls other than Class Ill or for other than Class Ill equipment: N/A

8.2.3 actuating members and handles to be held in normal use are:

- of insulating material, or N/A

- covered by insulating material N/A

If of metal: accessible parts (if likely to become live in N/A
the event of an insulation fault) separated from their
actuating means or fixings by supplementary

insulation

Controls for fixed wiring or for stationary equipment, previous requirement not N/A

applicable if parts:

- reliably connected to an earthing terminal/contact, N/A

or

- shielded from live parts by earthed metal N/A
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Clause Requirement — Test Result — Remark Verdict
- separated from live parts by double or reinforced N/A
insulation.

8.3 Capacitors N/A
Class Il in-line cord controls and independently N/A

8.3.1 mounted controls: capacitor not connected to
accessible metal parts
Controls for Class Il equipment: capacitors not N/A
connected to metal likely to be connected to
accessible metal parts (control correctly mounted)

Metal casings of capacitors separated by supplementary insulation from: N/A
- accessible metal parts N/A
- metal parts likely to be connected to accessible N/A
metal parts

Controls connected to the supply by means of a N/A

8.3.2 plug: no risk of electric shock (from capacitor) when
touching the pins of the plug
Capacitance (UF) 0. 1UF oo : N/A
Average voltage (V) <34 V ..o : N/A

8.4 Covers and uninsulated live or hazardous parts; cover fixing screws: P
- not accessible, or P
- earthed, or N/A
- separated by double or reinforced insulation, or P
- not accessible after mounting in the equipment P

9 PROVISION FOR PROTECTIVE EARTHING N/A

91.1 Accessible parts other than actuating members of in-line cord, free-standing and N/A

o independently mounted controls of Class 0l or Class | which may become live:
- connected to an earthing terminal, or N/A
- terminated within the control, or N/A
- connected to an earthing contact of an equipment N/A
inlet.
Accessible parts other than actuating members of integrated and incorporated N/A

9.1.2 . . - i
controls for Class 0l and Class | equipment which may become live:

- have provision for earthing, or N/A
- earthed by the fixing means N/A

9.13 Earthing terminals, terminations or contacts not N/A
electrically connected to any neutral terminal

9.2 Control of Class Il or Class llI P
- no provision for protective earthing P

9.3 Adequacy of earth connections N/A

9.3.1 Connection between earthing terminal and parts to be connected is of low N/A
resistance:
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- test current (A): 1.5 times rated current but min. N/A
25 A s :
- duration (h): until steady conditions ................... : N/A
- voltage drop (V), integrated conductors included, N/A
external or internal conductors excluded ............. :
- calculated resistance (€2):<0.1 Q .ooeeiveieeiiennen. : N/A
Fixed wiring and methods X and M earthing N/A
9.3.2 : .
terminals meet requirements of 10.1
933 External earthing connections not made by N/A
e screwless terminals
for attachment methods Y and Z, screwless earthing N/A
terminals complying with IEC 60998-2-2 or 60998-2-
3 are allowed
9.34 Size of accessible earthing terminals N/A
- accessible earthing terminals, range: N/A
2.5 mm?to 6 mm?
- Unable to loosen without the aid of a tool. N/A
9.35 Size of non-accessible earthing terminals N/A
- size of current -carrying terminal (mm?) ............. : N/A
- size of earthing terminal (Mm?2) .........ccccceveennen. : N/A
936 Earthing terminals locked against accidental N/A
e loosening
9.4 Corrosion resistance N/A
9.41 Material of earthing terminals, body: N/A
- body of earthing terminals made of brass N/A
- other metal not less resistant to corrosion.......... : N/A
- screws or nuts made of brass N/A
- plated steel or other resistant material................ : N/A
942 Precaution against risk of corrosion between copper N/A
o and frames or enclosures of aluminium or its alloys
9.5.1 Detachable part with earth connection N/A
- placing part in position: earth contact made before N/A
current-carrying connections
- removing part: earth contact separated after N/A
disconnection of current-carrying connections.
Incorporated controls likely to be separated from its N/A
normal earthing means after mounting in equipment,
9.5.2 , . . .
provided with permanent earthing connection or
conductor
10 TERMINALS AND TERMINATIONS N/A
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10.1 Terminals and terminations for external copper conductors N/A
In terminals for fixed wiring and for cords using X N/A
10.1.1 and M attachment method connections made by
screws, nuts or equally effective methods
Use of a special purpose tool not required N/A
10.1.1.1 Terminals or terminations for pords using Y and Z N/A
attachment method comply with clause 10.2
Need for special purpose tools N/A
10.1.2 Screws and nuts which clamp external conductors: N/A
- metric ISO thread; Siz€ ....cceveevvveeiiiieeee e : N/A
- ISO equivalent; Size .....cooeeveeeveeiiiieeee, C N/A
- do not serve to fix other components N/A
Exception: terminal also clamps internal conductors N/A

which are so arranged that they are not displaced
when fitting the external conductor

Soldered, welded, crimped or similar terminations N/A
10.1.3 not used for non-detachable cords X and M
attachments
101.4 Terminals for fixed wiring and non-detachable cords using attachment methods N/A
o Xor M:
- terminal No. or identification ..........cc.cccoeeiiiienee : N/A
- Current (A) carried by terminal .........cccccceeeenee g N/A
- Flexible cord or fixed Wiring .........ccccceveeveenennen. : N/A
-conductor cross-sectional area - smallest (mm?2) : N/A
-conductor cross-sectional area - largest (mm?) .. : N/A
Terminal designed for wider range of conductor size N/A
10.1.4.1
declared ..o :
Creepage and clearances between terminals for N/A
10.1.4.2 fixed wiring and between terminals and metal parts
required in Canada and the USA
1015 Terminals for fixed wiring and non-detachable cords N/A
o using attachment methods X or M securely fixed
10.1.5.1 10 times fastening and loosening conductor of largest cross-section N/A
- Kind of Wire USed........ooiiiiiiiii e : N/A
- cross-sectional area (Mm?) ......cooevveereereeneennen. : N/A
- applied torque value (NM) .......ccooeeienninnieneeen, : N/A
- terminals did not work loose N/A
- internal conductors not subjected to stress N/A
- creepage and clearances distances not reduced N/A

below values required in Cl. 20

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.17.0379.02
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 16 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
Terminals for fixed wiring and non-detachable cords N/A
10.1.6 using attachment methods X or M clamp conductors
between metal surfaces
Screwless terminals for current < 2 A with non- N/A
metallic surface
No undue damage to the conductor after tightening N/A
or loosening (tests of 10.1.5)
10.1.7 Terminals for fixed wiring and non-detachable cords using attachment method X: N/A
- no special preparation of conductor required N/A
10.1.7.1 - alternative means of connection applied N/A
In terminals for fixed wiring and non-detachable N/A
10.1.8 cords using attachment methods X or M conductor
remains secure while clamping
10.1.8.2 Terminals fitted with conductors: N/A
- cross-sectional area (MmM?2) .......occvevveieiieeieeeeene : N/A
- Flexible cord / Fixed Wiring.........cccccoveieeieeieeneene : N/A
10.1.8.3 Torque applied on screws (NmM) ......ccceeveeieeieenenns : N/A
Neither the conductor nor the wire of a stranded N/A
10.1.8.4 ;
conductor slipped out
10.1.9 Clamping reliability of the terminals N/A
101.9.1 Appropriate conductors fitted; torque applied on N/A
T screws (Nm): 2/3 of values in Table 20
10.1.9.2 Pull-out force applied for 1 min to the conductor: N/A
- adjacent to the terminal, or N/A
- Near the crimping or clamping device holding the N/A
conductor.
Conductor did not move appreciably after pull-out N/A
10.1.9.3
test
10.1.11 Location of terminals in reasonable proximity N/A
10.1.12 Test of escaped wire for terminals with attachment N/A
methods X or M
Free wire of stranded conductor makes no contact N/A
with accessible metal parts
Free wire of stranded conductor makes no contact N/A

with metal parts of Class Il controls separated from
accessible parts by supplementary insulation only

Free wire of a conductor connected to the earthing N/A
terminal makes no contact with live parts
Free wire of a conductor connected to live terminals N/A

not accessible and does not short-circuit an action
providing full or micro-disconnection

Contact pressure not transmitted via insulating N/A

10.1.13 material other than ceramic
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Sufficient resiliency in the appropriate metal parts to N/A
compensate for distortion of insulating material

10.1.14 Screws and threaded parts made of metal N/A
In pillar and mantle type terminals adequate length of N/A

10.1.15 )
the conductor can be introduced
In pillar and mantle type terminals conductor is N/A
beyond the edge of the screw

10.1.16 Flying Leads used in U.S.A. and Canada N/A

10.2 Terminals and terminations for internal conductors N/A

10.2.1 Connectable conductors N/A

10.2.2 Terminals suitable for their purpose N/A
In soldered terminals: soldering is not the only N/A

10.2.3 o . ”
means to maintain conductor in position
In soldered terminals: barriers provided to prevent N/A
reduction in creepage and clearance

10.2.4 Flat push-on connectors N/A

10.2.4.1 Dimension of tabs: N/A
- measured (MM X MM) .o : N/A
- compliance with Fig. 14, 15, 16 or IEC/EN 61210 N/A
- other dimensions allowed (mm x mm).................. : N/A
- Polarized acceptance of receptacles allowed. N/A
Tabs forming part of a control consist of material N/A

10.2.4.2 appropriate to the maximum temperatures allowed
(table 7)

10.2.4.3 Mechanical strength of tabs N/A

10.2.4.4 Space between tabs; applying appropriate receptacles on each tab: N/A
- no strain, no distortion to any of the tabs or N/A
adjacent parts
- no reduction of creepage distance or clearances N/A
below values of CI. 20

10.3 Terminals and terminations for integrated conductors N/A

11 CONSTRUCTION REQUIREMENTS P

11.1.1 Insulating materials
Wood, cotton, silk, ordinary paper etc. not used as P
insulation unless impregnated, or

11.1.2 Current carrying part other than threaded parts of terminals, if made of brass: N/A
- contain at least 50% copper if cast or from bar N/A
- contain at least 58% copper if from rolled sheet N/A
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Non-detachable cords of Class | controls provided N/A

11.1.3.1 with a green/yellow conductor insulation and properly
connected

11132 Non-detachable cords: green/yellow conductor not N/A

T connected to other than earthing terminals

11.1.101 Parts containing liquid metal (IEC60730-2-9:08) N/A

Controls declared under 106 of table 7.2, parts N/A

containing Hg, Na or Ka, are constructed of metal
with tensile strength at least 4 x the circumferential or
other stress on the parts at the temperature 1.2 x
max. temperature of the sensing element

Tested by inspection of manufacturer’s declaration N/A
and according to clause 18.102

11.1.102 Insulating material used in non-bimetallic SODs, as N/A
defined in this standard, comply with the
requirements of IEC 60216-1:2001 and are suitable
for the application

11.2 Protection against electric shock N/A
11.2.1 Double insulation: N/A
- basic insulation and supplementary insulation can N/A
be tested separately, or
- properties of both insulations are otherwise N/A
provided
Insulation regarded as reinforced insulation if N/A
11.2.1.1 )
requirements of 11.2.1 not met
11.2.2 Infringement of double or reinforced insulation in Class Il controls: N/A
- creepage distances and clearances not reduced N/A

below values of CI. 20 by wear

- creepage distances and clearances not reduced to N/A
less than 50% of values of Cl. 20 by parts becoming
loose (wires, screws, nuts, etc.)

11.2.3 Integrated conductors N/A
No reduction of creepage distances and clearances N/A
11.2.3.1 below values of Cl. 20: conductors rigid, fixed or
insulated
11232 Insulation, if any, cannot be damaged during N/A
B mounting or in normal use
11.2.4 Sheath of flexible cord used as supplementary insulation: N/A
- not subjected to undue mechanical or thermal N/A
stresses
- insulation properties comply with IEC 60227 or N/A
IEC 60245
1126 Protection against electric shock by use of SELV or N/A
T PELV See Annex T.
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Adequate measures are provided to prevent the N/A
11.2.7 interconnection of an integrated SELV circuit to an

external PELV circuit and vice versa

Supply from an external SELV source is only N/A
possible by a dedicated plug and socket system
which cannot be fitted or interconnected with other
connecting systems

11.3 Actuation and operation P
11.3.1 Full-disconnection: N/A
- contact separation in all poles not below values of N/A
Cl. 20 (exception: earth)
- any subsequent action does not cause reduction of N/A
contact separation below the minimum values
(Cl. 20)
For declared all-pole disconnection contact operation N/A

in each pole substantially together

11.3.2 Micro-disconnection

- one supply pole, at least, separated

- separated pole meets electric strength
requirements, CI. 13

- any subsequent action does not cause reduction of P

contact separation below value required by the

Electric Strength Test

Reset buttons are so located or protected that they P
11.3.3 .

are not to be accidentally reset

Parts for setting by the manufacturer secured to N/A
11.3.4 . o

prevent accidental shifting

For contacts with d.c. rating > 0.1 A operated by N/A
11.3.5 actuation speed of approach and separation of

contacts are independent of speed of actuation.

Contacts for full- and micro-disconnection with d.c. P
11.3.6 rating < 0.1 A or a.c. rating, operated by actuation

can rest only in closed or open position
1137 Contacts which cannot (or are not intended to) be N/A

- operated on load nor arc under normal use

11.3.7.2 An arc not maintained by slowly opening the contacts N/A
11.3.8 In any rest position of the actuating member N/A

- contacts are open or closed as intended N/A

- no hazard can occur within the control N/A
11.3.9 In pull-cord actuated control the mechanism returns when pull-cord is released to N/A

- allow next movement in the cycle

- pull force vertically downwards (N): <45 N .......... : N/A

- pull force 45° to vertical (N): <70 N .....cceeeenee : N/A
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- function after release N/A
Second paragraph not applicable to Type 1.X or 2.X N/A
or Type1.Zor2.Z
11.4 Actions N/A
Combined action: Control remains operative after the N/A
11.4.1 : . . X
failure of any portion unique to the other actions
Type 2 action with provision for setting by the N/A
11.4.2 manufacturer: clearly discernible if any subsequent
interference with the setting has been made
Type 2 action: manufacturing deviation and drift N/A
11.4.3 o . .
within the required limits.
11.4.3.101 | Thermal cut out: capacitors not connected across N/A
the contacts
Use of capacitors connected across contacts of a N/A
Type 2 control (in Canada and USA)
11.4.3.102 | Constructions requiring a soldering operation to reset N/A
thermal cut-outs are not permitted
11.4.4 Type 1A or 2A action: operation provides full- N/A
o disconnection.
1145 Type 1B or 2B action: operation provides micro- P
o disconnection.
1146 Type 1C or 2C action: operation provides micro- N/A
o interruption.
Type 1D or 2D action: disconnection cannot be N/A
11.4.7 . , .
prevented and reset not possible while faults persists
Type 1E or 2E action: disconnection or opening of N/A
11.4.8 contacts cannot be prevented/inhibited by reset
mechanism or against continuation of fault condition
11.4.9 Type 1F or 2F action: reset needs the aid of a tool N/A
Type 1G or 2G action: reset possible under N/A
11.4.10 , Y
electrically loaded conditions
11.4.11 Type 1H or 2H action: N/A
- contacts cannot be prevented from opening N/A
- may reset automatically to “closed” if reset means N/A
is held in reset position
- no automatic reset if reset means in normal N/A
position at any temperature above —35 °C
11.4.12 Type 1J or 2J action: N/A
- contacts cannot be prevented from opening N/A
- no automatic reset if reset means is held in reset N/A
position
- no automatic reset at any temperature above N/A
-35°C
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Type 1K or 2K action: declared disconnection N/A
11.4.13 provided in the case of break in sensing element or

in part between element and switch head

11.4.13.101 | Type 2.K action: event of break (sensing element N/A
and switch head): declared disconnection/
interruption provided before declared operating value
plus drift is exceeded

Breaking the sensing element test N/A
Control heated within 10K of operating temperature N/A
temperature [°C ...coeoreieeeeeee e :
Temperature increased 1K/min; rising degree N/A
[K/MIN] e :
Contacts open before declared operating N/A

temperature plus drift is exceeded; temperature [°C]

11.4.13.102 | Also achieved by compliance a), b) or ¢) N/A

a) two sensing elements operating independently N/A
actuating one switch head:

b1) bi-metallic sensing elements: with exposed N/A
elements attached with at least double spot welding
of the bimetal at both of its end:

b2) bi-metallic sensing elements: so located/ N/A
installed in a control of such construction that the
bimetal is not likely to be physically damaged during
installation and use

c) if loss of fluid fill causes the contacts to remain N/A
closed: test with impact tool, fig. 11.4.13.102,
dropped once, height 0.6m, tapered end, capillary on
concrete surface

No damage to the bulb or capillary permitting escape N/A
of fill when subjected to impact of Fig. 11.4.14.102
from height of 0.6 m.

11.4.14 Type 1L or 2L action: function independent of N/A
o electrical supply or auxiliary energy source
Type 1M or 2M action: operation provided after N/A
11.4.15 :
declared ageing procedure
11.4.101 Type 2.N action: event of leak (sensing element or N/A

part between sensing element and switch head):
declared disconnection or interruption provided
before declared operating value plus drift is

exceeded

Operating value (conditions acc. to part 1, clause N/A
15); measured [°C] ...ooevrierieieeereeee e :

If means for setting: set to highest value N/A
A hole is produced in the sensing element N/A
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Measurement of operating value repeated; N/A
MEASUred [°Cl.....ccveiieeeie e :
No positive drift above declared value; declared N/A
value [°C]; measured [K] ......ccocerererienneneneeeeeene :
Test replaced by theoretical computation of the N/A
physical mode of operation
Canada and USA type 2.N tested according to N/A
11.4.13.102 ¢)

11.4.102 type 2.P action: operates in its intended manner after N/A

thermal cycling test according to clause 17.101

11.4.103 bi-metallic single operation device doesn’t reset N/A
above the declared reset value (requirement 103 of
table 7.2), test according to clause 17.15

11.4.104 Type 1.X or 2.X action so designed that turn action N/A
can only be accomplished after the completion of a
push or pull action. Rotation only required to return
the actuation member of the control to the off or rest
position, test according to clause 18.101

11.4.105 Type 1.Z or 2.Z action so designed that turn action N/A
can only be accomplished after the completion of a
pull or push action, test according to clause 18.101:

11.4.106 A voltage maintained thermal cut-out is so designed N/A
that it does not reset above the reset value declared
in table 7.2, item 111; value

11.4.107 Type 1.AM or 2.AM action is so designed that it N/A
operates in its intended manner after the declared
agricultural environmental exposures.

Tests according to Annex DD.

11.5 Openings in enclosures (drain holes) N/A
- minimum area (mmz): .......................................... c N/A
- maximum area (mmz): ......................................... : N/A
- minimum dimension (mmz): ................................. : N/A
11.6 Mounting of controls P
Control mounted according to manufacturer’s P
11.6.1 declaration: does not adversely affect compliance
with this standard
1162 Control mounted as declared, if movement or removal could adversely affect P

compliance with this standard:

- cannot rotate or be displaced

- cannot be removed without the aid of a tool

- when removal (even partial) is necessary for use,
requirements of clauses 8, 13, and 20 are satisfied
before and after removal

Controls, other than with rotary actuation, fixed by a nut and single bushing: P
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- tightening of the nut requires a tool

- parts have adequate mechanical strength

Screwless fixing of an incorporated control: a tool is
required before the control can be removed from the
equipment

11.6.3 Mounting of independently mounted controls

Independently mounted controls (other than for panel

11.6.3.1 o
mounting):

- fit a standard box as declared, or P

- supplied with a conduit box (if special), or P

- suitable for surface (plane) mounting N/A

11.6.3.2 If special conduit box is required:

- box delivered with the control

- box provided with entries for conduits specified in
IEC 60423

Controls for surface mounting for buried installation P
11.6.3.3 (concealed wiring) provided with suitable holes on
the backside.

Controls for surface mounting for exposed wiring N/A

11.6.3.4 provided with entries, knock-outs or glands.

Terminals (for external conductors) of controls or N/A
11.6.3.5 sub-bases accessible and usable when control is
fixed and cover or the control is removed

In controls for mounting on an outlet box, wiring N/A
terminals, live parts and sharp edged metal parts
located or protected to prevent from being forced
against wiring

11.6.3.6

Back wiring terminals: recessed or protected to P

11.6.3.7 prevent contact with wiring installed in the box

11.6.3.101 | For agricultural thermostats declared in Table 7.2, N/A
item 117, the mounting method is such that the
integrity of the protection by the enclosure is not
compromised.

11.7 Attachment of cords N/A

In-line and free-standing controls, flexible cords N/A

11.7.1.1 withstand flexing during normal use

Cords with attachment method X: cord-guard N/A
(if provided) not integral with flexible cord.

11.71.2 Flexing Test for flexible cords N/A

11.7.2 Cord anchorages N/A

Controls, other than integrated or incorporated, N/A
11.7.2.1 intended to be connected by non-detachable cords
provided with cord anchorage so designed that:
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- conductor relieved from strain N/A
- conductor relieved from twisting N/A
- conductors covering protected from abrasion N/A

11.7.2.2 Cord anchorages of Class Il controls: N/A
- made of insulating material N/A
- insulated from accessible metal parts by N/A
supplementary insulation

11.7.2.3 Cord anchorages of controls other than Class Il: N/A
- made of insulating material, or N/A
- provided with insulating lining, if an insulation fault N/A
on the cord could make accessible metal parts live
- provided with lining fixed to the cord anchorage N/A
(exception: bushing which forms part of a cord
guard)

11.7.2.4 Cord anchorage design: N/A
- cord cannot touch clamping screws of anchorage, if N/A
screws are accessible metal parts
- cord not clamped by metal screws bearing directly N/A
on the cord
- attachment method X or M: at least one part N/A
securely fixed to the control
- attachment method X or M: replacement of cord N/A
does not require a special purpose tool
- attachment method X: suitable for the different N/A
connectable cords
- attachment method X: design and location make N/A
replacement of the cord easily possible

11725 For other than attachment method Z: cord N/A

T anchorage not made by make-shift methods.

11.7.2.6 Attachment method X: in-line cord controls: N/A
- glands not used as cord anchorage, unless N/A
- provision exists for clamping all types of cords N/A

11.7.2.7 Screws to be operated when replacing the cord: N/A
- not fixing other components, or N/A
- control is inoperable or manifestly incomplete if N/A
components are omitted or incorrectly mounted, or
- component cannot be removed without the aid of a N/A
tool

11.7.2.9 Push test for control fitted with flexible cord(s) N/A
Screws of cord anchorage tightened 2/3 torque of cl. N/A
T A(NM) e :
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11.7.2.10 Push causes no damage N/A

11.7.2.11 Pull test for control fitted with flexible cord(s) N/A
Free-standing control, weight (KQ) .......ccccvveeneennen. : N/A
In-line cord controls (all others) .......cccceveeveeieenenne : | Force:: pulls: N/A
no displacement allowed N/A

11.7.2.12 Torque Test on cable, torque (NM) .....ccooeveiieenienne : N/A

11.7.2.13 Attachment method X N/A
- test with lightest cord: smallest cross-section used N/A
in 10.1.4: diameter (MmM) ...ccccovviiiiniiee e :
- test with next heavier type with largest cross- N/A
section: diameter (Mm) .......ccooeeieeiieieeeee e :

11.7.2.14 Test results N/A
- cord not damaged N/A
- measured longitudinal displacement (< 2 mm ) of N/A
(oTo] o [ (21110 SR :
- conductors have not moved in the terminals over a N/A
distance > 1 mm
- no appreciable strain at the connection N/A
- creepage distances and clearances not reduced N/A
below values of Cl. 20

11.8 Size of non-detachable cords N/A

11.8.1 - rubber sheathed, not lighter than 60245; type....... : N/A
- PVC sheathed, not lighter than 60227; type ......... : N/A
Exception: if specified in equipment standard or for N/A
connection to external SELV devices........cccceiuennns :

11.8.2 Size of conductors in non-detachable cords: N/A
- nominal current (A) ...o.coooe e ; N/A
- required cross-sectional area (mm2)..................... : N/A
- measured cross-sectional area (mm?2).................. : N/A

11.8.3 Space inside the control for flexible cords: N/A
- connecting cords of largest cross-section (10.1 4) N/A
(01005 PP :
- adequgte space for easy introduction and N/A
connection
- possibility to check the correct connection N/A
- cover can be fitted without risk of damage to the N/A
conductors

11.9 Inlet openings N/A

11.9.1 Inlet openings for flexible external cords: N/A
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- designed to prevent damage of the covering of the N/A
cord when introducing connectors
- provided with inlet bushing N/A
Conduit entries and knock-outs of independently N/A
mounted controls designed and located that

11.9.1.1 introduction does not affect protection against
electric shock or reduces distances and clearances
(Cl. 20)

1192 Inlet openings without inlet bushing made of N/A

e insulating material

11.9.3 Inlet bushing: N/A
- made of insulating material N/A
- shaped to prevent damage to the cord N/A
- reliably fixed N/A
- not removable without the aid of a tool N/A
- not integrated with the cord in case of N/A
attachment method X

11.9.4 Inlet bushing not made of rubber N/A
Exception: For attachment methods M, Y or Z, for N/A
Class 0, 0l or | controls, bushing integral with sheath
of a cord of rubber
Enclosures of independently mounted controls (for N/A

11.95 permanent connection to fixed wiring) provided with

e cable/conduit entries, knock-outs or glands allowing
correct connection of the appropriate cable or cord
11.10 Equipment inlets and socket-outlets N/A
11101 Engagement with connecting devices of other N/A
T systems not possible
Engagement causes no danger or damage N/A

11.10.2 In-line cord controls with inlet or socket-outlets: N/A
- unintended overloading of control cannot occur, N/A
rating of the control accordingly
- protected against overload, protection means ..... : N/A
Controls with pins to be introduced into fixed socket- N/A

11.10.3 outlets comply with requirements of the socket-outlet
system
If in-line cord controls provided with a plug and a N/A
socket outlet, where the plug can be connected to a
socket outlet rated for a higher load current than the
control, the control is provided with an incorporated
fuse or a protective device to limit the current to the
control’s rating
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The plug and socket outlet part of the control N/A
complies with the appropriate standard for the plug
and socket system

11.11 Requirements during mounting, maintenance and servicing

11.11.1 Covers and their fixing
Removal of covers does not affect setting of the

11.11.1.1 .
controls other than integrated

11.11.1.2 Covers
- cannot be displaced or replaced incorrectly
- fixing of covers to be removed for mounting etc.,
does not serve to fix any parts other than actuating
members or gaskets

111113 Covers of enclosures giving access to fuses or any N/A

o overload protective devices (Canada and U.S.)
11.11.1.4 Glass covering an opening (Canada and U.S.) N/A
111115 Non-detachable parts which provide protection against electric shock or contact with P
o moving parts
- fixed in a reliable manner P
- withstand mechanical stress P
-snap-in devices have a locked position N/A
1111151 |° parts likely to be removed for installation or during P
T | servicing disassembled and assembled ten times

11.11.1.5.3 |- control subjected to 50 N push force test ............. : | 50N P
- PUILFOrCE (N) e : | 30N P
- finger nail pull force (N) ......cooeveeiiiiieeeeee : N/A
- if cover subjected to twisting force, torque applied: N/A
After push / pull test, parts remain locked in position P

11.11.1.5.4
and not detached
Cover removable with one hand, not released when P

11.11.1.6 : X
subjected to squeezing and pull force

11112 Fixing screws of covers which need to be removed P

T for mounting etc., captive

11.11.3 Actuating member
Control not damaged by mounting or removal of

11.11.3.1 X
actuating member
For Type 2 action with max/min. setting limited by N/A

11.11.3.2 means of the actuating member, the actuating
member not removable without use of a tool
Actuating member cannot be fixed in an incorrect P

111133 position for Type 1 action (actuating member

o providing OFF position) or Type 2 action (actuating
member indicating condition of the control)
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11114 Parts forming supplementary or reinforced insulation and which might be omitted P
o during re-assembly:
- fixed and cannot be removed without being P
damaged, or
- if omitted, control is inoperable or manifestly P
incomplete
Sleeving as supplementary insulation on integrated N/A
11.11.5 8 : ; iy "
conductors: retained in position by a positive means
11.11.6 Pull-cords: N/A
- insulated from live parts N/A
- fitting and replacement possible without live parts N/A
becoming accessible
11.11.7 Insulating linings, barriers etc.: N/A
- adequate mechanical strength N/A
- secured in a reliable manner N/A
11.12 Controls using software..........ccocvvvreeierenenenieennens : N/A
11.13 Protective controls and components of protective control system N/A
11131 - protective controls designed and constructed to be N/A
o reliable and suitable for their intended duty
- protective controls are independent of other N/A
functions
- protective controls comply with appropriate design N/A
principles in order to obtain suitable and reliable
protection
Operating controls are not used as protective N/A
controls
The pressure of the limiting devices does not N/A
11.13.2 permanently exceed the maximum allowable
pressure of the controlled application
A short duration pressure surge of the limiting N/A
devices does not exceed 10% of the pressure surge
The temperature monitoring devices have an N/A
11.13.3 adequate response time on safety grounds,
consistent with measurement function
11.101 If time factor declared: checked by one of the N/A
methods in Annex BB
In Germany: for controls intended to control boiling N/A
water or flue gas temperature in heat generating
systems, values is Table BB.1 not exceeded
12 MOISTURE AND DUST RESISTANCE
12.1. Protection against ingress of water and dust
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1211 Protection against ingress of water and dust P30 N/A
o IP Classification of the product............cccceeerernnee. :
1212 Electric Strength Test, 13.2 after tests according to N/A
o IEC 60529
Entered water does not impair compliance with this N/A
standard
No reduction of creepage distances and clearances N/A
below values of CI. 20
1216 Sealing means aged in heating cabinet at temperature (°C): (70 + 2) °C for duration N/A
o (h): 10 days (240 h)
Parts then left at room temperature, duration N/A
(h): > 16 h ........._——. . N N :
12.2 Protection against humid conditions
1226 Detachable parts: removed and tested with main
o part, if necessary
12.2.7 2 days (48 h) Humidity Test for IPx0 controls P
7 days (168 h) Humidity Test for other controls N/A
12.2.8 Relative humidity (%): 91-95% ....cccceovvierinereeene : 193 %RH
Temperature (°C): (20-30£1) °C .oovevveiieeieeene : |25°C
Tests executed immediately after the humidity treatment (after the reassembly of
12.2.9
detached parts)
- in-line, free-standing and independently mounted P
controls according to Insulation Resistance (13.1)
- Electric Strength (Clause 13.2) P
- integrated and incorporated controls according to N/A
Electric Strength (Clause 13.2)
12.3 Leakage current test for in-line cord and free -standing controls N/A
12.3.1 Supply voltage; 1.06 Vr (V) .oc.eeeerenenieierereeeeee : N/A
Max. rated current (A).......ccceeveereeneeneereeeeseeeens : N/A
Max. declared ambient temperature, °C.................. : N/A
Leakage current measured between live and N/A
12.3.2 .
accessible parts
12.3.3 Measuring circuits used: figure number.................. : N/A
During measurement all control circuits closed N/A
1234 except controls tested to Figs. 26, 29 and 30
- checked with switch S1 in the open and closed
position
12.3.5 Impedance of measuring Circuits (€2) ......c.cceeveereenne : N/A
Time conStant (S) ...ceoveerveerreerreerieereerieere e : N/A
12.3.6 Error and accuracy of measuring circuit <5% ........ : N/A
12.3.7 Max. leakage current N/A
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12.101 Refrigeration controls N/A
12.101.1 Tests according to 12.101.2 up to 12.101.6: N/A
12.101.2 Controls using potting compound, softening test N/A
Two samples stored 16h at max. operating N/A
temperature plus 15°C in climatic cabinet
Potting material not unduly soften distort, crack or N/A
deteriorate
12.101.3 Heating-freezing cycle test N/A
The two samples of 12.101.2 plus one untested N/A
sample placed in water 90°C5°C, 2h; temperature
O 00002056 T Moo - oo :
Then transferred to water below 5°C, and afterwards N/A

stored for 2h in a climatic cabinet at
-35°C; temperature of the water [°C]; temperature of
the climatic cabinet [°CJ.......cccccoiierenireeee :

10 cycles executed: N/A
In Canada and USA: defrost controls cycles one time N/A

12.101.4 Consecutive heating-freezing cycles N/A
Two cycles in one working day N/A
Ten cycles in five working days N/A
Storage of the samples between the cycles, over the N/A
night in water at room temperature

12.101.5 After the last freezing period N/A
Samples thawed in water at room temperature N/A
Insulation resistance was measured N/A
Current carrying parts — grounded parts; required; N/A
MEASUIEd......eeiieieiteeiete et nne e
Current carrying parts — surface of potting material N/A
and/ or insulation material; required; measured .....:

12.101.6 Samples still moist N/A
Electric strength test (2 x Vr + 1000V) N/A
Current carrying parts — grounded parts; required; N/A
measured
Current carrying parts — surface of potting material N/A

and/ or insulation material; required; measured

-no flashover or breakdown occurs N/A
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13 ELECTRIC STRENGTH AND INSULATION RESISTANCE
Insulation resistance of in-line cord, free-standing
13.1 .
and independently mounted controls
Reinforced or supplementary insulation measured to P
13.1.2 . X
non-metal parts covered with metal foil
13.1.3 Test voltage applied (V dC).....cceververieeieiieeiieeies : | 500V
13.1.4 Insulation resistance measured
- basic insulation > 2 MO ... : 500 MQ
- supplementary insulation >5 MQ............cccccennee : N/A
- reinforced insulation > 7 MQ ... : N/A
13.2 Electric Strength Test
13.2.2 Insulating surfaces covered with metal foil 500V
13.2.3 50 or 60 Hz test voltage applied for 1 min............... : | 1min
for USA and Canada: independently mounted room N/A
thermostats for direct control of an electric space-
heating equipment with resistance load
13.3 Leakage current of in-line cord and free-standing controls after the tests of 13.1 or N/A
' 13.2
Test voltage (V) «oveeveeereeieiieeeeeeee e : N/A
13.3.3 Leakage current measured N/A
14 HEATING P
1412 Temperatures recorded during Heating Test did not P
o exceed the values in Table 13
Terminals fitted with external conductors of the P
14.2 ! ; . ]
intermediate cross-sectional area (mm?) ................ :
Attachment method M, Y or Z: cords as declared or N/A
14.2.1
supplied (MM?2) ... :
Terminals for flexible and fixed conductors: P
14.2.2 : X ]
appropriate flexible cord (MmM?) ........ccccooeveiieiiennne :
Terminals not for external conductors: conductors of N/A
14.2.3 minimum cross-sectional area or as declared in 7. 2
(MIM2) e e n :
143 In-line cord controls tested on a dull, black painted N/A
' plywood
14.3.1 Independently mounted controls tested as in normal P
e use
14.4 Electrical conditions:
- voltage (V): most unfavourable value between 0. 94 1.1 Ug
and 1.06 times UR ... :
- voltage (V) if circuit not voltage sensitive: min. 10% N/A
o) 1118 SR :
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- current (A): most unfavourable value between 0. 94 11105 P
and 1.06times | R ..o, * | (Required by EN standard)

For circuits and contacts other than for external N/A
14.4.1 loads, load(s) as specified by the manufacturer:
voltage (V); current (A) .o.ooceeeeeieeeeeeeeeeeeeiee :
1442 Actuating members placed in most unfavourable P
o position

14.43 Contacts initially closed at rated current and rated P
o voltage

14.4.3.1 Temperature sensing controls:

- temperature of sensing element is raised or
lowered (5 + 1)°C from operating temperature such
that contacts are then in closed position

- operating temperature (°C) .....ccccoeoeeiernnenieeiene : | T40 P
- temperature for heating test (°C) .....cccoovercerinenne : P
If the whole control is declared as the sensing N/A

element: heating test conducted under conditions of
14.4.3.1 and 14.5.1

If all contacts are open under 14.4.3.1 conditions N/A
parts are considered to have reached the higher of
Tmax Or temperature determined under 14.5.1 (°C).:

14.4.3.1 For a voltage maintained thermal cut-out, the heating test of 14.4.3.1 completed N/A

After heating, the temperature of the sensing N/A
element was raised until the contacts open

At this time, the ambient temperature surrounding N/A
the sensing element was reduced to Tmax.1 in
time, t1, at a uniform rate

The test of 14.5.1 was then completed N/A

For controls other than temperature sensing, sensing N/A
14.4.3.2 element maintained as near to the point of opening
as practical

The most arduous operating sequence or segment N/A

14.4.34 selected for other automatic controls

Temperature of the switch head between T, and N/A
14.5.1 (Trmaxt+ 5)°C, or Tax and 1.05 times Tax (wh|chever
IS greater) (°C) .o :

Mounting surface of the switch head maintained N/A
between Ts max and (Ts max+ 5)°C, or between Tsax
and 1.05 times Ts ax (Whichever is greater) (°C)...:

In-line cord controls, independently mounted controls P
and parts of these controls accessible when control
14.5.2 is mounted, tested at room temperature between 15°
and 30° C (measured temperature corrected to a
25°C reference value); measured temperature (°C):
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14.7 Maximum permitted temperatures :
Appliance inlets and plug-in devices:
- for very hot conditions: 155 °C N/A
- for hot conditions: 120 °C N/A
- for cold conditions: 65 °C N/A
Windings and core lamination in contact therewith, if winding insulation is
- of class A material: 100 (90) °C N/A
- of class E material: 115 (105) °C N/A
- of class B material: 120 (110) °C N/A
- of class F material: 140 °C N/A
- of class H material: 165 °C N/A
Terminals and terminations for external conductors: N/A
85°C
Other terminals and terminations: 85 °C N/A
Rubber or polyvinyl chloride insulation of conductors:
- if flexing occurs or is likely to occur: 60 °C N/A
- if no flexing occurs or is likely to occur: 75 °C N/A
- with temperature marking or temperature rating: N/A
temperature marked
Cor% sheath used as supplementary insulation: N/A
60 °

Rubber other than synthetic when used for gaskets or other parts, the deterioration
of which could impair compliance with this standard

- when used as supplementary insulation or as N/A
reinforced insulation: 65 °C

- in other cases: 75 °C N/A
Materials used as insulation other than for wires:

- impregnated or varnished textile, paper or press N/A
board: 95 °C

- laminates bonded with melamine formaldehyde, N/A
phenol-formaldehyde or phenol-furfural resins:

110 (200) °C

- laminates bonded with urea-formaldehyde resins: N/A
90 (175) °C

- mouldings of phenol-formaldehyde, with cellulose N/A
fillers: 110 (200) °C

- mouldings of phenol-formaldehyde, with mineral N/A
fillers: 125 (225) °C

- mouldings of melamine-formaldehyde: N/A
100 (175) °C

- mouldings of urea-formaldehyde: 90 (175) °C N/A
- mouldings of polyester with glass fibre N/A
reinforcement: 135 °C
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- mouldings of pure mica and tightly sintered ceramic N/A
material when such products are used as
supplementary or reinforced insulation: 425 °C

- mouldings of other thermosetting materials and all | See clause 21 N/A
thermo-plastic material

All accessible surfaces except those of actuating 43.1°C P
members, handles, knobs, grips and the like: 85 °C

Accessible surfaces of handles, knobs, grips and the like used for carrying and
transporting the control:

- of metal: 55 °C N/A
- of porcelain or vitreous material: 65 °C N/A
- of moulded material, rubber or wood: 75 °C N/A

Accessible surfaces of actuating members, or of other handles, grips or the like
which are held for short periods only:

- of metal: 60 °C N/A
- of porcelain or vitreous material: 70 °C N/A
- of moulded material, rubber or wood: 85 °C 45.6°C P
Wood in general: 90 °C N/A
Supported painted plywood surface: 85 °C 43.3°C N/A
Current-carrying parts made of copper or brass: N/A
230 °C
Current-carrying parts made of steel: 400 °C N/A
Other current-carrying parts N/A
14.101 Controls classified under 6.7.101 to 6.7.103 inclusive (cooking appliance, self- N/A
cleaning, food handling)
14.101.1 Test of 17.16.101 may be conducted after the N/A

conditioning of 14.102 and 14.102.1, if temperature
of insulating parts exceeds the permitted (this is a
mean to comply with note 12):

14.102 An untested sample is conditioned for 1000h in an oven N/A
temperature; required [°C]; measured [°C]............. : N/A
control was not energized N/A
14.102.1 If the elevated temperature was localized, such or N/A

near a terminal, the 1000h conditioning is conducted
between T .« and T ,.+5% for normal conditions

- Contacts closed, non-cycling N/A
- Bi-metallic heaters energized with the N/A
corresponding current
15 MANUFACTURING DEVIATION AND DRIFT N/A
Adequate consistency of declared operating value N/A
15.1 etc. required for parts of controls providing Type 2
actions
15.1 Deviation and drift acc. to annex AA unless N/A

otherwise declared by manufacturer :
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15.2 Measurement of deviation and drift N/A

15.4 Addition: manufacturers deviation and drift may be N/A
expressed separately as tolerance value to the
declared operating value

15.5.3.101 | Setting by the user set at the maximum operating N/A
temperature; temperature [°C] .......ccccevervnirieennenn :
Otherwise declared; temperature [°C]........cccceeueene : N/A

15.5.3.102 | Portion of control (bi-metallic or similar) exposed to a N/A
controlled ambient temperature
Placed in a circulating oven (to determine the N/A
operating value)

15.5.3.103 | Bi-metallic and similar type of controls N/A
Temperature determined by a 0.25mm thermo- N/A
couple on an identical control not electrically
connected, adjacent to the control under test

15.5.3.104 | Fluid expansion control N/A
0.25mm (max) thermocouple attached to the N/A
sensing portion

15.5.3.105 | Fluid expansion or contraction type controls N/A
Sensing part (intended use ore as declared) placed N/A
in a circulating air oven or in a liquid bath

15.5.3.106 | Temperature of the oven rapidly increased or N/A
decreased to 10K below/ above expected operatlon
temperature; temperature [°C] ....cccceveevieieenennnen. :
Condition of equilibrium achieved N/A
Rate of temperature change reduced to max. N/A
0.5K/min or as declared; degree of change [K/min]:

15.5.3.107 | Operation sensed by a suitable device: N/A
Current max. 0.05A; current [A] ....cooeeeeveneneniennnn —
Voltage; voltage [V]....cooeerierienieiieiesieseeee e : —

15.5.3.108 | Operating values recorded, see attached sheet; N/A
SNEEL NO. .o :

15.5.3.109 | Single operation devices, satisfactory disconnection: N/A
Voltage, table 13.2 applies; voltage [V] .....cccceeveeene : N/A

15.5.4 & 5 | Not applicable N/A

15.5.6 Addition: alternatively: manufacturing deviation N/A
according to Annex AA:

16 ENVIRONMENTAL STRESS P
Not applicable to bimetallic single-operation devices N/A
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16.1 Control can withstand the level of stress likely to P
' occur in transportation and storage

16.2 Environmental stress of temperature

Entire control (not energized) maintained for 24h at a
temperature of (-10 £ 2) °C or as declared............ :

Entire control (not energized) maintained for 4h at a P
temperature of (60 + 5) °C or as declared. .............. :

Control capable of being actuated at room P
temperature to provide disconnection as declared
(without dismantling)

17. ENDURANCE N/A

( Not applicable to type 1 electronic thermostat, as the approved relay has been
tested with resistive and inductive load type)

17.2 Electrical conditions for the tests N/A
Type of circuit N/A
Rated voltage (V) ; test voltage (V) ...cccoveevieieenen. : N/A
Rated current (A) ; test current (A) .oocovveeveeneennen. : N/A
Rated frequency (Hz) ......ccoooiiiiinieeeeee, : N/A

17.3 Thermal conditions for the tests N/A
Accessible parts: tested at room temperature (°C) : N/A
Mounting surface temperature: TS pax (°C) ...eeueuneee : N/A
Remainder of switch head, temperature: T,,5(°C) .: N/A
If Tmin is less than 0°C; switch head maintained at N/A
Vi (BC) cnccooadl TSSO ... ST :

17.3.1 Whole control declared as sensing element and Tq N/A

less than 0°C, tests of 17.8 conducted at T, and
5% of cycles declared in Table 7.2, ltem 27

Operating Temperature, (°C) ....cccceeveevererererinennens : —

Number of CYClES......cccvviiecee e : —

17.4 Manual and mechanical conditions for the tests N/A
17.4.2 Slow speed test N/A
Accelerated speed test N/A
17.4.4 Controls with limited movement of the actuating member N/A
Dwell period at each reversal of direction (s).......... : N/A
Applied torque ( rotary controls ) (NmM).......cccceeeenee. : N/A
Applied force ( non-rotary controls ) (N)........cc....... : N/A
Controls with rotary actuation, movement not limited in either direction: N/A
- 3/4 of cycles clockwise (number of cycles)........... : N/A
- 1/4 of cycles anti-clockwise (number of cycles)....: N/A
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Controls with rotary actuation, designed for actuation N/A
in one direction only tested in designed direction

17.4.5 Additional lubrication not applied during tests N/A

17.5 Dielectric Strength Test P

17.6 Ageing test for controls of 1M or 2M action N/A
- sensing element maintained at activating quantity N/A
as determined in 14
- other parts maintained as specified in 17.3 N/A
- electrically loaded as specified in 17.2 for breaking N/A
conditions
- VORAGE (V) e e N/A
e 1 =10 A N : N/A
- duration (N): e : N/A

17.7 Over-voltage test of automatic action at accelerated rate N/A

17.7.1 Electrical conditions: specified in 17.2 N/A

17.7.2 Thermal conditions: specified in 17.3 N/A

17.7.3 Method and rate of operation N/A
Control Type 1 action N/A
Method of operation..........c.cocevereneneriesereeeeene : N/A
Rate of operation ...........cccvvieieienennieeeeee : N/A
Control Type 2 action: N/A
Method of operation..........c.ccoeeeereneneeseseneeeeens : N/A
Rate of operation ..........cccvverienenineeieeeeeee : N/A
Type 2 controls are tested at the most unfavourable N/A
operating value declared in Table 1, Item 48
Type 2 sensing action: overshoot at each operation N/A

17.7.4 .
between values stated in 7.2

1776 Number of automatic cycles: the smaller of 1/10 of N/A

o number declared in 7.2, or 200; (number of cycles)..:
Actuating members placed in the most unfavourable N/A

17.7.7 » :
position during test

17.8 Test of automatic action at accelerated rate N/A
Temperature required in 17.3 applied for the last N/A
50% of each test

17.8.1 Electrical conditions: specified in 17.2 N/A

17.8.2 Thermal conditions: specified in 17.3 N/A

17.8.3 Method and rate of operation: specified in 17.7.3 N/A

17.8.4 Number of automatic cycles: N/A
- number declared in 7.2 ..o : N/A
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-number of cycles iIN 17.8 ..o : N/A
For slow-make, slow-break automatic actions, N/A

17.8.4.1 number of automatic cycles: (75% of cycles in
Clause 17.8.4) ..o :

17.8.4.101 |Independently mounted and in-line cord controls, N/A

number of automatic cycles as indicated in CC.1
(For Canada, USA see CC.2); number of cycles:

Higher number declared; number .........cccccoeeinenel —

Test voltage (VR)(V) .eeoeereereeieeeeeeeeeeeeeeen —

Test current making (A, COS®, MS).....cceecvereereereenne : —

Test current breaking(A, COS®, MS) ....covcvereerveeeenne g —

Number of CYCIES (NO) ....veriieeieiie e g —

17.9 Test of automatic action at slow rate N/A
17.9.1 Number of automatic cycles: 25% remainder (17.8.4) N/A
17.9.2 Electrical conditions: specified in 17.2 N/A
Thermal conditions: specified in 17.3 N/A
17.9.3 Method of operation and monitoring N/A
- imposing change of value of activating quantity on N/A

sensing element (rate of change of activating
quantity as declared in 7.2)

- by the prime mover N/A
Sensing controls: overshoot between values of 7.2 N/A
Controls of which only the make or break is slow N/A
17.9.4 automatic action: rest of actions accelerated by
e agreement between testing authority and
manufacturer
1710 Overvoltage (overload) test of manual action at N/A
' accelerated speed
17.10.1 Electrical conditions: specified in 17.2 N/A
17.10.2 Thermal conditions: specified in 17.3 N/A
Method of operation: specified in 17.4 for N/A
17.10.3
accelerated speed
Number of cycles: the smaller of 1/10 of number N/A
declared or 100 (S€€ 7.2) ...cccvevveireeeeeeeee e :
Sensing elements maintained at suitable values of N/A
activating quantity or prime movers positioned that
actuation causes operation
17.11 Test of manual action at slow speed N/A
17.11.1 Electrical conditions: specified in 17.2 N/A
17.11.2 Thermal conditions: specified in 17.3 N/A
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17.11.3 Method of operation: specified in 17.4 for slow speed N/A
Number of cycles: 1/10 of declared number or 100 N/A
17.11.4
(SEE 7.2) e e :
Actuating causes operation N/A
17.12 Test of manual action at high speed (applied only to actions which have more than N/A
' one pole and where polarity reversal occurs during the action)
- NUMDEr Of POIES....cccveiiiiiee e : N/A
- polarity reversal occurs during action N/A
17.12.1 Electrical conditions: specified in 17.2 N/A
17.12.2 Thermal conditions: specified in 17.3 N/A
17.12.3 Method of operation: specified in 17.4 for high speed N/A
17.12.4 Number of cycles: 100..........cooereerienieiieeeeeenn : N/A
Sensing elements maintained at suitable value of N/A
activating quantity
Prime movers so positioned to ensure actuating N/A
causes appropriate operation
1713 Test of manual action at accelerated speed N/A
17.13.1 Electrical conditions: specified in 17.2 N/A
17.13.2 Thermal conditions: specified in 17.3 N/A
Method of operation: specified in 17.4 for N/A
17.13.3
accelerated speed
Number of cycles: number declared in 7.2, item 26 N/A
17.13.4 less number made during tests of 17.10, 17.11 and
17.12; total NUMbBET......coiiiieie e :
17.14 Evaluation of compliance N/A
Actions function in the intended and declared manner: N/A
- automatically N/A
- manually N/A
The following requirements are still met: N/A
- Cl. 14, heating: terminals for external conductors N/A
MEASUIEd (°C) .t :
- Cl. 14, heating: other terminals: measured (°C) ...: N/A
- Cl. 14, heating: current-carrying parts: measured N/A
(PC) ettt e :
- Cl. 14, heating: supporting surfaces: measured (°C) N/A
- Cl. 8, protection against electric shock N/A
- 17.5, electric strength (without previous humidity N/A

treatment, test voltage 75% of values 13.2)

- Cl. 20, distances and clearances N/A
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- for tests 17.5 and 20, if special samples were N/A
submitted for Cl. 13: tested at appropriate condition
to ensure contacts are open
- requirements of Cl. 15 for type 2 actions still met N/A
- manual actions: declared circuit disconnection can N/A
be obtained
No evidence that any transient fault has occurred between live parts and: N/A
- earthed metal parts N/A
- accessible metal parts N/A
- actuating members N/A

17.15 Single operation devices N/A

17.15.1 Bi-metallic single operation devices subjected to N/A

additional tests

171511 6 samples (after appropriate test clause 15): N/A
maintained 7h at —35°C or 0°C (as declared in table
7.2, requirement 103)

No reset, test acc. to 15.5.3.109 N/A
17.15.1.2 6 untested Bi-metallic SOD's conditioned 720h at the lower temp. of either: N/A
90 % of the declared operating value +1 K, or N/A
(7 £ 1) K below the declared operating value. N/A
17.15.1.2.1 | Devices do not operate (detected acc. 15.5.3.107): N/A
17.15.1.2.2 | The appropriate tests of cl. 15 repeated on the six N/A
samples subjected to conditioning of 17.15.1.2, and
The temperature measured is within the declared N/A
deviation limits (results see attached sheet no.)..... :
17.151.3 For bi-metallic SOD's N/A
- with a declared reset temperature of -35 °C N/A
6 untested samples subjected to an over-voltage test N/A

for one cycle under the electrical conditions of table
17.2-1 or table 17.2-2, as appropriate

Overload test in Canada, China, and the USA N/A

17.15.1.3.1 | For bi-metallic SOD's with a declared reset N/A
temperature of 0 °C

1 sample subjected to an over-voltage test of 50 N/A
cycles under the electrical conditions of table 17.2-1
or table 17.2-2, as appropriate; voltage [V]; current

[A]; cos B, number of executed cycles ..................... :

overload test in Canada, China, and the USA ; N/A
voltage [V]; current [A]; cos ¢, number of executed
CYCIBS e :

17.15.2 Non-bimetallic SODs N/A
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17.15.2.1 Automatic temperature sensing functions other than N/A
the non-bitallic portion of the control comply with
7.16.101, 17.16.103 and 17.16.104, respectively

17.15.2.2 Six samples conditions to either 750 h or the N/A
specified number of cycles divided by 4................... :
Temperature declared in Table 7.2, °C.................... : N/A
SOD did not operate during aging period N/A
15.2.3 Test of Clause 15 conducted on six untested N/A
samples and six samples subjected to conditioning
of 17.15.2.2
Temperatures within declared deviation limits, °C....: N/A
Electrical conditions, VRmax @Nd [Rmax «eeeeeveeeeenveneennns : N/A
Sensing element held at declared reset temperature, N/A
SOD held at temperature declared in Table 7.2, °C :
Test continued 7h without resetting N/A
All samples subjected to tests of Clause 13 at N/A
temperature limits declared in Table 7.2, req 36.
17.16 Tests for particular purpose controls, additional sub-clauses N/A
17.16.101 Thermostats N/A
17.1 to 17.5 applicable N/A
17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or +5% of the original
activating quantity ..o :

17.7 and 17.8 are applicable N/A
17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 applicable to thermostats with manual N/A
action and means for setting by the user.

17.14 is applicable N/A
17.15 is not applicable N/A

17.16.102 | For Canada and USA: independently mounted room thermostats for direct control of N/A
an electric space-heating equipment with resistance load

17.16.102.1 | Over-current test for 50cycles, 6 cycles/min sample N/A
1and?2
Operating values acc. tab. 17.2-2 IEC 60730-1........ : N/A
17.16.102.2 | Endurance test for 6000cycles, 1 cycle/min sample 1 N/A
and 2
Operating values 110% x In, 110% x Un N/A

ON-time 50%+20
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17.16.102.3 | Endurance test for additional 30000cycles, N/A
1 cycle/min sample 1
Operating values In, Un, ON-time 50%+20 ............. : N/A
17.16.103 | Temperature limiters N/A
17.1 to 17.5 is applicable: N/A
17.6 is applicable to actions type 1.M or 2.M, value N/A

“X*: the greater of 5K = 1K or +5% of the original
activating quantity ..ol

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, requirement

37.

17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 not applicable to normal reset manual N/A

action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104 | Thermal cut-outs: N/A

17.1 to 17.5 applicable N/A

17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or 5% of the original
activating quantity

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, req. 37

17.9 applicable to slow make and break automatic N/A
action, for manual reset: conditions specified for 17.7
and 17.8 being used

17.9.3.1 not applicable N/A

17.10 to 17.13 not applicable to normal reset manual N/A
action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104.1 | For voltage maintained thermal cut-outs, the test of N/A

17.16.108 is applicable
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17.16.105 |USA and Canada: controls with two or more electrical ratings N/A
Rating 1: type of load; voltage; current cycles (not N/A
less than 25% of declared cycles)
Rating 2: type of load; voltage; current N/A
cycles (not less than 25% of declared cycles)

17.16.106 Evaluation of materials N/A
Tests are conducted as indicated in 14.101.1 N/A
-Test of 17.7: 50 operations N/A
-Test of 17.8: 1000 operations N/A
-Conducted at ambient temperature of 20°C + 5°C N/A
After the test, control complies with clause 17.5 N/A

17.16.107 | Over-temperature test of sensing element N/A
Controls declared under req. 105 of table 7.2, the N/A

sensing element portion of a previously untested
sample is exposed to 250 thermal cycles

Ambient temperature; temperature [°C]........cccceenn N/A
Rate of temperature change; rate [K/min]................ : N/A
Temperature extremes are maintained for 30min....: N/A
After the test control complies with clause 17.14 N/A
17.16.108 | Voltage maintained thermal cut-out: N/A
These requirements apply to a voltage maintained thermal cut-out
- in the operated condition with the voltage across it N/A
6 untested voltage maintained thermal cut-outs are N/A

conditioned for 7 h at a temperature of —20 °C (or
lower, if declared); temperature [°C] .....cccccevereenene. :

Operation of the voltage maintained thermal cut-outs N/A
detected as indicated in 15.5.3.107.
During and at the conclusion of the conditioning, N/A
none operated.
17.101 thermal cycling test for temperature sensing controls type 2.P actions, tests N/A
17.101.1 After the tests according to clause 17.6 and the N/A

evaluation after 17.14 the control subjected to a
thermal cycling test 50,000 cycles

Temperature between 50% and 90% in 17.4 N/A
recorded cut-off temperature; temperature [°C]....... :

Switch-head is held at ambient temperature N/A
Manufacturers declaration N/A
Test procedures as declared in tab. 7.2 req. 112 N/A
17.101.2 Two bath method N/A
Baths filled with synthetic oil, water or air.................: N/A
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-first bath, 90% of switch-off temperature (measured N/A
acc. to clause 17.4); temperature [°C] ......cccecvnne :

-second bath 50% of switch-off temperature N/A
(measured acc. to clause 17.4); temperature [°C].:

-sensing element alternatively immersion of at least N/A
5 x time-constant, number of cycles: 50°000; time-
CONSTANT [S]..e e :

17.101.3 Thermal cycling method N/A
Water cooled bath containing synthetic oil N/A
Cylindrical aluminium box immersed in the bath, N/A
containing the two temperature sensing elements
Cylindrical aluminium box is heated by resistive wire N/A
Temperature is controlled by a second identical N/A
sample
-if not otherwise declared (req. 37 acc. to table 7.2), N/A
degree of temperature change is 35 £ 10K/min ...... :
Number of temperature cycles: 50,000 N/A
17.101.4 After this test the control is subjected additional 20 N/A
temperature CYCIesS ........cooieiiiinienieeeeeee
Temperature is risen to 1.1 x switch-off temperature N/A
temperature [°C .....ooov e 2
Manual reset means did not reset, other conditions N/A
acc. to clause 17.101.2
17.101.5 After the test, switch head is lubricated thoroughly N/A
Measuring of operating temperature acc. to clause N/A
15; temperature [°Cl .....ooiviieieeeee e
Control complies with the declared deviation and drift N/A
18 MECHANICAL STRENGTH P
18.1.1 Control constructed to withstand mechanical stress
18.1.2 Actuating members of class | and class Il controls or for class | and class Il P
o equipment:
- adequate mechanical strength, or P
- protection against electric shock is maintained if N/A
actuating member is broken
For integrated and incorporated controls impact N/A
18.1.3 resistance (18.2) to be tested by the equipment
standard
18.1.4 Tests of 18.2 to 18.8 carried out sequentially on one sample:
iTG500, SALITG1, iTG310,
- tested sample: type reference........cccocovecveveeennne : | SALI3G1, iTG310(WB),
iTG310(WB2)
- tested sample: identification No. ..........ccccoeeeeeeee : | #3 P
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18.1.5 Compliance (after the tests of Cl. 18)
- no damage to impair compliance with this standard,
in particular
- Cl. 8, protection against electric shock P
- Cl. 13, electric strength and insulation resistance P
- Cl. 20, creepage distance and clearances P
- insulating linings, etc. have not worked loose P
- detachable parts: removal and replacing still P
possible
- actuating to provide full- or micro-disconnection still P
possible
- supplementary or reinforced insulation tested to P
clause 13
In USA and Canada, mechanical strength N/A
18.1.6 ; .
requirements for threaded entries.
18.2 Impact resistance
1821 - In-line cord controls, free-standing and independently
18.2.6 mounted controls: test by means of impact test 0.5Nm
o apparatus IEC 60068-2-75
18.4 Alternate compliance - Impact resistance (see tab 18.4.1DV or 18.4.2DV) N/A
Enclosure material..........cccooeeieiieniiineeeeeeeee : N/A
- with supporting frame (yes / N0)......c.cceccvvvreriennne : N/A
- maximum with, maximum length ............ccccoee : N/A
- thickness required; measured..........cccccevcereenennne : N/A
18.5 Free standing controls N/A
Additional tests of 18.5.2 and 18.5.3 required N/A
18.5.1 .
(test apparatus Fig. 4)
Input terminals: 2 m of flexible, lightest cord (used in N/A
18.5.2
10.1.4); cord; cross-sectional area (mm2)............... :
Output terminals: 2 m of flexible, lightest cord (if N/A
intended); cord; cross-sectional area (mm2)........... :
Pull and fall test (3 times) N/A
- pull (N), increasing value, applied on the cord N/A
(TabI© 9) e :
- sample falls onto the base, height 0.500 m (Fig. 4) N/A
18.6 In-line cord controls N/A
18.6.1 Additional test in a tumbling barrel required (Fig. 5) N/A
18.6.2 Cords N/A
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- attachment method X: flexible cord(s), N/A
smallest cross-section (CI. 10.1.4) (mm?2), length
APPIOX. 5O MM .ot :

- attachment M, Y or Z: cord(s) as declared or N/A
supplied, length 50 mm; cord; cross-sectional area
(IMIM2) e :

18.6.3 Tumbling barrel N/A
- mass of sample (g) ; number of falls ................... : N/A

18.6.4 If mass > 200 g: sample tested to clause 18.5 N/A

18.6.6 Connection of flexible cord(s) after test N/A

18.7 Pull-cord actuated controls N/A

18.7.2 Control mounted as declared: forces applied to the pull-cord, each 1 min N/A

18.7.3 - rated cUrrent (A) ..o : N/A
- force in normal direction (N)........ccccoeeieiiiiieieenne : N/A
- force in most unfavourable direction (N) .............. : N/A

18.7.4 No damage to the control after the tests, compliant N/A

o to clauses 8, 13 and 20

18.8 Foot-actuated controls N/A
Control subjected to a force (increased from 250 N N/A

18.8.2 to 750 N and maintained for 1 min) by steel pressure
RIAte™ oo . W TSCIIITT N U | L | :

Force applied three times to control (fitted with N/A

18.8.3 cords) placed in different, most unfavourable
positions

18.8.4 No damage to the control after the tests, compliant N/A

o to clauses 8, 13 and 20

18.9 Actuating member and actuating means P

18.9.1 Controls supplied (or intended to be fitted) with actuating members, tests: P
- axial pull force (N) .eeecveeieeeeeee e : P
- axial push force of 30 N applied for (min) ............ : P

18.9.2 Controls submitted without actuating member: pull N/A

e and push of 30 N applied to the actuating means
During and after the tests, control showed no P

18.9.3 )
damaged nor movement of the actuating members.

18.101 Push- and turn or pull and turn actuation N/A

18.101.1 Controls with actions classified as type 1.X or 2.X or N/A
type 1.Z or 2.Z subjected to the tests of 18.101.2 and
18.101.3

18.101.2 The axial force to push or pull the actuating member N/A
notlessthan 10 N.....cooo i :

Axial push or pull force of 140N did not affect N/A
compliance with clause 18.1.5
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Control intended to use with special knob withstood N/A
without damage or effect on control function a torque
of 4ANm
Alternatively, if the means preventing rotation of the N/A

shaft is defeated when a torque of at least 2 Nm is
applied, the effect was such that either the means
wasn't damaged but overridden to close the
contacts, in which case subsequent actuation at a
torque less than 2Nm require both push- and turn or
pull and turn to operate the contacts, or

No operation of the contacts occurred nor could be N/A
made to occur

The torque required to reset the control to the initial N/A
contact condition, if necessary after the application of
the push or pull, was not greater than 0,5 Nm

A torque of 6 Nm applied to the setting means. Any N/A
breakage or damage to the means preventing
rotation of the shaft didn’t result in failure to comply
with the requirements of Clauses 8, 13 and 20

For controls intended for use with a knob having a N/A
grip diameter or length greater than 50 mm, the
values of torque are increased proportionally

18.101.3 Controls with Type 1.X or 2.X or Type 1.Zor 2.Z N/A
actions are actuated for the declared number of
manual actions

After the test, control comply with requirements of N/A
clause 18.101.1
For the case in which the means preventing rotation N/A

is not damaged but is overridden to operate the
contacts, the first 1/16th of the declared manual
cycles performed without first pushing or pulling the
actuating member

18.102 Parts containing liquid metal N/A

18.102.1 Controls containing liquid metal withstood for 1min N/A
without leakage or rupture a hydraulic pressure equal
to five times the maximum internal pressure
achieved during operation

18.102.1.1 | The method of test and the number of samples was N/A
be agreed between manufacturer and the testlng
AUENOTILY <o :

18.102.1.2 | After the test of 18.102.1, the hydraulic pressure was N/A
increased until rupture occurs

The rupture occurred at the bellows or diaphragm or N/A
other part, that is within the switch head or control
enclosure

18.102.2 The control did not leak or rupture when heated to N/A
1.2 times the maximum temperature of the sensing
element
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18.102.3 When the bellows or diaphragm of a separate N/A
sample is deliberately punctured with a sharp,
pointed metal rod, liquid metal was contained in the
switch head or control enclosure

19 THREADED PARTS AND CONNECTIONS P
19.1 Threaded parts to be moved during mounting or servicing
Threaded parts: easily replaceable if completely P
19.1.2 removed; excluded: constructions restricting
complete removal
19.1.3 Thread: P
- metric ISO thread or thread of equivalent P
effectiveness
- for other than ISO, BA, Sl or Unified thread: torque N/A
values increased by 20%
19.14 Screw generating a thread N/A
- thread forming (swaging) type screws N/A
- thread cutting type screw not used N/A
1915 Space threaded type screws: provided with means to N/A
o prevent loosening
Threaded parts of non-metallic material are not used P
19.1.6 if replacement by a dimensionally similar metal
screw could impair compliance with Cl. 13 or 20:
19.1.7 Threaded parts: not of soft material
Screws operating in a non-metallic thread: correct
19.1.8 ; : L
introduction of the screw into its counterpart ensured
19.1.9 In-line cord controls, threaded parts transmitting contact pressure: N/A
- diameter < 3 mm: threaded part of metal N/A
- diameter = 3 mm: non-metallic allowed, but not N/A
used for electrical connection
19.1.11 Threaded parts tightened and loosened
- one of threaded parts non-metallic material:
10 times
- both parts of metallic material: 5 times N/A
Screws in thread of non-metallic material: completely P
19.1.12 ; .
removed and reinserted each time
Terminal screws and nuts: conductor fitted in the P
terminal (used in 10.1.4 or 10.2.10); cross-sectional
Area (MM2) ..t :
19.1.14 Conductor moved each time the threaded part is P
e loosened
- no damage impairing the further use of the P

threaded part
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- no breakage of screws

- no damage to the slot head or washers

19.1.15 Torque test

19.2 Current-carrying connections

|| V| V|

- Not disturbed by mounting or servicing capable of

19.2.1 withstanding the stresses in normal use.

- subjected to torsion in normal use locked against P

19.2.2
movement

- movement is limited

19.2.3 Contact pressure

- not transmitted through non-metallic material, or

- sufficient resilience in the metallic part N/A

Non-metallic material: suitability considered with N/A
respect to stability of dimension within temperatures
applicable to the control; max. temperature (°C) ...:

19.24 Space threaded screws N/A

- screws clamp current-carrying parts directly in N/A
contact with each other

- provided with means of locking N/A

- used to provide earthing continuity; at least two N/A

19.2.4.1 screws used for each connection

Thread cutting screws: screws produce a full-form N/A

19.25 standard machine screw thread

Thread cutting screws used to provide earthing N/A
19.2.5.1 continuity; at least two screws used for each
connection

Current-carrying connection whose parts rely on P
19.2.6 pressure for correct function: resistant to corrosion
(not inferior to that of brass)

If not plated, e.g. bimetallic blades: parts are N/A
clamped into contact with parts resistant to corrosion

20 CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH P
INSULATION

PCB: N/A
coating conforming requirement of IEC 60664-3

PCB: coating meets requirements of Clause 20.3 P

PCB: No creepage and clearance applies to N/A
conductor under coating (see Annex Q)

20.1 Clearances

Basic Insulation - Case A applies except as SELV for adaptor

20.1.1 permitted in Cl. 20.1.7
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20.1.2 Operational Insulation - Case A applies except as P
Y permitted in Cl. 20.1.7 or
For electronic controls Cl. H27.1.3 met P
20.1.3 Methods of measurement: Annex B and Fig. 17 P
20.1.3.1 Controls with equipment inlet and/or socket-outlet N/A
T with connector / plug inserted and without
Controls with terminals for external conductors: N/A
20.1.3.2 without conductors and with conductors of largest
cross-sectional area (mm?2) (10.1.4) .....cccccveiernne :
Controls with terminals for internal conductors: N/A
20.1.3.3 without conductors and with conductors for minimum
cross-sectional area (mm?2) (10.2.1)...ccccvevveievrenne. :
Distances through slots or openings of insulating P
20.1.4 material measured to metal foil in contact with the
surface, foil pushed into corners with test finger
Standard test finger applied to apertures as specified P
20.15 in 8.1: distances between live parts and metal foil not
reduced below required values
20.1.6 Force (standard test finger) to be applied in an endeavour to reduce distances:
- 2 N force applied by standard test finger to any
20.1.6.1 point on bare live parts accessible before control i |s
00100 1 (=T :
- 30 N force applied by standard test finger to P
accessible surfaces after control mounted ............. :
20.1.7 For basic and operational insulation, smaller distances permitted but no less than N/A
o values specified in Case B of table 22, provided that:
- control meets the impulse test, Cl. 20.1.12 N/A
- all parts are rigid and secure N/A
- no likelihood of the distance being reduced N/A
Impulse voltage applied across clearance of N/A
operational insulation
20.1.7.1 For micro-disconnection and interruption: N/A
- clearance distance not specified N/A
- other parts- not less than contact separation N/A
Full disconnection - case A applies to parts N/A
20.1.7.2 o .
separated by switching element incl. contacts
Clearances of supplementary insulation: not less N/A
20.1.8 S ;
than basic insulation, case A
Clearances of reinforced insulation: next higher step N/A
20.1.9 .
for rated impulse voltage used
Clearances of operational and basic insulation in N/A
20.1.10 controls supplied from a double insulated
transformer
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Clearances in controls supplied from a transformer N/A
without separate windings

ELV circuits derived from supply using protective N/A
50111 impedance, clearance of operational insulation
Y determined from table 21 and based on max.
working voltage in the ELV circuit

Impulse voltage test, Cl. 4.1.1.2.1 of IEC 60664-1 N/A

20.1.12 applied between live parts and metal (V)................ :

If the secondary winding of a transformer is earthed, N/A
(or an earthed screen between windings) clearances
20.1.13 on the sec. side: basic insulation > limits in Table 22
but using the next lower step for rated impulse
voltage

For circuits supplied with a voltage lower than rated N/A
voltage, clearances of functional insulation are based
on the working voltage

20.2 Creepage distances

20.2.1 Creepage distances for basic insulation, per table 23 and based on material group
o and pollution degree:

- measurements SELYV for adaptor

- 2 N force applied by standard test finger to bare
CONAUCTONS ...ttt :

- 30 N force applied to accessible surfaces applled P
by standard test finger ... ;

50.2.2 Creepage distance for operational insulation, per table 24 and based on material P
o group and pollution degree

- measurements

- 2 N force applied by standard test finger to bare
conductors :

- 30 N force applied to accessible surfaces applied P
by standard test finger :

20.2.3 Supplementary insulation: not less than basic N/A

20.2.4 Reinforced insulation: double the value of basic N/A

20.3 Solid Insulation N/A

Solid insulation is capable of durably withstanding N/A
electrical and mechanical stresses as well as
possible thermal and environmental influences

20.3.2 For working voltages < 300V, supplementary and reinforced insulation between N/A
- metal parts

- minimum 0.7mm thick; measured (mm)............... : N/A

50.3.2 1 Insulation is applied in thin sheet form, other than N/A
T mica or similar scaly material
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- the supplementary insulation consists of at least N/A
two layers and each layer complies with CI. 13.2 for
supplementary insulation
- the reinforced insulation consists of at least three N/A
layers and any two layers complies with CI. 13.2 for
reinforced insulation
The supplementary insulation or reinforced insulation is inaccessible and meets one N/A

20.3.2.2 -
of the following:

- max. temperature measured per Cl. 27 and H.27 N/A
does not exceed permissible values in Table 13

- conditioned insulation complies with CI. 13.2 at the N/A
oven and room temperatures

For optocouplers, the conditioning procedure has to N/A
be carried out at a temperature of 25 K in excess of

the max. temperature measured on the optocoupler

during the tests of Clauses 14, 27 and H.27............ :

The optocoupler is operated under the most N/A
unfavourable conditions which occur during these

tests

21 FIRE HAZARD TESTING P
For Canada and USA see Annex D N/A

211 No requirements exist for small parts as defined in IEC 60695-2-11, Sub-clause 3.1 P

21.2 Integrated, incorporated and in-line cord controls N/A

21.21 Accessible parts (control correctly mounted) P
- ball-pressure test 1 (G.5.1) conducted at Enclosure: 75°C P
temperature (°C) ....ceeveeiieeeeeeeee e :
diameter of the impression < 2.0mm (mm)............. :10.55mm P
- glow-wire test (G2.) at 550°C N/A

2122 Parts retaining current-carrying parts in position (other than electrical connections): N/A
- BaII-pressurtj test 2 (G.5.2) conducted at  |PcB: 100°C N/A
temperature (°C).....cooererereeeee e :

- diameter of the impression <2.0mm (mm) ......... : 10.16mm N/A
- glow-wire test (G2.) at 550°C N/A
o193 Parts maintaining or retaining electrical connections in position: N/A
o according to Annexes F and G
Glow-wire temperature levels according to IEC 60695-2-11 N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm)............. : N/A
- glow-wire test (G2.) at 650°C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm) ............ : N/A
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- glow-wire test (G2.) at 750 °C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm) ............ : N/A
- glow-wire test (G2.) at 850°C N/A
Clause 21.2.3 not applied to parts retaining in N/A

position current-carrying parts in low-power circuits
as described in H.27.1.1.1

21.24 Other parts (except small parts unlikely to be ignited): N/A
- glow-wire test (G2.) at 550°C N/A
21.2.7 Resistance to tracking N/A
Test procedure see Annex G, Clause G4; applied N/A
voltage corresponding to the PTI value declared SELV
Table 1, item 30
Controls designed for operation at ELV levels are not N/A
subjected to a tracking test
21.3 Independently-mounted controls P
21.31 Preconditioning P
Controls without T rating N/A
- circuit of switching part and driving mechanism not N/A
connected, detachable parts (covers) removed
- temperature (°C): (80 £ 2)°C, 1x24 h.................... : N/A
Controls with T rating up to 85°C: P
- Switching circuit and driving mech.- not connected, P
without covers: temp. (°C): (80 £ 2)°C, 1x24 h ....... :
- switching circuit and driving mech. Connected, with P
covers: temperature (°C): (Thax12) K, 6x24 h ........ :
Controls with T rating higher than 85°C N/A
- switching circuit and driving mech. Connected, W|th N/A

covers: temp. (°C): (Tmax £2) K, 6x24 h................... :

214 Controls with mercury-tube switch, subjected to short-circuit test N/A

- working voltage, ac/dC.........ccccveieeieeiieiieeieeee : —

- maximum power rating (VA) ....ccoeieeieeieeieeee :

- short-circuit current (A)......occeeeveieeieee e :

- fuse rating (A) .eeeceeeeeeee e :

- no ignition of cotton placed around openings N/A

- no emission of flame or molten metal ( except N/A
mercury from the enclosure housing the switch)

- wiring not damaged except tube leads N/A
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22 RESISTANCE TO CORROSION N/A
2211 Ferrous parts protected against corrosion N/A
Test not required on temperature sensing elements N/A
22.1.2 and other component parts adversely affected by
protective treatment
2214 Control or parts stored in a humidity cabinet for 14 days N/A
- temperature (°C): (40£2)°C...ccoieierieererieneeeeene : N/A
- relative humidity (%): 93-97% ..ccovevieiiieeeeee : N/A
22.1.5 Control or parts dried in a heating cabinet: for 10 min N/A
- Temperature (°C): (100 £5)°C ......ccceiiieriieiieenne : N/A
After parts have been dried: no evidence of corrosion N/A
on surfaces.
23 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - EMISSION -
231 Free standing and independently mounted controls which cycle under normal -
operation evaluated:
- to CISPR 14-1 with modifications and/or CISPR 22, | Refer to EMC test report : -
class B or 68.5.52.13.0131.04
- to clauses 23.1.1 and 23.1.2 N/A
- to show minimum time between contact operations N/A
during normal operation < 10 minutes
23.1.1 Electrical and thermal conditions for EMC test as specified in 17.2 and 17.3 N/A
- for sensing controls: rate of change is oy and B4 N/A
- For non-sensing controls: operated at the lowest N/A
contact operating speed.
- inductive loads — pf 0.6; resistive loads — pf 1 N/A
23.1.2 Control operated for 5 cycles N/A
- duration of radio interference; < 20ms.................. : N/A
Controls for ISM (Industrial, Scientific and Medical) N/A
equipment, free-standing, independently mounted,
23.2 - .
and in-line cord controls for ISM equipment comply
with the requirements of CISPR 11
23.101 Thermostats constructed so they do not generate N/A
radio interference for a time period exceeding 20 ms
23.101.1 Three untested sample subjected to the test N/A
Thermal and electrical conditions acc. to 17.2 and N/A
17.3, except
Test conducted at the lowest declared voltage and N/A
lowest declared current (table 7.2, requirement 108)
The rate of temperature change are a1 and 31 N/A
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If not declared; N/A
1 K/15 min for sensing elements in gases
1 K/min for sensing elements in other media......... :

For controls declared for use with inductive loads, N/A
the power factor is 0.2
For controls declared for use with purely resistive N/A
loads, the power factor is 1.0

23.101.2 Test procedure N/A
Five cycles of operation with the contacts opening N/A

and five cycles of operation with contacts closing

The duration of radio interference is measured by an N/A
oscilloscope connected to the control so as to
measure the voltage drop across the contacts

24 COMPONENTS P
Transformers intended to supply power to a safety extra-low voltage circuit N/A
241 3
(SELV):
- complies with relevant requirements of N/A
IEC 61558-2-6
Capacitors for radio interference suppression: P
comply with requirements of IEC 60384-14
Fuses: comply with requirements of IEC 60127 or N/A
IEC 60269
Safety isolating transformer supplies external N/A
2411 ; — N
isolated limited secondary circuits.
Output test conducted with the primary energized at N/A
upper limit of rated voltage
Secondary output voltage (V), power (VA) and N/A
CUMTENT (A) et :
Components other than those of 24.1: checked P
24.2 when carrying out the tests of this standard or/and
complies with appropriate safety standard
243 Annex U is not applicable to relays used as P
' components in a control.
25 NORMAL OPERATION P
Meets requirements per annex H..........cccccooeeeeenne. : | See annex H P
26 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - IMMUNITY N/A
Meets requirements per Cl. H26 .........ccccoevereeenne. ;| See clause H.26 N/A
27 ABNORMAL OPERATION N/A
27.2 Burnout test (for controls incorporating electro-magnets) N/A
27.21 Control mechanism blocked in position when control is de-energized: N/A
- energized at rated frequency and rated voltage N/A
(17.2.2,17.2.3and 17.2.3.2)
- duration: 7 h or until burnout ... : N/A
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27.2.2 Compliance for burnout test N/A
- no emission of flame or molten metal after test N/A
- no evidence of damage impairing compliance with N/A
this standard
- no evidence of dielectric breakdown (Clause 13.2) N/A
27.2.3 Blocked mechanical output test (abnormal temperature test) N/A
During blocked output test: temperatures did not N/A
exceed indicated limits in Table 26
Test not required on controls, if no protective device N/A
cycles and temperatures within limits of 14.1
Test carried out at room-temperature and rated N/A
voltage (V) for 24h ..o :
The average temperature was within the limits during N/A
27232 both the second and the twenty-fourth hours of the
test.
During the test, power was continually supplied to the N/A
27.2.3.3
motor
Immediately upon completion of the test, the motor N/A
27234 was capable of withstanding the electric strength test
(Clause 13)
573 Over-voltage and under-voltage test (for controls N/A
' incorporating electro-magnets)
28 GUIDANCE ON THE USE OF ELECTRONIC DISCONNECTION N/A
Meets requirement of Annex H ... 3 N/A
A ANNEX A — INDELIBILITY OF MARKING P
A1 Classification of markings P
A1 Markings, which are not mandatory N/A
A2 Markings which are mandatory but not accessible to P
o the final user
A13 Markings which are mandatory and accessible to the P
n final user
Al4 Permanence of marking test P
- solvents: neutral liquid detergent P
- solvents: petroleum spirit P
- solvents: water P
A2 Test of indelibility of markings classified in A1.2 P
Drops of detergent standing on the marked surface P
A2.1
duration (h): 4 h e :
Drops removed by fine spray of warm water 40°C P
(40 £ 5°C) or by lightly wiping ........c.ccocerenererieennens :
A2.2 Allowed to dry completely at (25 £ 5)°C.........cccc...... . |25°C P
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A23 Rubbed in the apparatus ( Fig. 8 ) with dry lint, 155 P
' weight 250 g, duration (s): 15 s
AD 4 Rubbed in the apparatus ( Fig. 8) with water-soaked 155 P
' lint, weight 250 g, duration (s): 15 s
A2.6 Marking after these tests still legible P
A3. Test of indelibility of markings classified A1.3 N/A
A3.1 Rubbed in the apparatus ( Fig. 8) with dry lint, weight N/A
: 750 g, duration (s): 15 s
A3.2 Rubbed in the apparatus ( Fig. 8) with water-soaked N/A
' lint, weight 750 g, duration (s): 15 s
Drops of detergent standing on the marked surface N/A
A3.3
duration (h): 4 h oo :
Then removed by fine spray of warm water N/A
(40 £5 °C) or by lightly wiping .......ccceoerereieeeenne :
After sample was dried, marking rubbed (apparatus N/A
A3.4 Fig. 8) with detergent soaked lint, weight 750 g,
duration (s): 15 s
A35 Marking rubbed in apparatus with petroleum spirit N/A
' soaked lint, weight 750 g, duration (s): 15 s
A3.7 Marking after these tests still legible P
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST FOR USA AND N/A
CANADA
Part 1 is applicable N/A
D ANNEX D — HEAT, FIRE AND TRACKING N/A
Canada and USA national difference N/A
G ANNEX G — HEAT AND FIRE RESISTANCES TESTS N/A
G.2 Glow-wire test: Performed in accordance with IEC 60695-2-1 with amendments N/A
G.4 Proof tracking test: Performed in accordance with IEC 60112 with amendments N/A
G.5 Ball pressure test P
G.5.1 Ball-pressure test 1 P
e (tests not to be made on parts of ceramic material and glass)
Temperature during ball pressure, the higher of: P
- (20 £ 2) K (or (15 £ 2) K if control for appliances N/A
within IEC 355-1) in excess of the maximum
temperature during test Cl. 14 (°C), OF .ceevveeuenenen. :
£ T O o | : P
-as declared (°C) ..o : N/A
Ball (steel) diameter: 5Smm, force: 20N, duration: 1 h P
G52 Ball-pressure test 2 P
e (tests not to be made on parts of ceramic material and glass)
Temperature Tb during ball pressure: P
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-Tb (°C): 100°C if Trax = 3010 54°C ...oviiviiiinne : P
-Tb (°C): 125°C if Trax =5510 84°C...ceiiiiine : N/A
- Tb (°C): 125°C for controls to be incorporated in N/A
appliances (EN 60 335-1).....ccccccvevveiniireeeeeeee :
- Tb (°C): (Tmax + 40)°C if Tra less than 85°C......... : N/A
- Tb (°C): 20 K in excess of the max. temperature N/A

during tests of Cl. 14 (°C), if higher .........c.cceceeeeeee. :

- Compliance with Annex H.27.1.1.3

Ball (steel) diameter: 5Smm, force: 20N, duration: 1 h

H ANNEX H — REQUIREMENTS FOR ELECTRONIC CIRCUITS
H.6.4.3.13 Classification, additions: electronic disconnection N/A
R on operation (Type 1.Y - 2.Y)

H.6.9.5 - electronic disconnection N/A

H.6.18 Class of control function (A, B, C) .....ccccvvevvverieenee . |Class A P

H.6.18.2 Thermal cut-outs have functions classified as N/A
Software ClassS Bor C .....cooveveeeeeeeeeeee e

H.6.18.3 Thermal cut-outs for closed water heater systems N/A
have functions classified as Software Class C .........

H.7 Information in addition to Table 1 provided N/A
36 - Replacement: limits of activating quantity for any N/A

sensing element over which micro-disconnection or
electronic disconnection is secure; clause: 11.3.2,
H11.4.16, H17.14, H18.1.5, H27.1.1, H.28; method:
X

52 - The minimum parameters of any heat dissipater N/A
(e.g. heat sink) not provide with an electronic control
but essential to its correct operation; clause 14;
method: D

53 - Type of output waveform if other than N/A
sinusoidal; clause H25; method: X

54 - Details of the leakage current waveform N/A
produced after failure of the basic insulation; clause
H27; method: X

55 - The relevant parameters of those electronic N/A
devices or other circuit components considered as
unlikely to fail (see paragraph 1 of H27.1.1.4); clause
H27; method: X

56 - Type of output waveform(s) produced after N/A
failure of an electronic device or other circuit
component (see item g) of H27.1.1.3); clause H27;
method: X

57 - The effect on controlled output(s) after electronic N/A
circuit component failure if relevant (item c) of
H27.1.1.3); clause H27; method: X
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58a - For integrated and incorporated electronic N/A
controls, if any protection is claimed against mains
borne perturbations, magnetic and electro-magnetic
disturbances, which of the tests of Cl. H.26 must be
performed and the effect on controlled output(s) and
function after a failure to operate as a result of each
test; clauses H26.2, H26.15; method: X

58a - See footnote ¢ of Table H.26.2.101 N/A

58b - For other than integrated and incorporated N/A
electronic controls, the effect on controlled output(s)
and function after a failure to operate as a result of

tests of Cl. H26; clauses H26.2, H26.15; method: X

59 - Any component relied upon for electronic N/A
disconnection, which is disconnected as required by
note 15 to Table 12; clause 13.2, H27.1; method: X

60 - Category (surge immunity); clause H26.8.2, N/A
H26.10.4; method: X

66 - Software sequence documentation; clause N/A
H11.12.2.9; method: X

67 - Program documentation; clauses H11.12.2.9, N/A
H11.12.2.12; method: X

68 - Software fault analysis; clauses H11.12, N/A
H27.1.1.4; method: X

69 - Software class(es) and structure; clauses N/A
H.11.12.2, H.11.12.3, H.27.1.2.2.1, H.27.1.2.3.1;

method: D

70 - Analytical measures and fault/error control N/A

techniques employed; clauses H.11.12.1.2,
H.11.12.2.2, H.11.12.2.4; method: X

71 - Software fault/error detection time(s) for controls N/A
with software Classes B or C; clauses H2.17.10,
H11.12.2.6; method: X

72 - Control response(s) in case of detected N/A
fault/error; clause H.11.12.2.7; method: X

73 - Controls subjected to a second fault analysis N/A
and declared condition as a result of the second
fault; clause H.27.1.2.3; method: X

74 - External load and emission control measures to N/A
be used for test purposes; clause H.23.1.1;

method: X

91 - Fault reaction time; clause H.2.23.2, N/A

H.27.1.2.2.2,H.27.1.2.2.3, H.27.1.2.3.2,
H.27.1.2.3.3,H.27.1.2.4.2, H.27.1.2.4.3; method: X

92 - Class or classes of control function(s); clause N/A
H.6.18, H.27.1.2.2, H.27.1.2.3; method: X

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.17.0379.02
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 60 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

109 - output condition of thermal cut outs type 2 N/A
thermostats and type 2 limiters after operation,
clauses H26.2.103, H26.2.104, H26.2.105

117 - condition of test when requested by the N/A
manufacturer for integrated and incorporated
electronic controls, clause H23.1.2

H.8 Protection against electric shock N/A
Accessible parts separated from the supply by N/A

H.8.1.10 o . o M )
protective impedance; identification of circuit ......... :

H.8.1.10.1 | Maximum current between accessible parts and either pole of the supply N/A
- 0.7 mA (peak value) a.c.; current (MA)................. : N/A
-2mAd.c.;current (MA) .o : N/A
- if frequency f > 1 kHz: current (mA): N/A
0.7x f (kHz) <70 mA; f (KHZ) ooooveiiiei e :

Maximum capacitance N/A
-peak value (V) oo : N/A
42.4V<V<450V: capacitance C (uF): <0.1pF......... : N/A
450V<V <15kV: capacitance C (uF): C x V<45uC N/A
calculated Crax (HF) «ooveeeeeeee e :

V>15kV: capacitance C (uF): C x V2 <350uJ; N/A
calculated Crax (UF) «ooveeeeieeieeeeeeee e :

H.11 Constructional requirements N/A
Protection against electric shock — protective N/A

H.11.2.5 ; ;
impedance (chain)

- consists of at least 2 impedances in series N/A
- connected between live and accessible parts N/A
- consists of components in which the probability of a N/A

reduction in impedance during life can be ignored
and the possibility of a short circuit is negligible

- type of resistors (Table H.21 note 13) N/A
- resistors comply with IEC 60065, cl. 14.1 N/A
a) and b) short-circuiting and open-circuiting each N/A
impedance in turn
¢) applying a fault condition to any other part which N/A
might influence the leakage current
Requirements of Clause H.8.1.10 still met: Ieakage N/A
CUITENT (MA) e :
H.11.4 Actions N/A
- Type 1.Y and 2.Y action provides electronic N/A
H.11.4.16 . .
disconnection
H.11.4.16.1 | Test with control connected to maximum load N/A
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- supplied with rated voltage (V) ....ccccoevvrieerieereenne : N/A
- at temperature Thmax (°C)eeeerieniniieeree e : N/A
H114.16.2 Current through electronic disconnection not N/A
T exceeding the lower of 5mA (MA) .....cccovriveiveenne :
or 10% of the rated current (MA) .....ccoocvevveivrennne : N/A
H.11.12 Controls using software N/A
Controls with software Class B or C: N/A
complies with clauses H11.12.1 to H11.12.13
H.11.12.1 Requirements for the architecture N/A
Control functions with software class B or C use N/A
measures to control and avoid software-related
H.11.12.1.1 |faults/errors in safety-related data and safety-related
segments of the software, as detailed in H.11.12.1.2
to H.11.12.3 inclusive
H.11.12.1.2 |Control functions with software class C have one of the following structures N/A
— single channel with periodic self-test and N/A
monitoring (H.2.16.7)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
Comparison between dual channel structures performed by N/A
— the use of a comparator (H.2.18.3) N/A
— reciprocal comparison (H.2.18.15) N/A
Control functions with software class B have one of the following structures N/A
— single channel with functional test (H.2.16.5) N/A
— single channel with periodic self-test (H.2.16.6) N/A
— dual channel without comparison (H.2.16.1) N/A
Other structure with equivalent safety level N/A
R T R T 17T U :
H.11.12.2 Measures to control faults/errors N/A
Redundant memory with comparison on two areas of N/A
H.11.12.2.1 : ; :
the same component: storage in a different form
Software class C using dual channel structures with N/A
H.11.12.2.2 o i )
comparison: additional fault/error detection
Software class B or C: N/A
H.11.12.2.3 | means for recognition and control of errors in
transmission to external safety related data paths
Software class B or C: N/A
H111224 within the control, measures are taken to address
T | the fault/errors in safety-related segments and data
indicated in Table H.1 and Table 1, requirement 68
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Measures, others than those specified in H.11.12.4, N/A
H.11.12.2.5 |are permitted if they can be shown to satisfy the
requirements listed in Table H.1
H.11.12.2.6 |Software fault/error detection N/A
- occurs not later than declared time(s), Table 1, N/A
requirement 71
- acceptability of declared time(s): evaluated during N/A
fault analysis of the control
values declared in Table 1, requirement 71 I|m|ted N/A
by the relevant Part 2...........coooiiiieniieieecee :
H.11.12.2.7 |For controls with functions, classified as Class B or C, detection of fault/error N/A
- results in the response declared in Table 1, N/A
requirement 72
- if Class C: independent means provided N/A
Class C, dual channel structure, loss of dual channel N/A
H.11.12.2.8 i
capability judged to be an error
H.11.12.2.9 |Software referenced: N/A
- to relevant parts of the operating sequence N/A
- to the associated hardware functions N/A
H.11.12.2.10 Where labels used for memory locations: labels are N/A
unique
HA112.2.11 Software protected from users alteration of safety- N/A
T related segments and data
Software and safety-related hardware under its N/A
H.11.12.2.12 | control: initialized to and terminate at a declared
state, Table 1, requirement 66
H.11.12.3 Measures to avoid errors N/A
For controls with software Class B or C the V-model N/A
H.11.12.3.1 . ,
for the software life cycle was applied
Measures used for software class C are inherently N/A
acceptable for software class B
Other methods are possible if they incorporate N/A
disciplined and structured processes including
design and test phases
H.11.12.3.2 | Specification N/A
'1_"1 1.123.2 Software safety requirements N/A
|1—|'11 1.123.2 The specification of the software safety requirements includes: N/A
A description of each safety related function to be N/A
implemented, including its response time(s)
- functions related to the application including their N/A
related software classes
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- functions related to the detection, annunciation and N/A
management of software or hardware faults
A description of interfaces between software and N/A
hardware
A description of interfaces between any safety and N/A
non-safety related functions

;11 11232 | software architecture - The description includes required aspects NA
Techniques and measures to control software N/A
faults/errors (refer to H.11.12.2)

Interactions between hardware and software N/A
Partitioning into modules and their allocation to the N/A
specified safety functions

Hierarchy and call structure of the modules (control N/A
flow)

Interrupt handling N/A
Data flow and restrictions on data access N/A
Architecture and storage of data N/A
Time based dependencies of sequences and data N/A

H.11.12.3.2. | The architecture specification verified against the specification of the software safety N/A

2.2 requirements by static analysis. Acceptable methods are:

Control flow analysis N/A
Data flow analysis N/A
Walk-throughs / design reviews N/A
Based on the architecture design, software is N/A

H.11.12.3.2. | suitably refined into modules, which design and

3.1 coding are implemented in a way that is traceable to
the software architecture and requirements

g 21 1.12.3.2. Software code is structured N/A
Coded software is verified against the module N/A

H.11.12.3.2. | specification, and the module specification is verified

3.3 against the architecture specification by static
analysis

T'1 1.123.2 Design and coding standards N/A
Program design and coding standards is N/A
consequently used during software design and
maintenance
Coding standards specify programming practice, N/A
proscribe unsafe language features, and specify
procedures for source code documentation as well
as for data naming conventions
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H.11.12.3.3 |Testing N/A
|1—|'1 1.1233. Module design (software system design, software module design and coding) N/A
H.11.12.3.3. | A test concept with suitable test cases is defined N/A
1.1 based on the module design specification
H.11.12.3.3. | Each software module is tested as specified within N/A
1.2 the test concept
'14:; 1.12.33. Test cases, test data, test results are documented N/A
Code verification of a software module by static N/A
H.11.12.3.3. | means includes such techniques as software
1.4 inspections, walk-throughs, static analysis and
formal proof
Code verification of a software module by dynamic N/A
means includes functional testing, white-box testing
and statistical testing
;1 1.1233. Software integration testing N/A
H.11.12.3.3. | A test concept with suitable test cases is defined N/A
21 based on the architecture design specification
H.11.12.3.3. | The software is tested as specified within the test N/A
2.2 concept
g ; 1.123.3 Test cases, test data, test results are documented N/A
g 111233 Software validation N/A
H.11123.3 A validation concept with suitable test cases is N/A
3 '1 © T | defined based on the software safety requirements
specification
The software is validated with reference to the N/A
H.11.12.3.3. |requirements of the software safety requirements
3.2 specification as specified within the validation
concept.
The software is exercised by simulation or stimulation of: N/A
input signals present during normal operation N/A
anticipated occurrences N/A
undesired conditions requiring system action N/A
g ‘: 1.12.33. Test cases, test data, test results are documented N/A
H.11.12.3.4 |Other ltems N/A
Tools, programming languages are assumed to be N/A
H.11.12.3.4. : . A ;
1 suitable if they comply with "increased confidence
from use" according to IEC 61508-7, C.4.4
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H.11.12.3.4. | Management of software versions: All versions are N/A
2 uniquely identified for traceability
g '11 1.12.34. Software modifications based on a modification request which details required N/A
- hazards which may be affected N/A
- proposed changes N/A
- reasons for change N/A
H.11.12.3.4. | An analysis is carried out to determine the impact of N/A
3.2 the proposed modification on functional safety
A detailed specification for the modification is N/A
H.11.12.3.4. | generated including the necessary activities for
3.3 verification and validation, such as a definition of
suitable test cases
g ‘: 1.12.3.4. The modification are carried out as planned N/A
H.11.12.3.4. | The assessment of the modification is carried out based on the specified verification N/A
3.5 and validation activities and may include:
- re-verification of changed software modules N/A
- re-verification of affected software modules N/A
- re-validation of the complete system N/A
g g 11234 All details of modification activities are documented N/A
For class C control functions: One of the N/A
H111235 combinations (a—p) of analytical measures given in
T L columns of table H.9 is used during hardware
development .......cooeiiiiiieeeee e :
H.11.12 Controls using software N/A
H.11.12.8 |Values declared in H.7.2 requirement 71 may be N/A
given in applicable equipment standard
(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.11.12.2.6)
H.11.12.8.1 |Values declared in H.7.2 requirement 72 may be N/A
given in applicable equipment standard
(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.11.12.2.7)
H.13 Electric strength and insulation resistance N/A
H.13.2 Across electronic disconnection...........cccocceeeieennee. : N/A
H.17 Endurance N/A
H17.1 General requirements N/A
Electronic controls with Type 1 action: N/A
H17.1.4 no endurance test (unless necessary for testing of
associated components)
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H17.1.4.1 Electronic cgntrols with Type 2 action: N/A
thermal cycling test (H.17.1.4.2) executed

H.17.1.4.2 | Thermal cycling test: conditions forming the basis of the test: N/A
a) Duration (N) .eeeeeeeeeeeee e : N/A
b) Electrical conditions: N/A
- loaded, according to manufacturer's declaration.. : N/A
-voltage (V): 1.1 times Vr..oooviiveiieeeeee : N/A
- for 30 min. of each 24 h period: voltage (V): N/A
0.9tIMES Vr e :
- during each 24 h period: duration of supply N/A
switched off (S); 30'S .vevveiieeee e e
- change of voltage not synchronized with change of N/A
temperature
c¢) Thermal conditions: temperature (ambient and/or mounting surface) varied N/A
between:
- Trnax (TS MAX) (°C) e : N/A
= Trnin (TS MIN) (°C) it : N/A
- rate of change: 1°C/min N/A
- extremes maintained: 1 h N/A
d) Rate of operation: cycled at the fastest rate N/A
possible, max. 6 cycles/min) (cycles/min) .............. g
If operational mode to be set by the user: N/A
- 1/3 test period: maximum setting N/A
- 1/3 test period: intermediate setting N/A
- 1/3 test period: minimum setting N/A
According to the following requirements: N/A

- duration of heating period (N) .....cccocoveieriirieine : —

- Duration of maintaining max. temperature (h)...... :

- duration of cooling period () ......cccooveieeieeiieiene :

- duration of maintaining min. temperature (h)........ :

- duration of 1 complete cycle (h)........ccoeoeeieeene ;

- total number of cycles executed ..........ccceeneennee :

H17.14 Evaluation of compliance: For types 1.Y and 2.Y N/A
T controls, Clause H.11.4.16 met

H.18 Mechanical strength N/A

H.18.15 Controls providing electronic disconnection N/A
U (Type 1.Y and 2.Y), requirements of H11.4.16 met

H.20 Creepage distances, clearances and distances through insulation

H.20.1.9 Electronic controls
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Spacing between live parts (supply) and accessible P
H.20.1.9.1
surfaces and parts
H.20.1.93 _Across_ protective impedances: double or reinforced N/A
insulation
Across each component: supplementary insulation N/A
H.20.1.9.4 | Providing operational insulation P
H.23 Electromagnetic compatibility (EMC) requirements — emission N/A
Electronic controls do not emit excessive electric or N/A
H.23.1 Do
electromagnetic disturbances
Low frequency emission, disturbances in supply N/A
systems: controls other than integrated or
H.23.1.1 incorporated that directly control an external load
except pilot duty: comply with IEC 61000-3-2 and
IEC 61000-3-3.
Radio frequency emission: free-standing, N/A
H.23.12 independently mounted and in-line cord controls

using software, oscillating circuits, etc. comply with
CISPR 14-1 and/or CISPR 22, Class B

H.23.1.2 For integrated and incorporated electronic controls N/A
test may be carried out under declared conditions if
so requested by the manufacturer

H.25 Normal operation

- output waveform sinusoidal, examined under all

H.25.1 ) By
normal operating conditions, or
- as declared, see 7.2, item 53 N/A
H.26 Electromagnetic compatibility (EMC) requirements - immunity --
H.26.2 Controls with Type 1 or 2 action: tests levels as Refer to EMC test report : -
o indicated in Table H.11 68.5.52.13.0131.04
Integrated and incorporated controls Type 1 action: N/A

H.26.2.1 tests H.26.8 and H.26.9, if declared in Table 1,
requirement 58a

H.26.2.2 Integrated and incorporated controls Type 2 action: N/A
- tests H.26.5 N/A
- Any other tests of H.26. declared in Table 1, N/A

requirement 58a

H26.2.101 | The control remained in its current condition and N/A
thereafter continued to operate as declared within
the limits verified in clause 15, if applicable

H26.2.102 | The control assumed the condition declared in tab. N/A
7.2, req. 109 and thereafter operated as in
H26.2.101
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H26.2.103 | The control assumed the conditions declared in tab. N/A
7.2 req. 109 - such that it cannot be reset
automatically or manually. The output wave form
was sinusoidal or as declared in Tab. 7.3, req. 53

H26.2.104 | The control remained in the condition declared in N/A
tab. 7.2 req. 109. A non-resetting control can only
reset manually. After the temperature which caused
cut-out to occur was removed, it operated as in
H26.2.101 or remained in the declared condition as
in H26.2.103

H26.2.105 | The control may return to its initial state and N/A
thereafter operated as in H26.2.101

H26.2.106 | The output and functions were as declared in tab. N/A
7.2 req. 58a or 58b and the control complied with the
requirement of 17.5

Separate samples used for each test: multiple test N/A
H.26.3 on a single sample (option of the control
manufacturer)

Voltage dips and voltage interruptions in the power (See Table H.26.5) N/A

H.26.5 SUPPIY NEIWOIK ... :

Test values for voltage dips and interruptions N/A
applied to all the test levels

H.26.5.3 Test procedure according to IEC 61000-4-11 N/A

The voltage dips and interruptions, at random phase N/A
with respect to the mains frequency, performed at
least three times in the relevant operating modes
with a waiting time of at least10 s

Protective controls are subjected to voltage dips and N/A
interruptions at random phase angles with respect to
the mains frequency as well as at the zero crossing
of the supply voltage

H.26.5.4 Voltage variation test; severity levels observed ........: | (See Table H.26.5.4) N/A

The control subjected to each of the specified N/A

voltage test cycles three times with 10 s intervals
H.26.5.4.3 .
between each test cycle for the most representative
modes of operation

H.26.6 Influence of voltage unbalance N/A
H.26.6.1 Test applies only to three-phase equipment N/A
Test carried out with an unbalanced factor of 2%, no N/A
H.26.6.4 dangerous influence on equipment; unbalance factor
(G TS :
H.26.8 Surge immunity test conducted in accordance with N/A
" IEC 61000-4-5
H.26.8.2 Severity levels N/A
Installation Class ......ccccevceevceeecir e D2 N/A
Power supply: coupling mode N/A
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Line-to-line, test level (kV peak) ......cccccoveeveeneennen. : 1.0 N/A
Line-to-earth, test level (KV peak) .......cccccveeneennen. : N/A
Unbalanced operated circuits and lines: coupling N/A
mode
Line-to-line, test level (kV peak) ......ccccceveeveenieenen. : N/A
Line-to-earth, test level (kV peak) .......ccccceveeveenen. : N/A
Balanced operated circuits and lines: coupling mode N/A
Line-to-line, test level (kV peak) .......cccceveeveenennen. : N/A
Line-to-earth, test level (kV peak) .......cccccveereenen. : N/A
Protective controls declared according to item 90 of N/A

Table 1 an additional test to the power supply
terminals as defined in H.26.8.2 applies

Test procedure: impulse intervals > 60 s: Five pulses N/A
H.26.8.3 :
of each polarity (+,-):
- between any external conductor and neutral N/A
- between external conductors/terminals (signal, N/A
data, control etc), if designed for cables > than 10 m
H26.8.3.101 | For controls declared under tab. 7.2 req. 109, three N/A

of the tests are performed when the control is in the
declared condition and two when it is not:

H.26.9 Fast transient burst test: conducted in accordance with IEC 61000-4-4 N/A
TESEIBVEL..ciieieeeeeeee e : |8 N/A
Repetition frequency (KHz) ......cccovririinenineeene : |5 N/A
Generator AriVe ........cceeceeveeie e : N/A
Minimum number of applications: 1 (+ , -) polarity; N/A
number of applications .........cccccoecerieiiiiiece :
Operating conditions: per Part 2.........cccccoooereerieenne : N/A
A.C. power supply (Table H.15) between: N/A
- reference ground plane and each power supply line N/A
- reference ground plane to protective earth terminal N/A
- reference ground plane to all combinations of N/A
power supply lines and also earth line
D.C. power supply: capacitive clamps N/A
Data lines: capacitive clamps N/A
For protective controls declared according to item 90 N/A
of table, test level 4 applies to the power supply lines.

H.26.9.3.10 |Test procedure: Control subjected to five tests N/A

1
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For controls declared under tab. 7.2 req. 109, three N/A
of the tests are performed when the control is in the
declared condition and two when it is not:

H.26.10 Ring wave test: (U.S. and Canada difference) N/A

H26.10.5 Test procedure N/A

H26.10.5.10 | For controls declared under tab. 7.2 req. 109, three N/A

1 of the tests are performed when the control is in the
declared condition and two when it is not

H.26.11 Electrostatic discharge test: conducted in accordance with IEC 61000-4-2, clause 5, N/A

T severity level 3:
- contact discharge to accessible metal parts ........ : N/A
- air discharge to accessible insulating parts .......... : N/A
Protective controls declared according to item 90 of N/A
Table 1 an additional test as defined in H.26.11
applies

H.26.12 Radio-frequency electromagnetic field immunity N/A

H.26.12.2.1 Test Ievelg for conducted disturbances per table N/A
H.17 applied

H.26.12.2.2 | Test executed in accordance with IEC 61000-4-6 N/A
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally
For controls declared under ltem 109 of Table 7.2, N/A
sweeping is performed when the control is in the
declared condition and when it is not.

H.26.12.3 Immunity to radiated electromagnetic fields N/A

H.26.12.3.1 Test level for rgdiated electromagnetic fields per N/A
table H.18 applied

H.26.12.3.2 | Test executed in accordance with IEC 61000-4-3 N/A
- each side of the control exposed N/A
- entire frequency range applied in both the N/A
horizontal and vertical antenna orientation
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally

H.26.12.3.1 | For controls declared under ltem 109 of Table 7.2, N/A

01 sweeping is performed when the control is in the
declared condition and when it is not

H.26.13 Test of influences of supply frequency variations in accordance with IEC 61000-4-28 N/A

H.26.13.2 Test values of table H.19 applied N/A
- test level 2 applied N/A
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- test level 3 applied N/A
H.26.13.3 For controls declared under Item 109 of Table 7.2, N/A

the test is performed when the control is in the
declared condition and when it is not.

H.26.14 Power frequency magnetic field immunity test in accordance with IEC 61000-4-8 N/A
H.26.14.2 |Test levels of table H.20 applied N/A
- test level 2 applied — 3 A/m N/A
- test level 3 applied — 10 A/m N/A
H.26.14.3 For controls declared under ltem 109 of Table 7.2, N/A

the test is performed when the control is in the
declared condition and when it is not.

H.26.15 Evaluation of compliance N/A
H.26.15.1 After the tests of H.26.2 to H.26.12, the control meets applicable requirements of: N/A
- Cl. 8, protection against electric shock N/A
- Cl. 17.5, electric strength requirements after the N/A
endurance tests
- Cl. 20, creepage and clearance distances N/A
H.26.15.2 | The control meets requirements of H.17.14, or N/A
- output(s) and functions as declared in table 1, N/A
items 58a and 58b
Compliance with table H.26.2.101 N/A
Different output and functions declared by N/A
H.26.15.3 .
manufacturer after testing at level 2 or 3
Compliance criteria given in part 2 and based on operating output conditions and N/A
H.26.15.4 : 5. ok ]
functional specifications of the control under test:
- Normal performance with no loss of protective N/A
functions and control within declared limits.
- Loss of protective function within declared limits N/A
- Loss of protective function with safety shut down N/A
- Loss of protective function with unsafe operation N/A
Compliance with table H.26.2.101 N/A
H.26.16 Harmonics and inter-harmonics including mains signalling at a.c. power port, low N/A
T frequency immunity tests
For protective controls declared according to item 90 N/A
of Table 1: The control subjected to mains signals in
accordance with IEC 61000-4-13, test level class 2
H.27.1.1.1 Fault conditions specified in H.27.1.1.5 not applied if: N/A
- electronic circuit is a low-power circuit and N/A
- protection against electric shock, fire hazard or N/A
dangerous malfunction does not rely on the correct
functioning of the electronic circuit
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- measurement of low-power circuit according to Cl. N/A
H.27.1.1.1
- circuit under evaluation ..........coccveiiiiiiineinee : N/A
- max. power consumed by the variable resistor (W): N/A
SAB W, 5 S :
Electronic circuits operating to ensure compliance N/A

with Cl. H.27: relevant test to be repeated with a
single fault simulated as indicated in H.27.1.4,
items 1) to 5)

H.27.1.1.2 |Operating conditions:

a) at most unfavourable voltage (V): range:

0.9-1.1 HMES VR voooooesoseoeoooe oo ap | LU

b) load producing the most onerous effect: kind of P
load; significant values............ccccovevereeieneneneeens :

c¢) ambient temperature (°C): (20 £ 5) °C or other..:

d) fuse (supply), rating (A) such that test result not
influenced by operation of the fuse ..........ccccceeuee. :

e) actuating member in the most unfavourable P
POSIHION. ..ot :
Controls declared under reg. 109 of tab. 7.2 tested P

when the control is in the declared condition and
H27.12 when it is not

(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.27.1.1.2)

H.27.1.1.3 | Requirements, evaluation of compliance:

a) no emission of flames or hot metal or hot plastics

b) temperature of supplementary and reinforced
insulation:

- not exceeding 1.5 times value specified in Cl. 14

- exception: thermoplastic material

¢) change in the output as declared in Table 1,
requirement 57

d) control continuous to comply with requirements of P
Cl.8and Cl. 13

e) no deterioration of parts that would result in failure P
to comply with requirements of Cl. 20

f) no rupture of fuse use supply, or P
- rupture with operation of an internal protecting N/A
device

Internal protecting device not required since sample, after replacement of the fuse in P
the supply, complied:

- with a), b) and d) of H.27.1.1.3 P
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- with requirements of Cl. 20 for accessible distances P
from active parts to accessible surfaces (control
mounted as for its intended use)

g) output waveform as declared in Table 1, P
requirement 56
H.27.1.1.5 | Electronic circuit fault conditions per table H.21 ........: P
H27116 Motor load, if failure or malfunction causes change in the supply waveform to the N/A
R controlled motor:
1) load (normal waveform) adjusted to 6 times rated |Not cause change in the N/A
load, or supply waveform
- locked rotor rating declared N/A
2) fault conditions introduced N/A
3) test conditions per H.27.1.2 N/A
a) unfavourable voltage (V) ......ccoeveveiveineineirce : —

c¢) ambient temperature (°C).....cccccoveiveiviieeieee :

)
d) fuse rating (A) .e.ceeeeeeeeeee e :
)

e) actuating member ........cceveeiieieeiee :

4) evaluation of compliance per H.27.1.3 a) to e) N/A
H.27.1.2 Protection against internal faults to ensure functional safety N/A
H.27.1.2 controls declared under req. 109 of tab. 7.2 tested when the control is in the declared N/A
condition and when it is not:
H.27.1.2.1 | Design and construction requirements N/A
H.27.1.2.1.1 | Fault avoidance and fault tolerance N/A
Controls incorporating control functions of class B or N/A

C are designed per H.27.1.2 taking into account the
failure modes of Table H.21 and H.11.12 for
software, if applicable

The system configuration is either inherently failsafe N/A

Or, components with direct safety-critical functions N/A
are guarded by safeguards according to H.11.12
software class B or C,

safeguards are built into hardware and can be N/A
supplemented by software

safeguards can cause a completely independent N/A
safety-shut-down

Time slot monitoring is sensitive to both an upper N/A
and a lower limit of the time interval

In a class C control function if a single fault in a N/A
primary safeguard can render the safeguard
inoperative, a secondary safeguard is provided

The reaction time of the secondary safeguard is in N/A
accordance with Clause H.27.1.2.3
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Components are dimensioned on the basis of the N/A
worst-case conditions which can arise in the control,
as stated by the manufacturer

H.27.1.2.1.2 | Documentation N/A
The documentation is based on H.11.12.3 N/A
The functional analysis of the control and the safety N/A

related programs under its control are documented
in a clear hierarchical way in accordance with the
safety philosophy and the program requirements

Minimum documentation provided for assessment: N/A

A description of the system philosophy, the control N/A
flow, data flow and timings

A clear description of the safety philosophy of the N/A
system with all safeguards and safety functions
clearly indicated. Sufficient design information is
provided to enable the safety functions or safeguards
to be assessed

Documentation for any software within the system N/A
Programming documentation is supplied in a N/A
programming design language declared by the

MANUFACIUIEY ...

Safety related data and safety related segments of N/A

the operating sequence are identified and classified
according to H.11.12.3

There is a clear relationship between the various N/A
parts of the documentation
H.27.1.2.2 |Class B control function N/A
H.27.1.2.2.1 | Design and construction requirements N/A
A class B control function is designed such that N/A

under single fault conditions it remains in or
proceeds to the defined state.

Software complies with software class B N/A

The assessment is performed according to N/A
H.27.1.2.2.2 and H.27.1.2.2.3 and under the test
conditions and criteria of H.27.1.2.5

H.27.1.2.2.2 | First fault N/A

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:

a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation; or
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b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, provided that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition; or

¢) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
result is @) or b); OF ...oceeveeeiieiieeeee e

d) the control remains operational in accordance with N/A
the safety related functional requirements of the
relevant par 2.........cooevereniiesee e

H.27.1.2.2.3 | Fault introduced during lock-out or safety- shut-down N/A

Any first fault (together with any other fault arising N/A
from that fault) in any one component (see Table
H.21), induced while the control stays in the safety-
shut-down or lock-out position, results in either:

a) The control remains in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized; or

b) The control becomes inoperative with all safety N/A
related output terminals remaining de-energized; or

c) the control comes again in operation resulting in a) N/A
or b) as mentioned in this clause under the condition
that the safety related output terminals are energized
not longer than the fault reaction time (see Table 1,
requirement 91)

If the cause of the original safety shut-down or lock- N/A
out condition no longer remains and the control
comes in operation again, it operates in accordance
with the safety related functional requirements of the
relevant part 2

The relevant part 2 specifies the fault reaction time N/A
as well as the applicability of €) ........cccoveeieiiiiinnnl
H.27.1.2.3 |Class C control function N/A
H.27.1.2.3.1 | Design and construction requirements N/A
A class C control function is designed such that N/A

under first and second fault conditions it remains in
or proceeds to the defined state

The assessment is performed according to N/A
H.27.1.2.3.2, H.27.1.2.3.3 and H.27.1.2.4 and under
the test conditions and criteria of H.27.1.2.5.

H.27.1.2.3.2 | First fault N/A

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:
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a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation;

b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, providing that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition;

c) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
result is @) Or b);.eeveeeeeeeeee e

d) The control remains operational in accordance N/A
with the safety related functional requirements of the
relevant part 2.

H.27.1.2.3.3 | Second fault N/A

Any further independent fault considered together N/A
with the first fault results in either, H.27.1.2.3.2 a), b),
c) or d). During assessment, the second fault has
only to be considered to occur

a) Either, when a start-up sequence has been N/A
performed between the first and the second fault, or
b) 24 h after the first fault. N/A
Part 2 specifies the applicability of a) or b) and the N/A
fault reaction time (Table 1, requirement 91).............:
H.27.1.2.4 | Faults during lock-out or safety- shut-down N/A
H.27.1.2.4.2 | First fault introduced during lock-out or safety- shut-down N/A
Any first fault (together with any other fault arising N/A

from that fault) in any one component (Table H.21),
induced while the control is staying in the safety-
shut-down or lock-out position, results in either:

a) The control remaining in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized or in a status in which they ensure a safe
situation;

b) The control becoming inoperative with all safety N/A
related output terminals remaining de-energized or
assuming a status in which they ensure a safe
situation;
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¢) The control comes again in operation resulting in N/A
a) or b) as mentioned in this clause under the
condition that the safety related output terminals are
energized not longer than the fault reaction time
(Table 1, requirement 91). If the cause of the original
safety shut-down or lock-out condition no longer
remains and the control comes again in operation, it
operates in accordance with the safety related
functional requirements of Part 2 and the second
fault assessment carried out according to clause

H.27.1.2.3.3
H.27.1.2.4.3 | Second fault introduced during lock-out or safety- shut-down N/A
Any second fault (together with any other fault arising N/A

from that fault) in any one component (see Table
H.21), induced while the control is staying in the
safety shut-down or lock-out position, results in either
H.27.1.2.4.28),D) Or C) weoeeeieiiieeeeeeeeeeee :

The relevant part 2 specifies the fault reaction time ..: N/A
It may also specify a different time span in which the N/A
second fault does not occur, if different from 24 h.....:
H.27.1.2.5 |Circuit and construction evaluation N/A
H.27.1.2.5.1 | Test conditions N/A
The fault is considered to have occurred at any stage N/A

in the control program sequence

The control is operated or considered to operate N/A
under the following conditions:

a) at the most unfavourable voltage in the range N/A
85 % to 110 % of the rated supply voltage (V)...........:

b) loaded with the most unfavourable load declared N/A
by the manufacturer...........ccccoooe el

¢) in an ambient temperature of (20 £ 5) °C, unless N/A
there are significant reasons for conducting the test
at another temperature within the manufacturer's
declared range; (°C) ...ooereeeererene e

d) with any actuating member placed in the most N/A
unfavourable position;

e) with tissue paper placed on the supporting N/A
surface(s) of the control;

f) with sparks of about 3 mm in length and having an N/A
energy of not less than 0,5 J applied to those
components which are likely to liberate flammable
gases during the test

H.27.1.2.5.2 | Test criteria N/A
During the appraisal, it is verified that under the N/A
conditions described above, the following criteria are
satisfied.
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a) The control does not emit flames, hot metal or hot N/A
plastics, the tissue paper does not ignite, no
explosion results from the liberation of flammable
gases and any flame produced does not continue to
burn for more than 10 s after switching off the spark

generator

When a control is incorporated with any appliance, N/A
any enclosure afforded by the appliance is taken into

consideration

b) If the control continues to function, it complies with N/A

Clauses 8 and 13 or Clauses 8 and 13 of the
relevant part 2.

If it ceases to function, it still continues to comply with N/A
Clause 8 or Clause 8 of the relevant part 2

c¢) There is no loss of protective function N/A
After the tests there is no deterioration of the various N/A

parts of the control that result in failure to comply
with Clause 20 or Clause 20 of the relevant part 2.

H.27.1.2.5.3 | Assessment N/A

A thorough appraisal of the circuit is carried out to N/A
determine its performance under the specified fault
conditions. This appraisal takes the form of a
theoretical analysis and a component failure
simulation test

Fault simulations may also be carried out to simulate N/A
faults within complex devices, e. g. EPROM
emulation tests

Only the safety related software (software class B N/A
and C) as identified in H.27.1.2.1.2 are subjected to
further assessment. For class identification, a fault
tree analysis used

H.27.4 Electronic disconnection: withstands abnormal overvoltage conditions N/A
- control loaded as indicated in Cl. 17.2; rated N/A
H.27.4.1
VORAGE (V)i :
- control subjected to 1,15 x VR for 5 s during N/A

electronic disconnection; test voltage (V)................ :

- control provides electronic disconnection as N/A

H.27.4.2 determined by the test of H.11.4.16.2
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J ANNEX J — REQUIREMENTS FOR CONTROLS USING THERMISTORS P
Type 1 controls using thermistors as temperature N/A
J.4.3.5.4. sensing devices where self-heating is negligible are
not subjected to the tests for thermistors
According to features of automatic action provide the P
J.6.4.3.3 . C o ;
equivalent of micro-interruption
J4.3.5.101 | Thermistor evaluated for the function performed in N/A
the control. Type 2 tested with thermistor
Requirement 64 in table 7.2 observed N/A
J6.15.5 According to construction, addition: control using P
T NTC or PTC thermistors
J.6.17 According to use of the thermistor, addition: P
J.6.17.1 - thermistor control element N/A
J.6.17.2 - self-controlled heater N/A
J.6.17.3 - thermistor sensing element
J.7 Information, addition to Table 1

J61 - according to the use of a thermistor;
clause: J6.7; method: X

J62 - resistance/temperature characteristics; N/A
clauses: J15.7,J17.17.1, J12.2.1; method: X
J63 - resistance/temperature characteristics drift; N/A
clause: J17.18.2; method: X
J64 - Number of cycles; clause: J17.18.2 and N/A
J.4.3.5.101; method: X
J65 - Method of resistance/temperature N/A
measurements; clauses: J15.7, J17.18.1; method: X

J.12.2.1 Protection against humid conditions, addition: Type 2 controls using thermistors N/A
- resistance/temperature measurements performed N/A

before and after the test

- resistance/temperature characteristics and drift N/A
within the declared limits

Manufacturing deviation and drift, addition: N/A
resistance/temperature characteristics determined,

J.15.7 (indicated in J.12.2.1 and J.17.17) using the method
declared (manufacturer) in Table 1, requirement 65

J.17 Endurance, addition: sequence of tests: P
a) Type 1 controls using thermistors: P
- Thermal runaway by increased voltage (PTC), N/A
J.17.8.5.
- Overcurrent test (NTC), J17.18.6 P
b) Type 2 controls using thermistors: N/A

1) Resistance/Temperature measurements before and after each of the following
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- extended cycling, J.17.18.2 N/A
- thermal conditioning, J.17.18.3 N/A
- cold environmental electrical cycling, J.17.18.4 N/A
- thermal runaway (PTC), J.17.18.5 N/A
- overcurrent test (NTC), J.17.18.6 N/A
J.17.171 Compliance, after tests J17.18.1 to J17.18.4: N/A
- performance of the control not adversely affected N/A
- function as intended and declared N/A
Type 2 controls using thermistors, resistance/temperature characteristic(s): N/A
- determined as indicated in b) of J.17.17 N/A
- as declared, Table 1, requirement 63 N/A
J.17.17.2 Compliance after tests J.17.18.5 and J.17.18.6 P
- control complies with requirements of Cl. 8 and 13 P
- no emission of flames or expulsion of particles P
Test conditions: test conducted on 3 samples; P
J.17.18 . o U : :
identification numbers; number...........ccccceveeeennen.n. :
Method of resistance/temperature measurement P
J17.18.1 (Table 1, requirement 65):
T R/T curve established taking into consideration, self-
heating, thermal dissipation and voltage effect
J.17.18.2 Extended cycling, thermistor subjected to: N/A
- number of cycles declared (manufacturer); —
Table 1, requirement 64; number of cycles ............ :
- cycling over the portion of the resistance/ N/A
temperature curve used in the application
Self-controlled heaters and thermistor control elements cycled electrically N/A
- at max. rated voltage (V) ...cccooeeveeieeiiceceeee : —
- at max. load conditions ........ccccceeeiieeiineiieeceee : —
Thermistor sensing elements N/A
- Cycled thermally N/A
J.17.18.3.1 | Unswitched mode, thermal conditioning: N/A
- without energizing N/A
- temperature just below the step-like change in N/A
resistance occurs, resistance/temperature
declaration; Table 1, req. 62; temperature (°C) ..... :
S AUPALION ... : (1000 h —
J.17.18.3.2 | Switched mode, thermal conditioning: N/A
- without energizing N/A
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- temperature: 30 K above temperature increment in N/A
which step-like change occurs; temperature (°C) ..:

S AURALION .. : 11000 h —

J17.18.4 Cold environmental electrical cycling: N/A
- control in a chamber at 0 °C or T, (the lower); N/A
temperature (°C) ..o.eeverereeeeee e :

- Thermistor cycled at max. rated electrical N/A
conditions

- over the significant portion of the resistance/ N/A
temperature curve; temperature (°C) .....cccceeeeennee. :

- NUMDEr Of CYCIES ... : 11000 cycles ==

J.17.18.5 Thermal runaway by increased voltage: N/A
- Thermistors energized with max. rated conditions N/A

(until thermally stabilized)

- voltage increased (appropriate rate: 0.1 times every N/A
2 min) until breakdown occurs or 2 x working voltage
is reached; voltage (V) .coocererenieeeeeeee :

J.17.18.6 Overcurrent test (NTC)

- Thermistor to be operated at max. rated condltlons
(A) (until thermally stabilized) ........ccccooviiiiiiiiennne §

- Current increased (0.1 times every 4 min) until P
1.5 times max. working current is reached;
CUITENT (A) et g

12421 Components, addition: thermistors tested under N/A
I IEC 60738-1, IEC 60738-1-1 or IEC 60539
L ANNEX L (NORMATIVE) - OVERVOLTAGE CATEGORIES P
Requirements for overvoltage categories based on IEC 60664-1 considered P
N ANNEX N (NORMATIVE) — POLLUTION DEGREES P
Degrees of Pollution in the micro-environment per Annex N considered P
P ANNEX P (NORMATIVE) — PRINTED CIRCUIT BOARD (PCB) COATING N/A
PERFORMANCE TEST
. . . . Not applicable to PCB use in N/A
P.2 PCB base material complies with IEC 60249 series pollution degree 2
P.3 Electric strength of coating N/A
- test conducted after conditioning - Clauses P.3.3 N/A
and P.3.4
- based on operational insulation N/A
- test voltage pertable 12........cccoovreieiineieeee : N/A
P.3.2 Ageing test: N/A
- five samples subjected to 130°C +2°C.............. : N/A
- duration: 1000 hours N/A
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P.3.3 Humidity Conditioning: N/A
- performed on same samples used in Cl. P.3.2 N/A
- conditioned in humidity chamber at a temperature N/A
of (35 + 1)°C and (90 + 5)% relative humidity
S AUrAtioN ... eeeeeenns | 48 DOUPS —
After conditioning, each sample was subjected to the N/A
electric strength test with complying test results
P.3.4 Environmental cycle conditioning: N/A
- five samples subjected to three complete cycles of N/A
conditioning per table P.1
After conditioning, each sample was subjected to the N/A
electric strength test with complying test results.
P35 After conditioning, each sample wrapped in aluminium foil was subjected to the N/A
- electric strength test, Cl. P.3.1 between:
- leads A, B, and C individually and common lead N/A
P3.6 .
(figure P.1)
- no evidence of flashover or breakdown N/A
Q ANNEX Q (NORMATIVE) — PRINTED CIRCUIT BOARD COATING N/A
PERFORMANCE TEST
Printed wiring board conforming to requirements for | Not applicable to PCB use in N/A
Q.1 type 1 coating (IEC 60664-3): complies with pollution degree 2
creepage requirements of Cl. 20, pollution degree 1
Printed wiring board conforming to requirements for N/A
Q.2 type 2 coating (IEC 60664-3): complies with
requirements for solid insulation, CI. 20.3
Q3 Samples: production printed boards or standard test boards (figs. Q.1 and Q.2) N/A
' used:
- Thirteen (13) samples for type 1 N/A
- Seventeen (17) samples for type 2 N/A
Q4+Q5 Compliance for type 1 or 2 coating: checked by tests of IEC 60664-3, Cl. 5 with test N/A
' levels or conditions specified in Cl. Q.5
T ANNEX T (NORMATIVE) - REQUIREMENTS FOR SELV AND PELV N/A
T2 Protection against electric shock by SELV or PELV N/A
T.21 SELV - Protection against electric shock is provided by the following measures N/A
— limitation of voltage, ELV according to T.3.1 in a N/A
circuit (the SELV-system), and
— protective-separation, according to T.3.2, of the N/A
SELV-system from all circuits other than SELV and
PELV, and
— Simple-separation, according to T.3.3, of the N/A

SELV-system from other SELV-systems, from
PELV-systems and from earth.
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Intentional connection of exposed-conductive-parts N/A
of the control to a protective conductor or to an
earth-conductor is not permitted.

In special locations where SELV is required and where protective screening N/A
according to T.3.2.1 is applied,

Separation between protective screen and every N/A
circuit by basic insulation rated for the highest
voltage present

Requirements for the elements of SELV are given in N/A
Clause T.3

T.2.2 PELYV - Protection against electric shock is provided by the following measures: N/A
— limitation of voltage, ELV according to T.3.1 in a N/A

circuit which may be earthed and/or the exposed-
conductive-parts of which may be earthed (the
PELV-system), and

— Protective separation according to T.3.2 of the N/A
PELV-system from all circuits other than SELV and

PELV

It is not necessary to provide basic insulation N/A

between the protective screen and the PELV-system

Where live parts of the PELV-system are accessible N/A
(touchable) simultaneously with conductive parts
which, in case of a fault, could assume the potential
of the primary circuit, protection against electric
shock depends on protective-equipotential-bonding
(T.3.4) of all such conductive parts; such parts are
bonded to the protective earthing terminal or
termination of the control

Requirements for the elements of PELV are given in N/A
Clause T.3.

ELV, protective separation, simple separation, N/A
protective bonding as elements of SELV and PELV

T.3

Limitation of voltage provides that the voltage N/A
between simultaneously accessible parts does not
exceed relevant ELV limits as specified in 2.1.5 and
as specified in 8.1.1.

Protective separation between a SELV/PELV-circuit N/A
and other live circuits is achieved by means of:

T.3.1

T.3.2

— basic insulation and supplementary insulation, N/A
each rated for the highest voltage present, i.e.
double insulation, or

— reinforced insulation rated for the highest voltage N/A
present, or
— protective screening according to T.3.2.1 with the N/A

protective screen being separated from
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each adjacent circuit by basic insulation rated for the N/A
highest adjacent circuit voltage (see also T.2.1, last
paragraph), or

— A combination of these provisions. N/A

If conductors of different circuits are contained N/A
together in a multi-conductor cable or in another
grouping of conductors, they are insulated for the
highest voltage present, so that double insulation or
reinforced insulation is achieved

If any component is connected between the N/A
separated circuits, that component complies with the
requirements for protective impedance.

When the supply of SELV or PELYV circuits is obtained from supply mains of higher N/A
voltages, it is either

—through a safety isolating transformer, or N/A
— a converter with separate windings providing N/A

equivalent insulation and meeting following
requirements:

Control declared IPX7 was subjected to second fault N/A
analysis (item 73 of Table H.1) for the circuits and
insulation between windings of the converter and as
result of second fault the ELV value of 0 V was not
exceeded. The current between the poles of the
output complied with H.8.1.10.

Compliance is checked by inspection, measurement N/A
and when performing the appropriate test(s) in the
order of this standard.

Protective screening consists of a conductive screen N/A
interposed between hazardous-live-parts of the

control, installation, or system and the part being
protected (e.g. a SELV-circuit or a PELV circuit).

T.3.21

The protective screen is permanently connected to N/A
the protective earthing and the connection complies
with Clause 9; and

— Itself complies with the requirements of Clause 9. N/A

Basic insulation is required between SELV-/ PELV- N/A
T.3.3 circuits and other SELV-/ PELV-systems or earth
and is rated for the highest voltage present.

Component connected between separated circuits N/A
withstands the electric stresses specified for the
insulation which it bridges and its impedance limits
the prospective current flow through the component
to the steady-state current values indicated in
H.8.1.10 and H.11.2.5 for protective impedance

The requirements for protective bonding (Clause 9 of N/A
T.3.4 :
this standard) met
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For the installation of controls which consist of parts N/A
of the fixed electrical installation of a building, the
requirements for protective bonding in IEC standards
for installation of buildings apply

U ANNEX U - REQUIREMENTS FOR RELAYS WHEN USED AS CONTROLS IN N/A
IEC 60335 APPLIANCES

U.6.3 Classification according to their purpose N/A

U.6.6 Classification according to method of connection N/A

UG8 Classification according to protection against electric N/A

e shock
For a relay: insulation between coil and contact N/A
u.6.8.4 oS
circuits
For a relay: insulation between live parts and test N/A

u.6.8.5 X . .
function, manual action actuating member

u.7 Information N/A
3 - Rated voltage for both coil and contacts N/A
(Method C) ..o :

4 - Nature of supply for both coil and contacts N/A
(201110 ToTe 1@ S :
88 — Max. intended click rate U.23 (method D) ..... ; N/A

u.14 Heating N/A

U.14.4 Replacement: Tests were conducted under following conditions: N/A
Ucoii x 0,9 + contacts loaded or Iy x 0,9 + contacts N/A
loaded
Ucoi x 1,1 + contacts loaded or Iy x 1,1 + contacts N/A
loaded
Icoi =0 + contacts loaded (N.C. contacts) N/A
Relays were mounted as specified N/A
— PWB connected relays were mounted to PWB if N/A
submitted with relays to be tested
If not available, relays mounted to plain PWB N/A
material, conductors according to Tab 10.2.1 were
soldered to PWB pins

u.17.14 Endurance - Evaluation of compliance N/A
Replacement of second list item as follows: N/A
Requirements of Cl. 14, under the conditions stated
by U.14.4, for terminals, current carrying parts, and
supporting surfaces met (Table 13 Note 1)

U.17.16 Test for particular purpose controls N/A
Relays were endurance tested according to the following schedule: N/A
Ageing test of 17.6 N/A
Over-voltage test of automatic action of 17.7 N/A
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Test of automatic action at accelerated rate of 17.8 N/A
Test of automatic action at slow rate of 17.9 N/A
Overcurrent test of manual action at accelerated N/A
speed of 7.10
Test of manual action at slow speed of 7.11 N/A
Test of manual action at high speed of 17.12 N/A
Test of manual action at accelerated speed of 17.13 N/A
if applicable
Creepage distances, clearances and distances N/A
u.20 Lo :
through solid insulation
Assessment was conducted with relay energized, N/A
de-energized, and manually operated
U.23 Electromagnetic compatibility (EMC) requirements — N/A
' emission
Consideration given as to whether EMC N/A
requirements are applicable to relays
Components: Relays incorporating electronic N/A
u.24 -
components assessed according to Annex H.
AA ANNEX AA - MAXIMUM MANUFACTURING DEVIATION AND DRIFT N/A
Allowable deviation and drift N/A

Type of control : =

Temperature range ! _

Maximum allowable deviation from declared operating value N/A

% of declared value : =

Declared value [K] E =

Declared value [°C] : —

Calculated values N/A

Minimum operating temperature [°C] : —

Maximum operating temperature [°C]  : —

Measured operating values (see clause 15) : —

Maximum allowable drift from initial measured value N/A

% of declared value : =

Declared value [K] : =

Measured value [°C] : —

Calculated values N/A

Minimum operating temperature [°C] : —

Maximum operating temperature [°C]  : —
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Clause Requirement — Test Result — Remark Verdict

Measured operating values see clause 15 : —

Notes a) through e) observed N/A
BB ANNEX BB - TIME FACTOR N/A
Method to determine time factor by one of the following methods N/A
BB.2: two bath method N/A
BB.3: gradient method N/A
BB.1 Characteristics and switching point for determination of T N/A
Checked in a steady state N/A
BB.1.1 Media N/A

Working medium ..o : —

B =TS =T 10 : —

Conversion facCtor .........coeeeveeeeeee e, : —

BB.1.2 T measured (as declared) N/A
With sheath or bulb N/A
Without sheath or bulb N/A
BB.1.3 Velocity of the test medium N/A
Fluids: 0.2 - 0.3M/S ...ceeiiiiiiieieieese e —
Air: 1.0 - 1.5M/S oo : —
BB.2 Two bath method N/A

Initial steady state temperature, °C ..........cccceerrenneee. : —

Temperature of the bath, °C...........ccccoeeveerererernnne. . —

Set temperature of the control, 63.2% of the sudden —
41T T O :

Time (measured) up to reached output signal (= tlme ==
L= 11 (o G I PSSR :

Declared value T, %C....eveeeeeeeeeeeeeeeeeeeeeeee e : —

Value of T according to table BB.1 N/A

BB.3 Gradient method: N/A

Initial steady state temperature, °C .........cccccovurennee. : =

Test bath gradient..........ccoooeeiiiiiiiiii : —

Set temperature of the control, °C ..........ccccovveuennns —

Time between reached bath temperature and —
reached output signal (=time factor T) .........cccceenee. :

Declared value T, %C ..o : —

Value of T according to table BB.1 N/A

CC ANNEX CC - NUMBER OF CYCLES P
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Clause Requirement — Test Result — Remark Verdict
CC.1 Independently mounted and in-line cord controls P
Type of thermal control : Internet Gateway with RF =

module for Thermostat

Required number of automatic action 100 000 —

Required number of manual action : —

CC.2 Independently mounted and in-line cord controls (Canada and USA) N/A

Type of thermal control : —

Required number of automatic action =

DD ANNEX DD CONTROLS FOR USE IN AGRICULTURAL CONFINEMENT N/A
BUILDINGS (normative)

DD.5 Pre-Conditioning N/A
Wiring, fittings and etc. were supplied and their N/A
openings were sealed

DD.7.1 Moist carbon dioxide - sulphur dioxide - air mixture test N/A
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of carbon dioxide per day N/A
1% of volume of sulphur dioxide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 ml of water per 0.003m® of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.2 Moist hydrogen sulphide - air mixture test N/A
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of hydrogen sulphide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 mL of water per 0.003m?® of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(25+2)°C

DD.7.3 Moist ammonia - air mixture tests N/A
One sample for 10 days N/A
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Clause Requirement — Test Result — Remark Verdict
One sample for 30 days N/A
Ammonium hydroxide-water solution with N/A

concentration of 1% by volume ammonia vapour
above the solution

Remaining vapour of air and water N/A
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.4 Urea - water vapour test N/A
One sample for 10 days N/A
One sample for 30 days N/A
Saturated urea-water solution, excess crystals in 10 N/A
mL of water per 0,003 m?® of chamber volume
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.5 Warm humid air test N/A
One sample for 10 days N/A
One sample for 30 days N/A
The humidity of the test chamber is maintained at N/A
(98 £ 2) %
Temperature of test chamber maintained at N/A
(60+1)°C

DD.7.6 Disinfectant - germicide - water mixture exposure test N/A
One sample for 1300 cycles N/A
Intermittent spraying and drying of disinfectant N/A
germicide-water mixture, 10 min spray and 50 min
no spray
Temperature of test chamber maintained at N/A
(35+1)°C
Dairy disinfectant-germicide concentration of 7.8 ml N/A
per litre of water
Disinfectant-germicide composed of 15% dimethyl N/A
ammonium compounds and 85% inert ingredients

DD.7.71 Dust penetration test N/A
One sample, IEC 60529, first numeral 5 N/A
Category 1 or Category 2.......ccceeveeereeneneeesieennee : —

DD.7.7.2 Dust heating, abnormal test N/A
Controls with heat generating components, N/A

mounted and electrically connected as intended.

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.17.0379.02
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 90 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9
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Wheat and cord dust passed through 0.075 mm N/A
mesh width screen

Chamber temperature T 0r 40°C....cocveueeeee. : —

Rated voltage and current until temperature stability N/A
DD.8 Recovery: Samples rinsed with water and allowed N/A
to dry at room temperature
DD.9 General evaluation N/A
DD.9.1 Gaskets and other enclosure sealing materials not N/A

deteriorated excessively

External adjustments and other mechanisms N/A
remain operable

Each corrosive exposure test without undue N/A
corrosion which may affect integrity of enclosure

DD.9.2 Each sample complies with Clause 8, Sub-clause N/A
17.5 and Clause 20 after the overvoltage test of
17.1.3.1 conducted at room temperature

In Canada and the USA, the overvoltage test N/A
replaced by an overload test

DD.9.3 For the test of DD.7.7.1, dust did not enter the N/A
enclosure

DD.9.4 For test of DD.7.7.2, the temperatures specified in N/A

Clause 14 were not exceeded by more than 15 K.

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.17.0379.02
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 91 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
13.2 TABLE: electric strength test N/A
test location / circuit type of insulation type/model working test voltage flashover/
voltage (V) breakdown
(V)
Input and output L )
RI HK-U-050A085 240 2900 No
for adaptor cp
20 TABLE: Creepage distance and clearance measurements Verdict
requirements creepage distance and clearance met P
supply working voltage (V) ....cccceeeereeneenienieseeeeend 5VDC —
overvoltage Category ......ccovververeneneeeseseseeeeend 1 —
rated impulse voltage according to table 20.1(V) ......: 800V —
requirements for case B (20.1.7, 20.1.12) met N/A
(€l 20.1, NOLE 2) ..o
creepage distance Cd and clearance Cl nominal | pollution |required Cd| Cd required Cl
across (type of insulation) Volt. (V) |[degree (mm) (mm) | CI (mm) (mm)

operational insulation

basic insulation

(Terminal between L and N)

supplementary insulation

reinforced insulation

(Between Live parts and touchable parts)

full disconnection

micro-disconnection

electronic disconnection

Remark: This product is SELV for adaptor
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Clause Requirement — Test Result — Remark Verdict
24.1/24.2 |TABLE: components P
No. |object/part No. manufacturer/ type/model technical data mark(s) of
trademark conformity
L _|input: 100-240Vac,
1 Adaptor Salus Limited HK-U %5F?A085 50/60Hz,0.2A: Output: | TUV GS
5Vdc,0.85A
2 PCB Various PCB FR4 V-0,105C UL
SABIC - .
3 Enclosure INNOVATIVE PC 241R(f2) F'amrczb";té’gfg'”g ofl UL E45329
PLASTICS BV ’
1) an asterisk indicates a mark which assures the agreed level of surveillance
H27.1 TABLE: Electrical / electronic component fault modes N/A
S < | . ) B
5 0 4 e o —
3 z |2 = ° 3 o =
o o o ‘© o ] 5 = o)
S E 5 g | 8 ks : o =2 5 @ o
Q 3] 3] = £ 3 5 Oc | ma [ 2 Q@ o
5 = = S > @ @ =0 a o Qs | 35 3]
o (3 = o - O = [0} > O — o
=5 = c o 0 %) °os5 | o= o o o @ Eo (9}
g 5 oy Z - S S 3 ° 2 3 29 So @
O G ) T | 80| © |56 |TE|To | 2| F >
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict

ATTACHMENT TO TEST REPORT IEC 60730-2-9
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Automatic electrical controls for household and similar use

Part 2: Particular requirements for temperature sensing controls

Differences according to................ :  EN 60730-2-9:2010 used in conjunction with
EN 60730-1:2011

Attachment Form No. ........cccccerene : EU_GD_IEC60730_2_9H

Attachment Originator..................... : SIQ

Master Attachment.........ccccecerunecen. : Date (2014-03)

Copyright © 2014 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
CENELEC COMMON MODIFICATIONS (EN) P

5. RATING —

5.1 Controls for direct connection to supply mains: P

single phase usage at 230V / multiphase usage at
400V covered (EN 60730-1)

6. CLASSIFICATION —
6.4.3.105 |Replace: N/A
an action which cannot be reset under electrically N/A

loaded conditions and at temperatures above -
20 °C or at a lower temperature if so declared
(Type 1.AK or 2.AK);

6.7 According to ambient temperature limits of the switch head N/A
6.7.104 Add: N/A
Non-bimetallic SOD for incorporation into N/A
appliances for heating or employing liquids or
steam
7. INFORMATION —
7.2 Methods of information: —

Replace in the table 7.2. —

601 — EMC standard / test method P
23.1(Method X) (EN 60730-1):

602 — declared voltage and current for emission P
test 23.1.1 (Method D) (EN 60730-1):

103 - SOD reset temperature (either —35 °C or N/A
0°C) 17.15.2.2 (Method X) (EN 60730-2-9):

115 - Ageing temperature for non-bimetallic SOD N/A
17.15.2.2 (Method D) (EN 60730-2-9):

116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD 17.15.2.2(Method D) (EN 60730-2-
9):

Add. in the table 7.2. —

601 - The minimum voltage at which a voltage N/A
maintained thermal cut-out will not reset (this shall
not be higher than 0,85 times the minimum rated
voltage) 11.4.106 (EN 60730-2-9):

7.4.3 In United Kingdom terminals exclusively for live N/A
external conductor marked L not used other ways
(EN 60730-1 Annex ZB)
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Clause Requirement — Test Result — Remark Verdict

10. TERMINALS AND TERMINATION’S N/A

10.1.4.2 Sub-clause deleted _

10.1.4.3 Sub-clause deleted —

10.1.16 Void —

10.2 Terminals and terminations for internal conductors —

10.2.1 Connectable conductors: N/A
-no terminals required if conductor permanently N/A
connected by manufacturer

11. CONSTRUCTIONAL REQUIREMENTS —

11.1.102 | Add: —
Insulating material used in non-bimetallic SODs as N/A

defined in this standard shall comply with the
requirements of EN 60216-1:2001 and be suitable
for the application (EN 60730-2-9).

11.4 Actions: _

11.4.106 Replace: Voltage maintained thermal cut-out (Type 1.AK or Type 2.AK) —

A voltage maintained thermal cut-out shall be so N/A
designed that it does not automatically reset at any
temperature higher than -20 °C or any lower
temperature declared in Table 7.2, Requirement
111

Compliance is checked by the following test which N/A
is carried out as part of 17.14

The voltage maintained thermal cut-out shall be N/A
maintained, in an operated condition, at -20 °C or
at any lower temperature declared by the
manufacturer in Table 7.2, Requirement 111

The voltage maintained thermal cut-out is N/A
connected to the voltage value declared in Table
7.2,Requirement 601, in series with a resistance of
a value which will limit the current through the
control to not more than the maximum rated
current together with a suitable means to detect
resetting of the thermal cut-out.

The test will continue for 1 h. The device shall not N/A
reset during this period.
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Clause Requirement — Test Result — Remark Verdict
11.8 Size of cords - non-detachable N/A
11.8.1 Non-detachable cords: N/A
- rubber sheathed, not lighter than (60245 IEC 53) N/A
HO5RR-F of HD 22.4; type :
- PVC sheathed, not lighter than (60227 IEC 53) N/A
HO5VV-F of HD 21.5; HO5 VV-F; type111 :
11.11 Requirements during mounting, maintenance and servicing N/A
11.11.1 Covers and their fixing N/A

11.11.1.3 | Sub-clause deleted —

11.11.1.4 |Sub-clause deleted —

12. MOISTURE AND DUST RESISTANCE N/A
12.1 Protection against ingress of water and dust N/A
12.1.6.2 The glands and other sealing means are than N/A

tightened with a torque equal to two-thirds of that
given in Table 20 (19.1 of the previous edition)

12.3 Sub-clause deleted —
13. ELECTRIC STRENGTH AND INSULATION RESISTANCE —
Replace: —

Clause of part 1 is applicable —

13.2.3 Consult the table 12 for differences in test voltages |

13.3 Sub-clause deleted:

14. HEATING

14.4 Electrical conditions:

| V| T

- voltage (V): most unfavourable value between
0.9 and 1.1 times Ur

- voltage (V) if circuit not voltage sensitive: min. N/A
10% of Ug

- current (A): most unfavourable value between P
0.9 and 1.1 times I

14.71 If Tyeas = Tmax Specified in 14.1 (windings and core laminations), 6 samples N/A
subjected to the following tests:

Moving parts, if any, were locked and a current N/A
was passed individually through each winding to
reach Tya.x measured under the conditions of test
14.1

Current is increased to reach Ty + Tincrease N/A
(Tincrease Chosen in table Z1) and held constant for
the first period of the corresponding Time gy
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Timereta (corresponding to chosen Tigrease) iS N/A
divided in 4 equal periods of 48h each followed by
humidity treatment acc. 12.2 (deviation: electric
strength at level 50 % of 13.2)

Failure of only one of the six samples during the N/A
first of the four periods of the test is ignored.
If 1 of the 6 samples fails during the 2", 3 or 4" N/A

period of the test, the remaining five samples are
subjected to an additional fifth test cycle

Fifth test cycle followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

Failure of any of the remaining five controls will N/A
entail a rejection.

Controls are than subjected to test of 17.8 for one N/A
half of specified cycles

Test of 17.8 followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

15. MANUFACTURING DEVIATION AND DRIFT —

15.5.3.109 |Replace: =

For SODs, after the contacts have operated, N/A
satisfactory disconnection is determined by
subjecting each SOD device to the voltage
specified in Table 13.2, with no prior humidity
treatment

16. ENVIROMENTAL STRESS —

Replace: —

All controls except bimetallic SODs shall be P
environmentally conditioned as per Clause 16 of
EN 60730-1.

17 ENDURANCE —

17.2.2 Replace: —

Electrical load as specified in table 14(17.2.1 of the —
previous edition) at rated voltage Vg, with this
voltage than increased to 1,15 Vg for the
overvoltage test of 17.7 and 17.10

17.2.3 Sub-clause deleted .
17.3.1 Replace: .
If Trin is less than 0°C, the following additional tests N/A

shall be carried out with the switch head
maintained between T, and (T - 5) °C:

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.17.0379.02
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-16
Road, Guangzhou Science City, Guangzhou 510663 page 98 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138




Attachment 1
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Clause Requirement — Test Result — Remark Verdict
- Controls with Type 1 action — Clauses 16 and 17; N/A
- Controls with Type 2 action — Clauses 15, 16 and N/A
17,

17.15. Single operation devices —

17.151 Bimetallic single operation devices —

17.15.1.3 |Replace: —

17.15.1.3 | For bimetallic single operation devices with a N/A
declared reset temperature of -35 °C, six untested
samples shall be subjected to an over-voltage test
for one cycle under the electrical conditions of
Table 17.2-1.

17.15.1.3.1 | Replace: —

17.15.1.3.1 | For bimetallic single operation devices with a N/A
declared reset temperature of 0 °C, one sample
shall be subjected to an over-voltage test of 50
cycles under the electrical conditions of Table
17.2-1.

17.15.2 Non-bimetallic single operation devices —

Replace: _

For a non-bimetallic SOD, automatic temperature N/A
sensing functions except those for the non-
bimetallic part of the control, such as thermostat,
temperature limiter and/or the thermal-cut-out,
shall comply with 17.16.101, 17.16.103 and
17.16.104 respectively. Tests conducted on
separate samples.

Replace: _

17.15.2.1 Six untested samples are then to be mounted in a N/A
suitable apparatus and the thermal sensing
elements are conditioned for an ageing period
equal to either 750 h or the result of the specified
number of cycles declared by the end product
application divided by 4 (calculation value is the
number of hours), whichever is greater

The ageing temperature is declared in Table 7.2, N/A
Item 115, tolerance of 0 K -5 K. No operation of
the single operation devices shall occur during this
ageing period. Operation of the devices shall be
detected as indicated in 15.5.3.107
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Clause

Requirement — Test

Result — Remark

Verdict

Replace:

17.15.2.2

At the end of the ageing period, the samples are
removed from the apparatus.

N/A

The appropriate tests of Clause 15 shall be
repeated on six untested samples and the six
samples subjected to the conditioning of 17.15.2.1
and the temperatures measured shall be within the
declared deviation limits, with the electrical
conditions of the test VRmax and IRmax.

N/A

For non-bimetallic SOD's where any sensing
element has a declared reset temperature, the
SOD's shall be held at the temperature declared in
Table 7.2, the test shall continue for 7 h. The
device shall not reset during this period as
determined as indicated in 15.5.3.109

N/A

All samples shall then be subjected to the test of
Clause 13, carried out at the temperature limits
declared in Table 7.2, Requirement 36

N/A

17.16.105

Replace:

Void

18.

MECHANICAL STRENGTH

18.1

General requirements

18.1.6

Sub-clause deleted

18.4

Sub-clause deleted

20.

CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH

INSULATION

Replace Table 22

21.

RESISTANCE TO HEAT, FIRE AND TRACKING

Replace:

21.2.7

Compliance is checked by the tests of Clause G.4
of Annex G, carried out at a voltage corresponding
to the PTI value declared for Table 1, requirement
30

Replace:

21.3

The test sequence of 21.2.1 through 21.2.7
applies, preceded by the preconditioning of 21.3.1.
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Clause Requirement — Test Result — Remark Verdict
For parts which maintain or retain in position P
electrical connections the glow-wire test carried-out
at 850 °C

21.4 Sub-clause deleted —

23. EMC REQUIREMENTS EMISSION N/A

Replace (the first line of the second paragraph) : —

23.1 Compliance is checked by one of the following N/A
methods as declared by the manufacturer (Table 1,
requirement 601) (see also table H.10)

Add (before the first dashed paragraph): —

23.1.1 - the test is conducted at the lowest declared N/A
voltage and lowest declared current (Table 1,
requirement 602)

Replace (the second paragraph): —

23.1.2 The duration of radio interference is measured by N/A
an oscilloscope, or the measuring equipment
specified in EN 55016-1-1 but with the capability to
measure 20 ms, connected to the control so as to
measure the voltage drop across the contacts.

26. EMC REQUIREMENTS IMMUNITY. OPERATION WITH MAINS BORNE N/A
PERTURBATIONS, MAGNETIC AND ELECTROMAGNETIC DISTURBANCES
See Annex H N/A
27. ABNORMAL OPERATION N/A
27.2 Locked mechanism test (for controls incorporating Electro-magnets) N/A
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST N/A
Clause deleted —
D ANNEX D - HEAT, FIRE AND TRACKING N/A
Clause deleted —
ANNEX H - REQUIREMENTS FOR ELECTRONIC CIRCUITS P
H.7 Information, addition to Table 7.2: P
H36 - replacement: limits of activating quantity for P
any sensing element over which micro-
disconnection or electronic disconnection is
secure; clause: 11.3.2, H2.4.6; method: X
H.26 EMC REQUIREMENTS IMMUNITY .Operation with mains borne perturbations, N/A
magnetic, and electromagnetic disturbances
Add: N/A
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
H.26.1 For EMC immunity of operating controls of Type 1 N/A
action intended to be used as “free standing
controls, independently mounted and/or in-line
cord controls” the test of Annex ZD applies
instead of those of Clause H.26
H.26.7 Influence of d.c. in a.c. networks (sub-clause deleted) N/A
H.26.10 Replace: N/A
Sub-clause deleted N/A
J ANNEX J - REQUIREMENTS FOR CONTROLS USING THERMISTORS P
J17.17 - thermal runaway by increased voltage (PTC), N/A
J17.18.5.
- thermal runaway by increased current (NTC), P
J17.18.6
CC ANNEX CC — Number of cycles N/A
Delete: Table CC.2 N/A
ZA ANNEX ZA (normative) Normative references to international publications P
ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) P
AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, N/A
UNITED KINGDOM
ZB2.7.2 Class 0 controls are not allowed N/A
ZB2.7.3 Class 0l controls are not allowed N/A
ZB 2.7.5.3 |Class 0l controls are not allowed N/A
ZB 4.3.3.1 |Class 0 controls and Class 0l controls are not N/A
allowed
ZB 4.3.3.3 |Class 0 controls and Class 0l controls are not N/A
allowed
ZB 6.8.2.1 |Class 0 controls are not allowed N/A
ZB 6.8.2.2 |Class 0l controls are not allowed N/A
ZB 6.8.3.1 |Class 0 controls are not allowed N/A
ZB 6.8.3.2 |Class 0l controls are not allowed N/A
UNITED KINGDOM P
ZB743 Terminals exclusively for live external conductor: P
indicated: "L"
ZB 7.4.3.2 |letter "L" must not be used in another way P
AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, N/A
UNITED KINGDOM
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
ZB9.1.1 Class 0l controls are not allowed N/A
ZB9.1.2 Class 0l controls are not allowed N/A
Table 12 Note 10) Class 0l controls are not allowed N/A
ZB 11.1.3 |Plug must be according to standard sheet B2 in N/A
IEC 83 (see also ZC)
FINLAND , NORWAY AND SWEDEN -
ZB 16.2.1 |replace "-10+2 °C" by "-25+2 °C" (control must P
be stored 24h at -25+2 °C)
ZC ANNEX ZC, NATIONAL DEVIATIONS (EN) N/A
ZC11.1.2 |(SWEDEN) N/A
Mercury not allowed in switches and controls,
such as level switches, thermostats and relays
ZC 11.1.3 [(UNITED KINGDOM) N/A
add to requirement: These regulations apply to
all plugs for domestic use at a voltage of not less
than 200V and in General allow only plugs to BS
1363 to be fitted
ZD ANNEX ZD (normative) EMC IMMUNITY FOR CONTROLS P
ZD.2 Classification of the control: P
ZD.3 INFORMATION P
603 According to the electromagnetic environment P
of one of the two EMC levels (ZD.2)
604 EUT was tested without primary protection N/A
(ZD.5)
605 Cable length < 30 meters (ZD.5) N/A
606 Data line length < 10 meters (ZD.5) N/A
607 Test level (= protection level when upstream N/A
protection is not in place) (ZD.5)
608 Data line length < 3 meters (ZD.5) N/A
609 Applicable of test and frequency (ZD.9) N/A
Installation and environmental condition N/A
ESD: e : —
Radiated EMF field: Level; Frequency range ......... : —
Burst: Level ... —
Surge: Installation Class.........ccoovveveeveeneeiensenniens : —
Conducted disturbance: Level..........cccevecvecenennnn —
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
Power magnetic field: Level..........ccoovvviiinnnnne : —
Voltage dips & interruption Level...........cccoooeeeen. : —
ZD.4 Compliance criteria ABC —
ZD.5 Surge immunity test P
The control is mounted as specified in 4.1.1, P
supplied at rated voltage and operated at
representative
operating conditions. It is tested in accordance P
with EN 61000-4-5.
AC power supply and AC /O directly connected to P
mains network
AC power supply and AC I/O not directly connected N/A
to mains network
DC power supply and DC 1/O directly connected N/A
thereto
Unsymmetrical operated circuits/lines N/A
Symmetrical operated circuits/lines N/A
Shielded 1/0O and shielded communication lines N/A
ZD.6 Electrical fast transient/burst immunity test P
AC power supply and control output for direct P
connection to the supply
DC power supply and control outputs for direct N/A
connection to the supply
Data lines N/A
ZD.7 Radio-frequency electromagnetic field immunity P
ZD.71 Immunity to conducted disturbances P
Test levels for conducted disturbances on,
mains P
I/O lines N/A
DC power lines N/A
ZD.7.2 Electrostatic discharge P
Test voltage and application..........c.ccocceveeneeneenen. :
ZD.8 Immunity to radiated electromagnetic fields Control P
declaration
80 MHz to 1 GHz Field strength ........ccccoeieiiieienns : P
1,4 GHz to 2 GHz Field strength ........cccoecveivenenne : P
2,0 GHz to 2,7 GHz Field strength ........cccccceeneeneee. : P
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause

Requirement — Test

Result — Remark Verdict

ZD.9

Immunity to power-frequency magnetic fields

POWET ... :
AT e :
FrequeNCY ..oooveei e :

ZD.10

Test of the influence of voltage dips and voltage
interruption in the power supply network

During the test, the control was initially operated at
its rated voltage. The control was operated at
representative operating conditions.

Voltage dips (50 Hz / 60 Hz)

Duration in periods 50 Hz/60 Hz

Compliance criteria

Voltage interruption (50 Hz/60 Hz)

Duration in periods 50 Hz/60 Hz

Compliance criteria

Y4

ANNEX ZZ (informative) Coverage of Essential Requirements of EU Directives

U|U|U| V| TUO|(T|T©

This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD

8/F, Block F, Guangdong Software Science Park, No.11 Caipin
Road, Guangzhou Science City, Guangzhou 510663
Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138

Technical Report No.: 68.5.51.17.0379.02
2018-04-16
page 105 of 112



Attachment 2

ATTACHMENT TO TEST REPORT
DIFFERENCES BETWEEN REVISION EN 60730-1: 2011 and EN 60730-1: 2016

Differences according to..........cc..... : EN60730-1:2016

Attachment Form No. ......cccocverienaes : TOS-01

Attachment Originator...................... : TOS

Master Attachment.........ccccceeccmruncen. : Date (2017-03)

Title Changes of the title of the Standard into “Automatic electrical controls — Part 1: N/A
General requirements”;

H.26.1 Add: P

For type 2 controls the tests of Clause H.26 are also carried out after the control
has performed its safety function.

H.26.4 Add harmonics and interharmonics including mains signalling at a.c. power port, P
low frequency immunity tests

Table H.12 | modification to Table H.12 to align with CISPR 22 P

J.1.1.1 Replace the first paragraph by: P

Annex J is applicable to discrete thermistor-type devices and to controls using
thermistors constructed of doped ceramic or polymeric semiconductor materials.

Add: N/A

Annex J does not apply to thermistors used in control functions where further
measures to ensure safety are implemented within the control.

These requirements apply to positive temperature coefficient (PTC) and negative
temperature coefficient (NTC) type devices.

Control devices, such as current limiters are not intended to replace current
interrupting devices such as fuses, but are intended to provide a level of overcurrent
protection complying with the end-use equipment requirements.

J.4.2.5 Add: N/A

Unless otherwise specified, representative samples as indicated in Table J.3 shall
be subjected to the tests specified in J.17.18. New samples shall be used for all
tests other than the overload and endurance tests.

J432  |Add: P

For the purposes of this standard, the rated voltage (V r ) of a thermistor is the input
voltage of a thermistor as declared by the manufacturer.

J.43.2.11 |Add: P

The electrical and thermal ratings of a thermistor shall be in accordance with Table
J.4 and based on its intended application.

J.11.3.10 |Add: N/A

Thermistors used in controls to provide functional safety or as controls to provide
functional safety for a controlled application shall provide type 2 action (type 2.YJ),
for other applications at least (type 1.YJ).
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Attachment 2

J.15.7 Add calibration tests for PTC thermistors N/A

J.15.8 Add inrush current measurement P

J.20 Add creepage distances, clearances and distances through insulation requirements P

J.o7 Add the requirements for abnormal operation P

Annex V Add new requirements covering battery-powered controls, and the use of batteries in P
controls.

CL.24.1.1 |Add: N/A

Switch mode power supplies or transformers used in converters shall comply with
the requirements of IEC 61558-2-16.

CL.24.4 Add: N/A

Switch mode power supplies not covered by 24.2.1, including their peripheral
circuitry, used in electronic controls shall comply with the tests of 24.4.1 and all of
the applicable requirements of this standard.

CL.24.4.1 |Add overload tests for switch mode power supplies N/A

CL9.3.3 revisions covering the allowance of screwless-type clamping units complying with N/A
EN 60999-1

H.11.12 Add: P
Subclause H.11.12.4 contains additional requirements for remotely actuated control
functions.

H.11.12.4 |Add: P

Add the tests of remotely actuated control functions

updated requirements for temperature sensing controls. P
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Attachment 3
General View for model iTG500 and SALITG1
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Details of: General View
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Details of: Inside construction
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Details of: Inside construction
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Details of:
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Details of: General View for model iTG310 and SALI3G1
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Details of: General View
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TEST REPORT

Test Report No.: 68.5.51.16.0536.04 Order No.: TOS1803052

Client Reference No.: N/A Order Date.: 2018-03-28

Applicant: Salus Limited

Address: 6/F, Building 20E, Phase 3, HongKong Science Park, 20 Science Park East Avenue, Shatin, New
Territories, HongKong

Test item: Digital Wireless 868MHz Receiver

Identification / Type No.: SAR51R1, RXRT510, RXRT510(WB), RXRT510(WB2)

Order content: Safety report, RED 2014/53/EU article 3.1.a

Test specification: EN 60730-2-9:2010, EN 60730-1:2016

Date of receipt: 2018-03-29

Test sample No.: TOS1803052

Testing period: 2018-03-29—2018-04-08

Place of testing:

8/F, Block F, Guangdong Software Science Park,
No.11 Caipin Road, Guangzhou Science City, Gua
ngzhou 510663

Testing laboratory:
TEN-ONE SERVICES CO., LTD

Test result*: PASS

Tested by......... : Andy Du

?F’w"' T
PR ;@N
77 RASS)

! 1 'l i R :- |-

Other information:

Attachment 1: 12 pages of EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES test
report

Attachment 2: 2 page of differences between revision EN 60730-1: 2011 and EN 60730-1: 2016

Attachment 3: 5 pages of photo.

The content about EMC in this report is referred to report NO. 68.5.52.16.0537.04

Legend:

PASS=passed a.m. test specification(s) Fail= failed a.m. test specification(s) N/A=not applicable  N/T=not tested

This test report relates to the a. m. test item. Without permission of the test center this test report is not permitted to be
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products.
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TEST REPORT
IEC 60730-2-9

Automatic electrical controls for household and similar use - Part 2-9:
Particular requirements for temperature sensing controls

Report reference NO.........cccceeveveernnenn. :

Date Of iISSUE......eeeveeeieerreeieee e, :

68.5.51.16.0536.04
2018-04-08

Testing laboratory..........cccccvevvvevnennne. :

AAress ..., :

Testing location ..........ccceevveevveerneenne. ;

See cover page

See cover page

See cover page

Applicant.......ccccovevveeveeeee :
AdAreSSs ....ooovveeeieee e :

See cover page

See cover page

Test specification

Standard .........ooeeevveeeeeeiieeeeee s 2

IEC60730-2-9: 2008 (Third Edition) and Am.1:2011 in conjunction with
IEC 60730-1:2010 (Fourth Edition)

Test procedure .......coccvveveeeeiieerneenne :

CE-LVD test report

Procedure deviation ............c.cccceeenen. : NA
Non-standard test method ................. : NA

Test Report Form NO. ........cccovevieenen. : IEC60730_2_9H
Test Report Form(s) Originator.......... . UL(US)

Master TRF ..o . 2014-01
Number of pages (Report) ................. : 94

Number of pages (Attachments)........ . 12+2+5

Type of test object......cccccvevieecnnnen. :
Trademark......ccoeeeeeeeiee e ;

Model and/or type reference............... :

Manufacturer 1 ........ccoeevvvveeeeeeeeennnee. :

Manufacturer 2 .........coocevveeeeeeeeeennneee. :

RatiNg(S) ...vvvevveerieerieeeree e esee e :

Digital Wireless 868MHz Receiver

OSALUS |NSTINCT
SAR51R1, RXRT510, RXRT510(WB), RXRT510(WB2)

Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou

Community, Nanwan Street Office Longgang District, Shenzhen. China
Asia Electronic Dongguan

Zhen' an Science and Technology Industrial Park, Chang’ an Dongguan
Guangdong, PRC.

Powered supply: 230V~, 50Hz, 16(5)A
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Copy of marking plate:

NO [com | L NO [cOM | L
seamr,  RXRT510( WBZ c E seamry  RXRT510(WB) c E
230V~,50Hz,16(5)A 230V~,50Hz,16(5)A
T45 T45
— IP30 — IP30
| NO Jcom] L | N | NO JcOM| L | N
LT S S [H[ :g T 1 I
16(5)A N 16(5)A L N [ H [
2:30VAC 230VAC
SALUS EU Headquarters 30Hz SALUS EU Headquarters S0Hz
Barnsley,South Yorkshire Barmnsley,South Yorkshire
United Kingdom,S75 3SP Made in China United Kingdom,S75 38PF Made in China
NO |COM | L | N ]
— RXRT510 ( E
2300 50Hz, 1B6(5)A
T45
— ]
BT T I T 30.0
1 | 1 |
BS54, L N [H[
230N
5ALUS EU Headguarters S0Hz _—
Bamsley, South Yorkshire 9 SALUYS
United Kingd om, 575 250 Made in Chira r
- 46.0 -

Test items particulars:

Classification of installation and use..........cccceeevveeeee.

SUupply CONNECHION .....eeeiieiiieeiiie e

Protection against electrical shock ..............ccccceeeee. :
Type of automatic action ............cceeceeeiineiiniiiecneenns :
Degree of protection..........cccoceeeieriiieenieesiee e :

Type of load for controlled.............cccoeiiiiiiiiiinnenns :

..+ Terminal block
Class Il

Type 1.B

IP30

Resistive and inductive load

Independently mounted control for surface mounting

General remarks:

"(see Enclosure #)" refers to additional information

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

appended to the report.

"(see appended table)" refers to a table appended to the report.

Comments: N/A
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General product information:
1. All the models are identical to each other, except for model name.

2. This report is based on report 68.5.51.16.0536.03, update the applicant address.

3. Product covered by this report is independently mounted electronic thermostat which is class Il control.
Product is suitable for surface mounting on a wall. The method of load connection is fixed wiring with
screw terminal.

Factory Name and Location:
Factory 1:

Computime Electronics (Shenzhen) Company Limited

Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou Community, Nanwan Street Office
Longgang District, Shenzhen. China

Factory 2:

Asia Electronic Dongguan
Zhen’ an Science and Technology Industrial Park, Chang’ an Dongguan Guangdong, PRC.
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IEC 60730-2-9

Clause Requirement + Test Result - Remark Verdict
3 GENERAL REQUIREMENTS -
Control designed and constructed in such a fashion not to cause injury to persons or P

damage to property

5 Ratings --

5.1 Maximum rated voltage (V) .....ccccceevevvrevevienesieenenne | See marking plate for detail

5.2 Maximum rated current (A) ......ccccoeereerieenieenieee : | See marking plate for detall

6 CLASSIFICATION --

6.1 Nature of SUPPIY....cceeeiiieeiieeiie e s =

6.2 Type of load and power factor...........cccceeiienieennn. . | Resistive or inductive load

6.3 PUIPOSE.....eiii e : | Room temperature control

6.4 According to features of Automatic Action --
Features of automatic action, Type 1 or Type 2...... |Type 1 P

6.4.3.101 for sensing actions, leakage from the sensing N/A

element or from parts connecting sensing element to
switch head (type 2.N); no increase in the operating
value

6.4.3.102 an action operating after the thermal cycling test N/A
17.101 (type 2.P)

6.4.3.103 an action which is initiated only after a push-and turn N/A
or pull-and turn actuation and in which only rotation is
required to return the actuating member to the off or
rest position (type 1.X or 2.X)

6.4.3.104 an action which is initiated only after push-and turn or N/A
pull-and turn actuation (type 1.Z or 2.7)

6.4.3.105 an action which cannot be reset under electrically N/A
loaded conditions (type 1.AK or 2.AK)

6.4.3.106 — an action which operates after declared agricultural N/A
environmental exposures
(Type 1.AM or 2.AM)

6.5 Degree of protection provided by enclosure per IEC IP30 P
‘ 60529 and control pollution situation....................... :
6.6 Method of connection ... | Fixed wiring
6.7 Ambient temperature limits of the switch ahead: T45
) I ) O O TS :
6.7.101 Controls for use in cooking appliances N/A
6.7.102 Controls for use in or on ovens of the self-cleaning N/A
type
6.7.103 Controls for use in or on food-handling appliances N/A
6.7.104 Non-bimetallic SODs limited for use in appliances for N/A

heating or employing liquids or steam
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Not suitable for instantaneous water heaters and N/A
storage water heaters

6.8 Protection against electric ShockK...........ccccccoeeeieennee : |Class i P

6.8.3 For an in-line cord control, a free standing control, an --
independently mounted control or a control
integrated or incorporated in an assembly utilizing a
non-electrical energy source

6.9 Circuit disconnection or interruption..........cccccceeuvee.. ;| Micro disconnection P

6.10 Number of cycles of actuation (M) of each manual N/A

' = o1 1o o TSROSO :
6.11 Number of cycles of actuation (A) of each automat|c 100 000 P

' =Tt (1o ] o 1R :
Temperature limits of the mounting surface of the 90 P

6.12 .

(olo] g1 o] I (O o] gl [ I 3
6.13 Value of proof tracking index (PTI) for the msulatlon 175 P
' material USed ..........coceeveeiiiiieiieeeeee e :
Period of the electrical stress across insulating parts | Long period P

6.14 supporting live parts, and between live parts and
earthed metal (short or long period).........ccccccuve.ee. :

6.15 According to Construction --

6.15.101 controls having parts containing liquid metal N/A

6.16 Ageing requirements (type Y) of end-product N/A

‘ L=To 011 0] 01=T 0| SRS TR :

6.17 Use of thermistor (ANNEX J) ......cccceeiieenieeniieesiene : N/A

6.18 Use of software class (Annex H)........ccocceeieeiieeene : |Class A P

7 INFORMATION -

721 Methods of providing information (Addition to table 7.2)

1 — Manufacturer's name or trademark (Method C): | See marking plate
SAR51R1, RXRT510,
2 — Unique type reference (Method C).................... : |RXRT510(WB),
RXRT510(WB2)
3 — Rated voltage or rated voltage range in volts See marking plate P
[V L=] (g To o X ) S :
4 — Nature of supply (Method C) ........cccvevvverreenen. : 1230V ac, 50 Hz, 16(5)A P
5 — Frequency, if other than for range 50 Hz to 60 Hz 50Hz N/A
inclusive (Method C)........ooooeiiiiiiiiiieeeeee e :
6 — Purpose of control (Method D)..........ccccccueennene : | Room temperature control
6a — Construction of control (Method D).................. : Independently mounted control
for flush mounting
7 — The type of load controlled by each circuit See marking plate P

(MethOd C) ..ot :
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15 — Degree of protection by enclosure: IP30 P
(MethOd C) ..ot :

17 — Terminals for external conductors (Method C): | See marking plate

18 — Terminals for external conductors which accept
a wider range of conductor sizes, (Method D) ........ :

19 — Method of connection and disconnection for N/A
screwless terminals (Method D)..........cccecoeeieennnee. :

20 — Details of any special conductors which are N/A
intended to be connected to terminals for internal
conductors (Method D)........cceeeieeeiiiiniienee e, :

21 — Maximum temperature of terminals for internal N/A
conductors, if higher than 85°C (Method X)............ :

22 — Temperature limits of the switch head, if T, is | T45 P
lower than 0°C, or T« is other than 55°C

(Method C) ..o :

23 — Temperature limits of mounting surfaces (Ts) |f N/A
more than 20 K above T, (Method C).................. :

24 — Classification of control according to protect|on Class I P
against electric shock (Method X).......ccccccvevvvveenen. :

25 — For Class Il controls, the symbol for Class Il P
construction (Method C) .......cccoveeiiieniienieeee e, :

26 — Number of cycles of actuation (M) for each N/A
manual action (Method X) .......ccccccvveviieiiieciieeeee :

27 — Number of automatic cycles (A) for each 100 000 P
automatic action (Method X) ........cccceevieiiiiniienenn. :

28 — Ageing period () for controls with Type 1.M or N/A
2.M action (Method X) ......cccceeevieeiieenieecee e,

29 — Type of disconnection or interruption prowded Micro disconnection P
by each circuit (Method X).........ccccoviiiriiiiiiiieee :

30 — PTI of materials used for insulation (Method X) |175 P

Independently mounted control P

31 — Method of mounting controls (Method D) ....... " lor flush mounting

3la — Method of providing earthing of control N/A
(V=] (g To o N ) T :

32 — Method of attachment for non-detachable cords N/A
(MethOd D) ..o :

33 — Intended transportation condition of control N/A
(V=] (g oo 1) SRR :

34 — Details of any limitation of operating time N/A
(MethOd D) ..ot :

35 — Period of electric stress across insulating parts P
(V=] (g oo 1) SRR :
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36 — Limits of activating quality for any sensing N/A
element over which micro-disconnection is secure
(Method X) ..eeeeeeeeecie e s :

37 — Minimum and/or maximum rates of change of N/A

activating quantity, or minimum and/or maximum
cycling rates for a sensing control (Method X)........ :

38 — Values of overshoot of activating quantity for N/A
sensing controls (Method X)........cccccevieeiiniienennen. :

39 — Type 1 or Type 2 action (Method D) ............... : | Typel

40 — Additional features of Type 1 or Type 2 actlons Type 1.B

(V=] (g To o N ) SR :

41 — Manufacturing deviation and condition of test N/A
appropriate to deviation (Method X).........cccccccueenee :

42 — Drift (Method X) ....cooveeeiiiieeeeeeeeie : N/A
43 - Reset characteristics for cut-out action N/A
(Y23 (g To o N ) R :

44 - Hand-held control or control intended for hand— N/A
held equipment (Method X) .........ccccoeiiiiiniiiieneenne :

45 - Limitation to the number or distribution of flat N/A
push-on receptacles (Method D)........ccccccvvevveennenne :

46 - Operating sequence for controls with more than N/A
one circuit (Method D) ......coooeieiieiiiiiieeee e, :

47 - Extent of any sensing element (Method D) .....: N/A
48 - Operating value(s) or operating time N/A
(Method D):

49 - Control pollution degree (Method D)................ . | Pollution degree 2 P
50 - Control intended to be delivered exclusively to N/A
the equipment manufacturer (Method X)................ :

51 - Heat and fire resistance category Category D P
(Method X) ..eeeeeeeie e :

75 - Rated impulse voltage (Method D) .................. ;| 4000V P
76 - Type of printed wiring board coating, N/A
(Method X):

77 — Temperature for ball pressure test P
(V=] (g To o N ) S :

78 — Maximum declared torque on single brush N/A

mounting using thermoplastic material (Method D) :

79 — Pollution situation in the micro-environment of N/A
the creepage or clearance if cleaner than that of the
control (Method D) .......cooceriiiiiiieieeeeee e, :

80 — Rated impulse voltage for the creepage or N/A
clearance if different from that of the control
(MethOd D) ..o :
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81 — Values designed for tolerances of distances for N/A
which the exclusion from fault mode “short” is
claimed (Method D) ......cccceeevieeivie e, :

8210 84 SEE ANNEX J ..o : N/A
85 — For Class lll controls, the symbol for Class III N/A
construction (Method C) ........ccooeieiiiinieeiieeeee e, :
86 — For SELV or PELYV circuits, the ELV limits N/A
realized (Method D) ........cccoveeviverciie e :
87 — Accessible voltage of SELV/PELYV circuit, if N/A

different from 8.1.1, product standard referred to for
the application of the control, in which standard(s)
the accessible SELV/PELYV level(s) is (are)

[V L=] (g To o N ) TSI E

And product standard referred to for application, in N/A
which standard(s) the accessible SELV/PELV
level(s) is (are) (Method D)......c.ceeeveeeieeecieveciieeninenns :

88 —SEE ANNEX U ..oeveieeieeiieieeeeeeeeeeveveeeereeeeessesseneenns :

89 — Emission tests and groups as declared
according to CISPR 11 (Method X)......ccccoceerieenee. :

90 — Immunity tests for protective controls for use P
according to IEC 60335 appliances (Method X) .....:

911092 See ANNEX H ....oooiiiiiiiceeeee : P
101 — max. sensing element temperature (other than N/A
relevant to requirement 105); (Method: X)...............

102 - time factor; method: (Method: X) N/A
103 - bi-metallic SOD reset temperature (either - N/A
35°C or 0°C; (Method: X) ..cocvveeceeeeieecieece e

104 - number of cycles for bi-metallic single- N/A
operation devices with 0°C reset; (Method: X)

105 - maximum temperature for the sensing element N/A
for the test of 17.16.107; (Method: D) .......cceeeueennni

106 - controls having parts containing liquid metal N/A
(MethOd: D) ...

107 - tensile yield strength; (Method: X)................... N/A
108 - min. current for the test according to clause N/A
23.101; (Method: D)...ooeveeeeceee e

109 - Tyax Mmax. ambient temp. in which control may | T45 P

continuously remain in operated condition so that
Table 14.1 temperatures are not exceeded ;
(Method: D) ..ot

110 - Time period, t;: max. time during which N/A
ambient temp. can be higher than Ty after the
control has operated; (Method: D) ........ccccoeevienenest
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111 - Temp. limit above which automatic reset of a N/A
manual reset thermal cut-out or a voltage maintained
thermal cut-out does not occur (not higher than —

20 °C); (Method: X)..ooeeeeieeieeeee e

112 - For Type 2.P controls, the method of test; N/A
(Method: X) ...veeeieiieiieeeeeee e

113 - The click rate N or switching operations per N/A
minute for the purposes of testing to CISPR 14-1;

(Method: X) oo

114 - Rated functioning temperature (Ty); N/A
(Method: C) ..

115 - Ageing temperature for non-bimetallic SOD; N/A
(Method: D) eveeceeecee e s

116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD ; (Method: D)........cccoeveeiiieiiinennl

117 - Agricultural thermostat; (Method: D)............... N/A

7923 For integral/separate controls Documentation (D) P
- replaced with Declaration (X) ........ccccoeveviieiieeenenennnd

Marking for the integral control within the complex N/A

724 control included in the marking of the complex
control
Documentation (D) satisfied by similar information in P

7.25 y
Marking (C)

7251 Declaration (X) satisfied by similar information in P

B Documentation (D) or Marking (C)
Information for Integrated control provided by N/A

7.2.6 :

Declaration (X)

Incorporated control provided with manufacturers N/A
name or trademark and unique type reference when

other required marking provided by Documentation

(D)

Information for incorporated control intended for N/A
exclusive delivery to the equipment

Controls with limited space marked with N/A
manufacturer’'s name or trademark and the unique

7.2.7 . : L
type reference while other required marking included
in Documentation (D)

708 Additional pertinent information permitted if does not P

- rise misunderstanding ..........ccoccceeiiiieiieeieeeee :

7.2.9 Appropriate IEC symbols used per 7.2.9................ : P

7.3 Class Il symbol --
Used only for in-line cord, free-standing, and P

7.3.1 )
independently mounted controls

732 Outer square is approximately twice the size of the P

e inner square
7321 Largest dimension of the control (mm) ................... : P
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Side dimension of outer square (Mm)..........cccccuvee.. : N/A

Controls which include terminals for earthing N/A
7.3.2.2 continuity for functional purposes are not marked
with the symbol for class I

Marking placed on the main body, on non- P

4.1 detachable parts

Required marking legible and durable P

An arrow pointing towards the terminal identifies N/A
7.4.2 terminals of control intended for connection of supply
conductors

Additional markings required by the National erlng N/A
Codes Provided........c.oeevueeeiieeiieeeieecieee e eee e :

Terminals for neutral external conductor identified by P

7.4.3 letter "N"

External earthing and continuity terminals of Class Il N/A
7.43.1 and Il controls and terminals for earthing for
functional purposes identified by earth symbol

— for protective earth by the earth symbol for N/A
protective earth, IEC 60417-5019 (2002-10)

— For functional earth by the earth symbol for N/A
functional earth, IEC 60417-5017 (2002-10).

7.4.3.2 All other terminals appropriately identified .................: N/A

For use in Canada and the U.S.A, terminal intended N/A
for grounded supply conductor provided in white/grey
colour

For use in Canada and the U.S.A, the wire binding N/A
screw intended for equipment earthing conductor is
slotted/ hexagonal green-coloured head. Location is
such that it is unlikely to be removed during
servicing.

For use in Canada and the U.S.A, the pressure wire N/A
connector intended for equipment earthing conductor
is marked GROUND, GROUNDING, EARTH, or by a
marking on the wiring diagram shipped with the
control. Location is such that it is unlikely to be
removed during servicing of control

Additional markings required by National Wiring N/A
Codes of Canada and U.S.A provided.................... :

Symbols “+” and “-“ provided to indicate the direction N/A
to increase or decrease response value for the
controls to be set by the user or the equipment
manufacturer

7.4.4

Controls intended to be set by the equipment N/A
manufacturer or the installer accompanied by
documentation (D) indicating proper method for
securing the setting
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Replaceable parts destroyed during the normal N/A
operation marked to enable their identification from a
Catalogue or similar document, even after they
operated

7.4.5

Controls intended to be connected only to SELV N/A

7.4.6 systems are marked with the class Il symbol

This requirement does not apply where the means N/A

of connection to the supply is so shaped that it can
only mate with a particularly designed SELV or PELV
arrangement

Controls designed as for class Il but have terminals N/A
for earthing continuity for functional purposes are not
marked with the symbol for class Il construction

8 PROTECTION AGAINST ELECTRIC SHOCK --

Adequate protection provided against accidental P
contact with live parts in all unfavourable positions of
8.1.1 normal use, and after all accessible detachable parts
(other than lamps behind the detachable cover) were
removed.

Protection against accidental contact with live parts N/A
of the lamp provided to allow safe insertion and
removal of the lamps.

Live parts connected to a SELV supply not N/A
exceeding 24 V considered being non-hazardous.

If SELV- or PELV-circuits supplied at higher than 24 N/A
volts are accessible, the current between the
accessible part(s) and either pole of the supply
source of the SELV/PELYV circuits comply with
H.8.1.10.1.

Live parts connected to a SELV supply not N/A
exceeding 30 V considered to be non-hazardous in
the countries specified in the remarks column ....... :

Class Il controls and controls for Class Il equipment N/A
provided with protection against accidental contact
with metal parts separated from hazardous live parts
by only basic insulation

8.1.2

Lacquer, enamel, paper, cotton, oxide film on metal P
parts, and beads and sealing compounds not relied
upon for protection against accidental contact with
hazardous live parts

8.1.3

Self-hardening sealing compounds exempted from N/A
the above requirements

For controls connected to gas or water supply mains N/A
any metal part electrically connected to pipes is
separated from hazardous live parts by double
insulation or reinforced insulation

8.1.4

Class Il controls and controls for Class Il equipment P
8.1.5 for fixed installation: protection not impaired by the
installation of control / equipment
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Integrated and Incorporated controls: tests made to N/A
8.1.6 accessible parts when control is mounted as
intended with detachable parts removed

In-line and free-standing controls: tests are made N/A
8.1.7 when control fitted with cord; cross-sectional area of
COrd (MM2) oo :

Independently mounted controls: tests are made 2.5mm? P
when control mounted as in normal use, fitted with
cable or with a conduit; cross-sectional area of cable
(MM2) e :

8.1.8

8.1.9 Tests using the standard test finger and test pin: --

- Not permissible to touch bare live parts. P

- Controls with double insulation: not permissible to N/A
touch metal parts with test finger which are
separated from live parts by basic insulation.

Between Class Il and main/earth circuits, insulation N/A
8.1.11 external to the safety isolating transformer complies
with Class Il insulation

Live parts are hazardous if they exceed the values P
specified in 8.1.1 and it are not separated from the
8.1.12 source by protective impedance and are not a PEN
conductor or a part of the equipotential bonding
system

8.2 Actuating members and means --

8.2.1 Actuating members are not live P

Live actuating means provided with fixed insulated N/A

822 actuating member

Live actuating means not accessible when actuating N/A
member is removed

Controls other than Class IlI or for other than Class Il equipment: --

823 actuating members and handles to be held in normal use are:

- of insulating material, or N/A

- covered by insulating material N/A

If of metal: accessible parts (if likely to become live in N/A
the event of an insulation fault) separated from their
actuating means or fixings by supplementary
insulation

Controls for fixed wiring or for stationary equipment, previous requirement not --
applicable if parts:

- reliably connected to an earthing terminal/contact, N/A
or

- shielded from live parts by earthed metal N/A

- separated from live parts by double or reinforced N/A
insulation.

8.3 Capacitors --
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Class Il in-line cord controls and independently N/A
8.3.1 mounted controls: capacitor not connected to

accessible metal parts

Controls for Class Il equipment: capacitors not N/A

connected to metal likely to be connected to

accessible metal parts (control correctly mounted)

Metal casings of capacitors separated by supplementary insulation from: --

- accessible metal parts N/A

- metal parts likely to be connected to accessible N/A

metal parts

Controls connected to the supply by means of a N/A
8.3.2 plug: no risk of electric shock (from capacitor) when

touching the pins of the plug

Capacitance (UF) >0.1pF ....ooocooiiiiiiiiiiieeeeeee. : N/A

Average voltage (V) <34V ..o : N/A
8.4 Covers and uninsulated live or hazardous parts; cover fixing screws: --

- not accessible, or N/A

- earthed, or N/A

- separated by double or reinforced insulation, or P

- not accessible after mounting in the equipment N/A
9 PROVISION FOR PROTECTIVE EARTHING -
911 Accessible parts other than actuating members of in-line cord, free-standing and N/A

o independently mounted controls of Class 0l or Class | which may become live:

- connected to an earthing terminal, or N/A

- terminated within the control, or N/A

- connected to an earthing contact of an equipment N/A

inlet.

Accessible parts other than actuating members of integrated and incorporated --
9.1.2 : . o

controls for Class 0l and Class | equipment which may become live:

- have provision for earthing, or N/A

- earthed by the fixing means N/A

Earthing terminals, terminations or contacts not N/A
9.1.3 . )

electrically connected to any neutral terminal
9.2 Control of Class Il or Class llI --

- no provision for protective earthing P
9.3 Adequacy of earth connections --
9.31 Connection between earthing terminal and parts to be connected is of low resistance: --

- test current (A): 1.5 times rated current but min. N/A

25 A e :

- duration (h): until steady conditions ................... : N/A
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- voltage drop (V), integrated conductors included, N/A
external or internal conductors excluded ............. :

- calculated resistance (€2):<0.1 Q ....coceeiieveiieene : N/A
Fixed wiring and methods X and M earthing N/A

9.3.2 : :
terminals meet requirements of 10.1

933 External earthing connections not made by N/A

e screwless terminals
for attachment methods Y and Z, screwless earthing N/A
terminals complying with IEC 60998-2-2 or 60998-2-
3 are allowed

9.34 Size of accessible earthing terminals --
- accessible earthing terminals, range: N/A
2.5 mm’to 6 mm?

- Unable to loosen without the aid of a tool. N/A

9.35 Size of non-accessible earthing terminals --
- size of current -carrying terminal (mm?) ............. : N/A
- size of earthing terminal (MmM32) ..........ccccceveenen. : N/A

936 Earthing terminals locked against accidental N/A

e loosening

9.4 Corrosion resistance --

9.4.1 Material of earthing terminals, body: N/A
- body of earthing terminals made of brass N/A
- other metal not less resistant to corrosion.......... : N/A
- screws or nuts made of brass N/A
- plated steel or other resistant material................ : N/A

942 Precaution against risk of corrosion between copper N/A

o and frames or enclosures of aluminium or its alloys

9.5.1 Detachable part with earth connection --
- placing part in position: earth contact made before N/A
current-carrying connections
- removing part: earth contact separated after N/A
disconnection of current-carrying connections.

Incorporated controls likely to be separated from its N/A
normal earthing means after mounting in equipment,

9.5.2 . . . .
provided with permanent earthing connection or
conductor
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10 TERMINALS AND TERMINATIONS --

10.1 Terminals and terminations for external copper conductors --

In terminals for fixed wiring and for cords using X P
10.1.1 and M attachment method connections made by
screws, nuts or equally effective methods

Use of a special purpose tool not required N/A

Terminals or terminations for cords using Y and Z N/A

10111 attachment method comply with clause 10.2

Need for special purpose tools N/A

10.1.2 Screws and nuts which clamp external conductors: --

- metric ISO thread; SIZ€ .......cccccuuveeeererrieeeereeeennns : P

- ISO equivalent; Size .......ccccoeeviiiiieeiieeeee : N/A

- do not serve to fix other components P

Exception: terminal also clamps internal conductors N/A
which are so arranged that they are not displaced
when fitting the external conductor

Soldered, welded, crimped or similar terminations N/A
10.1.3 not used for non-detachable cords X and M
attachments

Terminals for fixed wiring and non-detachable cords using attachment methods --

10.1.4 X or M-

- terminal No. or identification ............cccceeeeeennnneee. ; Screw terminal

- Current (A) carried by terminal .........cccccccvveinennne : 16(5)A

- Flexible cord or fixed Wiring ........cccceveveeviveerneenne. : Fixed wiring

-conductor cross-sectional area - smallest (mm?2) : 15

T|O0|TVT|T|TO

-conductor cross-sectional area - largest (mm?) .. : 4.0

Terminal designed for wider range of conductor size N/A

10141 AECIAIEA ...ttt eeeeeeaeeeeees :

Creepage and clearances between terminals for N/A
10.1.4.2 fixed wiring and between terminals and metal parts
required in Canada and the USA

Terminals for fixed wiring and non-detachable cords P

10.1.5 using attachment methods X or M securely fixed

10.1.5.1 10 times fastening and loosening conductor of largest cross-section --

- Kkind of Wire USEd.........ccoouvveieeeiiieeeeeee e, : Screw terminal

- cross-sectional area (MM2) ............ccocvveeeeeeeeenne. ;|15

Diameter of thread: 2.7mm

- applied torque value (NM)......ccccevvevvevieecnene : Torque applied: 0.8Nm

- terminals did not work loose

- internal conductors not subjected to stress

- creepage and clearances distances not reduced
below values required in CI. 20
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Clause Requirement + Test Result - Remark Verdict
Terminals for fixed wiring and non-detachable cords P
10.1.6 using attachment methods X or M clamp conductors
between metal surfaces
Screwless terminals for current < 2 A with non- N/A
metallic surface
No undue damage to the conductor after tightening P
or loosening (tests of 10.1.5)
10.1.7 Terminals for fixed wiring and non-detachable cords using attachment method X: --
- no special preparation of conductor required P
10.1.71 - alternative means of connection applied N/A
In terminals for fixed wiring and non-detachable P
10.1.8 cords using attachment methods X or M conductor
remains secure while clamping
10.1.8.2 Terminals fitted with conductors: -
- cross-sectional area (Mm?2) .........ccceeeeeevveerveenne ;4.0 P
- Flexible cord / Fixed Wiring........ccccvervveercveesieennnnn. ;| Fixed wiring P
10.1.8.3 Torque applied on screws (NmM)......cccccceevveerveenne. : [|0.3Nm P
Neither the conductor nor the wire of a stranded P
10.1.84 :
conductor slipped out
10.1.9 Clamping reliability of the terminals --
Appropriate conductors fitted; torque applied on P
10.1.9.1 screws (Nm): 2/3 of values in Table 20 =l
10.1.9.2 Pull-out force applied for 1 min to the conductor: --
- adjacent to the terminal, or N/A
- Near the crimping or clamping device holding the N/A
conductor.
Conductor did not move appreciably after pull-out N/A
10.1.9.3
test
10.1.11 Location of terminals in reasonable proximity P
Test of escaped wire for terminals with attachment N/A
10.1.12
methods X or M
Free wire of stranded conductor makes no contact N/A
with accessible metal parts
Free wire of stranded conductor makes no contact N/A
with metal parts of Class Il controls separated from
accessible parts by supplementary insulation only
Free wire of a conductor connected to the earthing N/A
terminal makes no contact with live parts
Free wire of a conductor connected to live terminals N/A
not accessible and does not short-circuit an action
providing full or micro-disconnection
Contact pressure not transmitted via insulating P
10.1.13 . :
material other than ceramic
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Clause Requirement + Test Result - Remark Verdict
Sufficient resiliency in the appropriate metal parts to N/A
compensate for distortion of insulating material

10.1.14 Screws and threaded parts made of metal
In pillar and mantle type terminals adequate length of

10.1.15 ;
the conductor can be introduced
In pillar and mantle type terminals conductor is P
beyond the edge of the screw

10.1.16 Flying Leads used in U.S.A. and Canada N/A

10.2 Terminals and terminations for internal conductors --

10.2.1 Connectable conductors N/A

10.2.2 Terminals suitable for their purpose N/A
In soldered terminals: soldering is not the only N/A

10.2.3 o ; .
means to maintain conductor in position
In soldered terminals: barriers provided to prevent N/A
reduction in creepage and clearance

10.2.4 Flat push-on connectors --

10.2.41 Dimension of tabs: --
- measured (MM X MM) ..o : N/A
- compliance with Fig. 14, 15, 16 or IEC/EN 61210 N/A
- other dimensions allowed (mm x mm).................. : N/A
- Polarized acceptance of receptacles allowed. N/A
Tabs forming part of a control consist of material N/A

10.2.4.2 appropriate to the maximum temperatures allowed
(table 7)

10.2.4.3 Mechanical strength of tabs N/A

10.2.4.4 Space between tabs; applying appropriate receptacles on each tab: --
- no strain, no distortion to any of the tabs or N/A
adjacent parts
- no reduction of creepage distance or clearances N/A
below values of Cl. 20

10.3 Terminals and terminations for integrated conductors N/A

11 CONSTRUCTION REQUIREMENTS -

1111 Insulating materials --
Wood, cotton, silk, ordinary paper etc. not used as P
insulation unless impregnated, or

11.1.2 Current carrying part other than threaded parts of terminals, if made of brass: --
- contain at least 50% copper if cast or from bar N/A
- contain at least 58% copper if from rolled sheet N/A
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Clause Requirement + Test Result - Remark Verdict
Non-detachable cords of Class | controls provided N/A
11.1.31 with a green/yellow conductor insulation and properly
connected
Non-detachable cords: green/yellow conductor not N/A
11.1.3.2 ; .
connected to other than earthing terminals
11.1.101 Parts containing liquid metal (IEC60730-2-9:08) N/A
Controls declared under 106 of table 7.2, parts N/A

containing Hg, Na or Ka, are constructed of metal
with tensile strength at least 4 x the circumferential or
other stress on the parts at the temperature 1.2 x
max. temperature of the sensing element

Tested by inspection of manufacturer’s declaration N/A
and according to clause 18.102

11.1.102 Insulating material used in non-bimetallic SODs, as N/A
defined in this standard, comply with the
requirements of IEC 60216-1:2001 and are suitable
for the application

11.2 Protection against electric shock --

11.2.1 Double insulation:

- basic insulation and supplementary insulation can
be tested separately, or

- properties of both insulations are otherwise P
provided

Insulation regarded as reinforced insulation if P

11211 requirements of 11.2.1 not met

11.2.2 Infringement of double or reinforced insulation in Class Il controls: --

- creepage distances and clearances not reduced P
below values of Cl. 20 by wear

- creepage distances and clearances not reduced to P
less than 50% of values of Cl. 20 by parts becoming
loose (wires, screws, nuts, etc.)

11.2.3 Integrated conductors --

No reduction of creepage distances and clearances N/A
11.2.31 below values of Cl. 20: conductors rigid, fixed or
insulated

Insulation, if any, cannot be damaged during N/A

11.2.3.2 : ;
mounting or in normal use

11.2.4 Sheath of flexible cord used as supplementary insulation: --

- not subjected to undue mechanical or thermal N/A
stresses

- insulation properties comply with IEC 60227 or N/A
IEC 60245

Protection against electric shock by use of SELV or N/A

11.2.6 PELV See Annex T.
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Clause Requirement + Test Result - Remark Verdict
Adequate measures are provided to prevent the N/A
11.2.7 interconnection of an integrated SELV circuit to an

external PELV circuit and vice versa

Supply from an external SELV source is only N/A
possible by a dedicated plug and socket system
which cannot be fitted or interconnected with other
connecting systems

11.3 Actuation and operation --

11.3.1 Full-disconnection: -

- contact separation in all poles not below values of N/A
Cl. 20 (exception: earth)

- any subsequent action does not cause reduction of N/A
contact separation below the minimum values
(Cl. 20)

For declared all-pole disconnection contact operation N/A
in each pole substantially together

11.3.2 Micro-disconnection --

- one supply pole, at least, separated

- separated pole meets electric strength
requirements, Cl. 13

- any subsequent action does not cause reduction of P
contact separation below value required by the
Electric Strength Test

Reset buttons are so located or protected that they P
11.3.3 )

are not to be accidentally reset

Parts for setting by the manufacturer secured to N/A
11.34 . o

prevent accidental shifting

For contacts with d.c. rating > 0.1 A operated by N/A
11.35 actuation speed of approach and separation of

contacts are independent of speed of actuation.

Contacts for full- and micro-disconnection with d.c. P
11.3.6 rating < 0.1 A or a.c. rating, operated by actuation

can rest only in closed or open position
1137 Contacts which cannot (or are not intended to) be N/A

e operated on load nor arc under normal use

11.3.7.2 An arc not maintained by slowly opening the contacts N/A
11.3.8 In any rest position of the actuating member --

- contacts are open or closed as intended P

- no hazard can occur within the control N/A
11.3.9 In pull-cord actuated control the mechanism returns when pull-cord is released to --

- allow next movement in the cycle

- pull force vertically downwards (N): <45 N .......... : N/A

- pull force 45° to vertical (N): < 70N ....ccovvevvenee. : N/A

- function after release N/A
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Clause Requirement + Test Result - Remark Verdict
Second paragraph not applicable to Type 1.X or 2.X N/A
orTypel.Zor2.Z

114 Actions --
Combined action: Control remains operative after the N/A

11.41 : : : ;
failure of any portion unique to the other actions
Type 2 action with provision for setting by the N/A

11.4.2 manufacturer: clearly discernible if any subsequent
interference with the setting has been made
Type 2 action: manufacturing deviation and drift N/A

11.4.3 o . C
within the required limits.

11.4.3.101 | Thermal cut out: capacitors not connected across N/A
the contacts
Use of capacitors connected across contacts of a N/A
Type 2 control (in Canada and USA)

11.4.3.102 | Constructions requiring a soldering operation to reset N/A
thermal cut-outs are not permitted
Type 1.A or 2.A action: operation provides full- N/A

11.4.4 . :
disconnection.

Type 1.B or 2.B action: operation provides micro- P

11.45 . )
disconnection.

1146 Type 1.C or 2.C action: operation provides micro- N/A

o interruption.
Type 1.D or 2.D action: disconnection cannot be N/A

11.47 . . :
prevented and reset not possible while faults persists
Type 1.E or 2.E action: disconnection or opening of N/A

11.4.8 contacts cannot be prevented/inhibited by reset
mechanism or against continuation of fault condition

11.4.9 Type 1.F or 2.F action: reset needs the aid of a tool N/A
Type 1.G or 2.G action: reset possible under N/A

11.4.10 . by
electrically loaded conditions

11.4.11 Type 1.H or 2.H action: N/A
- contacts cannot be prevented from opening N/A
- may reset automatically to “closed” if reset means N/A
is held in reset position
- no automatic reset if reset means in normal N/A
position at any temperature above —35 °C

11.4.12 Type 1.J or 2.J action: N/A
- contacts cannot be prevented from opening N/A
- no automatic reset if reset means is held in reset N/A
position
- No automatic reset at any temperature above N/A
-35°C
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Clause Requirement + Test Result - Remark Verdict
Type 1.K or 2.K action: declared disconnection N/A
11.4.13 provided in the case of break in sensing element or

in part between element and switch head

11.4.13.101 | Type 2.K action: event of break (sensing element N/A
and switch head): declared disconnection/
interruption provided before declared operating value
plus drift is exceeded

Breaking the sensing element test N/A
Control heated within 10K of operating temperature N/A
temperature [°CJ ... :
Temperature increased 1K/min; rising degree N/A
[KIMIN] e :
Contacts open before declared operating N/A

temperature plus drift is exceeded; temperature [°C]

11.4.13.102 | Also achieved by compliance a), b) or c) N/A

a) two sensing elements operating independently N/A
actuating one switch head:

b1) bi-metallic sensing elements: with exposed N/A
elements attached with at least double spot welding
of the bimetal at both of its end:

b2) bi-metallic sensing elements: so located/ N/A
installed in a control of such construction that the
bimetal is not likely to be physically damaged during
installation and use

c) if loss of fluid fill causes the contacts to remain N/A
closed: test with impact tool, fig. 11.4.13.102,
dropped once, height 0.6m, tapered end, capillary on
concrete surface

No damage to the bulb or capillary permitting escape N/A
of fill when subjected to impact of Fig. 11.4.14.102
from height of 0.6 m.

11.4.14 Type 1.L or 2.L action: function independent of N/A
o electrical supply or auxiliary energy source
Type 1.M or 2.M action: operation provided after N/A
11.4.15 ;
declared ageing procedure
11.4.101 Type 2.N action: event of leak (sensing element or N/A

part between sensing element and switch head):
declared disconnection or interruption provided
before declared operating value plus drift is

exceeded

Operating value (conditions acc. to part 1, clause N/A
15); measured [°C ..ooo e :

If means for setting: set to highest value N/A
A hole is produced in the sensing element N/A
Measurement of operating value repeated,; N/A

MEASUred [PCluuuiiiiiiieciie e :
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Clause Requirement + Test Result - Remark Verdict

No positive drift above declared value; declared N/A
value [°C]; measured [K] ....coooeeriieniieieeiee e :

Test replaced by theoretical computation of the N/A
physical mode of operation

Canada and USA type 2.N tested according to N/A
11.4.13.102 ¢)

11.4.102 type 2.P action: operates in its intended manner after N/A
thermal cycling test according to clause 17.101

11.4.103 bi-metallic single operation device doesn't reset N/A
above the declared reset value (requirement 103 of
table 7.2), test according to clause 17.15

11.4.104 Type 1.X or 2.X action so designed that turn action N/A
can only be accomplished after the completion of a
push or pull action. Rotation only required to return
the actuation member of the control to the off or rest
position, test according to clause 18.101

11.4.105 Type 1.Z or 2.Z action so designed that turn action N/A
can only be accomplished after the completion of a
pull or push action, test according to clause 18.101:

11.4.106 A voltage maintained thermal cut-out is so designed N/A
that it does not reset above the reset value declared
in table 7.2, item 111; value

11.4.107 Type 1.AM or 2.AM action is so designed that it N/A
operates in its intended manner after the declared
agricultural environmental exposures.

Tests according to Annex DD.

115 Openings in enclosures (drain holes) --
- minimum area (mmz): .......................................... : N/A
- maximum area (mmz): ......................................... : N/A
- minimum dimension (mmz): ................................. : N/A
11.6 Mounting of controls --
Control mounted according to manufacturer’s P
11.6.1 declaration: does not adversely affect compliance

with this standard

Control mounted as declared, if movement or removal could adversely affect --

11.6.2 compliance with this standard:
- cannot rotate or be displaced P
- cannot be removed without the aid of a tool P
- when removal (even partial) is necessary for use, N/A

requirements of clauses 8, 13, and 20 are satisfied
before and after removal

Controls, other than with rotary actuation, fixed by a nut and single bushing: --

- tightening of the nut requires a tool N/A

- parts have adequate mechanical strength N/A

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0536.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 23 of 113

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138




IEC 60730-2-9
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Screwless fixing of an incorporated control: a tool is N/A
required before the control can be removed from the
equipment

11.6.3 Mounting of independently mounted controls --
Independently mounted controls (other than for panel P

11.6.3.1 S
mounting):

- fit a standard box as declared, or N/A

- supplied with a conduit box (if special), or N/A

- suitable for surface (plane) mounting P
11.6.3.2 If special conduit box is required: --

- box delivered with the control

- box provided with entries for conduits specified in
IEC 60423

Controls for surface mounting for buried installation P
11.6.3.3 (concealed wiring) provided with suitable holes on
the backside.

Controls for surface mounting for exposed wiring N/A

11.6.34 provided with entries, knock-outs or glands.

Terminals (for external conductors) of controls or P
11.6.3.5 sub-bases accessible and usable when control is
fixed and cover or the control is removed

In controls for mounting on an outlet box, wiring N/A
terminals, live parts and sharp edged metal parts
located or protected to prevent from being forced
against wiring

11.6.3.6

Back wiring terminals: recessed or protected to N/A

11.6.3.7 prevent contact with wiring installed in the box

11.6.3.101 | For agricultural thermostats declared in Table 7.2, N/A
item 117, the mounting method is such that the
integrity of the protection by the enclosure is not
compromised.

11.7 Attachment of cords --

In-line and free-standing controls, flexible cords N/A

11711 withstand flexing during normal use

Cords with attachment method X: cord-guard N/A
(if provided) not integral with flexible cord.

11.7.1.2 Flexing Test for flexible cords N/A

11.7.2 Cord anchorages --

Controls, other than integrated or incorporated, N/A
11.7.21 intended to be connected by non-detachable cords
provided with cord anchorage so designed that:

- conductor relieved from strain N/A

- conductor relieved from twisting N/A

- conductors covering protected from abrasion N/A
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11.7.2.2 Cord anchorages of Class Il controls: --
- made of insulating material N/A
- insulated from accessible metal parts by N/A
supplementary insulation

11.7.2.3 Cord anchorages of controls other than Class II: --
- made of insulating material, or N/A
- provided with insulating lining, if an insulation fault N/A
on the cord could make accessible metal parts live
- provided with lining fixed to the cord anchorage N/A
(exception: bushing which forms part of a cord
guard)

11.7.24 Cord anchorage design: --
- cord cannot touch clamping screws of anchorage, if N/A
screws are accessible metal parts
- cord not clamped by metal screws bearing directly N/A
on the cord
- attachment method X or M: at least one part N/A
securely fixed to the control
- attachment method X or M: replacement of cord N/A
does not require a special purpose tool
- attachment method X: suitable for the different N/A
connectable cords
- attachment method X: design and location make N/A
replacement of the cord easily possible

11725 For other than attachment method Z: cord N/A

e anchorage not made by make-shift methods.

11.7.2.6 Attachment method X: in-line cord controls: --
- glands not used as cord anchorage, unless N/A
- provision exists for clamping all types of cords N/A

11.7.2.7 Screws to be operated when replacing the cord: --
- not fixing other components, or N/A
- control is inoperable or manifestly incomplete if N/A
components are omitted or incorrectly mounted, or
- component cannot be removed without the aid of a N/A
tool

11.7.2.9 Push test for control fitted with flexible cord(s) N/A
Screws of cord anchorage tightened 2/3 torque of cI N/A
LO.L(NM) ettt :

11.7.2.10 Push causes no damage N/A

11.7.2.11 Pull test for control fitted with flexible cord(s) --
Free-standing control, weight (KQ) ......cccocvevvvveinnns : N/A
In-line cord controls (all others) ........cccceccevvvevecinnnns . |Force:: pulls: N/A
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no displacement allowed N/A
11.7.2.12 Torque Test on cable, torque (NM) ....ccceevvvervenee. : N/A

11.7.2.13 Attachment method X --

- test with lightest cord: smallest cross-section used N/A
in 10.1.4: diameter (MM) .....ccccoeiiiriiie e :

- test with next heavier type with largest cross- N/A
section: diameter (MM) .....occcveveeveeeree e, :

11.7.2.14 Test results --

- cord not damaged N/A
- measured longitudinal displacement (< 2 mm ) of N/A
(oo ] 1o I (10110 ) PSSR :
- conductors have not moved in the terminals over a N/A
distance > 1 mm
- no appreciable strain at the connection N/A
- creepage distances and clearances not reduced N/A
below values of Cl. 20
11.8 Size of non-detachable cords --
11.8.1 - rubber sheathed, not lighter than 60245; type....... : N/A
- PVC sheathed, not lighter than 60227; type.......... ] N/A
Exception: if specified in equipment standard or for N/A
connection to external SELV devices...................... :
11.8.2 Size of conductors in non-detachable cords: -
- nominal current (A)......cccceeeeeeveeeree e 2 N/A
- required cross-sectional area (mMm3)..................... : N/A
- measured cross-sectional area (mm?).................. : N/A
11.8.3 Space inside the control for flexible cords: --
- connecting cords of largest cross-section (10.1.4) N/A
(MM 2) RN ., - P o :
- adequate space for easy introduction and N/A
connection
- possibility to check the correct connection N/A
- cover can be fitted without risk of damage to the N/A
conductors
11.9 Inlet openings --
11.9.1 Inlet openings for flexible external cords: --
- designed to prevent damage of the covering of the P

cord when introducing connectors

- provided with inlet bushing N/A
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Conduit entries and knock-outs of independently P
mounted controls designed and located that

11.9.11 introduction does not affect protection against
electric shock or reduces distances and clearances
(Cl. 20)

Inlet openings without inlet bushing made of P

11.9.2 : X :
insulating material

11.9.3 Inlet bushing: --
- made of insulating material N/A
- shaped to prevent damage to the cord N/A
- reliably fixed N/A
- not removable without the aid of a tool N/A
- not integrated with the cord in case of N/A
attachment method X

1194 Inlet bushing not made of rubber N/A
Exception: For attachment methods M, Y or Z, for N/A
Class 0, 0l or | controls, bushing integral with sheath
of a cord of rubber
Enclosures of independently mounted controls (for P

11.95 permanent connection to fixed wiring) provided with

e cable/conduit entries, knock-outs or glands allowing
correct connection of the appropriate cable or cord

11.10 Equipment inlets and socket-outlets --
Engagement with connecting devices of other N/A

11.10.1 .
systems not possible
Engagement causes no danger or damage N/A

11.10.2 In-line cord controls with inlet or socket-outlets: -
- unintended overloading of control cannot occur, N/A
rating of the control accordingly
- protected against overload, protection means ..... : N/A
Controls with pins to be introduced into fixed socket- N/A

11.10.3 outlets comply with requirements of the socket-outlet
system
If in-line cord controls provided with a plug and a N/A
socket outlet, where the plug can be connected to a
socket outlet rated for a higher load current than the
control, the control is provided with an incorporated
fuse or a protective device to limit the current to the
control’s rating
The plug and socket outlet part of the control N/A
complies with the appropriate standard for the plug
and socket system

11.11 Requirements during mounting, maintenance and servicing -

11111 Covers and their fixing --
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Requirement + Test

Result - Remark

Verdict

111111

Removal of covers does not affect setting of the
controls other than integrated

11.11.1.2

Covers

- cannot be displaced or replaced incorrectly

- fixing of covers to be removed for mounting etc.,
does not serve to fix any parts other than actuating
members or gaskets

11.11.1.3

Covers of enclosures giving access to fuses or any
overload protective devices (Canada and U.S.)

N/A

111114

Glass covering an opening (Canada and U.S.)

N/A

11.11.1.5

Non-detachable parts which provide protection against electric shock or contact with

moving parts

- fixed in a reliable manner

- withstand mechanical stress

-snap-in devices have a locked position

N/A

11.11.1.51

- parts likely to be removed for installation or during
servicing disassembled and assembled ten times

N/A

11.11.15.3

- control subjected to 50 N push force test ............. :

S o101 (o] o7 =X (N ) :

50

- finger nail pull force (N) ....cccvveveeiceeeeeeee e, :

10

- if cover subjected to twisting force, torque applied:

N/A

11.11.1.54

After push / pull test, parts remain locked in position
and not detached

11.11.1.6

Cover removable with one hand, not released when
subjected to squeezing and pull force

11.11.2

Fixing screws of covers which need to be removed
for mounting etc., captive

11.11.3

Actuating member

11.11.31

Control not damaged by mounting or removal of
actuating member

11.11.3.2

For Type 2 action with max/min. setting limited by
means of the actuating member, the actuating
member not removable without use of a tool

11.11.3.3

Actuating member cannot be fixed in an incorrect
position for Type 1 action (actuating member
providing OFF position) or Type 2 action (actuating
member indicating condition of the control)

11.114

Parts forming supplementary or reinforced insulation and which might be omitted

during re-assembly:

- fixed and cannot be removed without being
damaged, or

- if omitted, control is inoperable or manifestly
incomplete
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Sleeving as supplementary insulation on integrated N/A
11.11.5 i ) ; s o
conductors: retained in position by a positive means
11.11.6 Pull-cords: --
- insulated from live parts N/A
- fitting and replacement possible without live parts N/A
becoming accessible
11.11.7 Insulating linings, barriers etc.: --
- adequate mechanical strength N/A
- secured in a reliable manner N/A
11.12 Controls using SOftware ........cccceeeceeeieeeiie e : N/A
11.13 Protective controls and components of protective control system --
- protective controls designed and constructed to be
11.13.1 i Is designed and dtob N/A
" reliable and suitable for their intended duty
- protective controls are independent of other N/A
functions
- protective controls comply with appropriate design N/A
principles in order to obtain suitable and reliable
protection
Operating controls are not used as protective N/A
controls
The pressure of the limiting devices does not N/A
11.13.2 permanently exceed the maximum allowable
pressure of the controlled application
A short duration pressure surge of the limiting N/A
devices does not exceed 10% of the pressure surge
The temperature monitoring devices have an N/A
11.13.3 adequate response time on safety grounds,
consistent with measurement function
11.101 If time factor declared: checked by one of the N/A

methods in Annex BB

In Germany: for controls intended to control boiling N/A
water or flue gas temperature in heat generating
systems, values is Table BB.1 not exceeded

12 MOISTURE AND DUST RESISTANCE --

12.1. Protection against ingress of water and dust P
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Protection against ingress of water and dust P
12.11 IP Classification of the product..............ccceceennennne : P30
1212 Electric Strength Test, 13.2 after tests according to P
o IEC 60529
Entered water does not impair compliance with this N/A
standard
No reduction of creepage distances and clearances P
below values of Cl. 20
1216 Sealing means aged in heating cabinet at temperature (°C): (70 + 2) °C for duration N/A
" (h): 10 days (240 h)
Parts then left at room temperature, duration N/A
() 0 T o :
12.2 Protection against humid conditions -
1226 Detachable parts: removed and tested with main P
- part, if necessary
12.2.7 2 days (48 h) Humidity Test for IPx0 controls P
7 days (168 h) Humidity Test for other controls N/A
12.2.8 Relative humidity (%6): 91-95% ........cccceveevieerieennen. © 195 %RH --
Temperature (°C): (20-30+ 1) °C ..ccoevvveivveveenene © 125°C --
Tests executed immediately after the humidity treatment (after the reassembly of --
12.29
detached parts)
- in-line, free-standing and independently mounted P
controls according to Insulation Resistance (13.1)
- Electric Strength (Clause 13.2) P
- integrated and incorporated controls according to N/A
Electric Strength (Clause 13.2)
12.3 Leakage current test for in-line cord and free -standing controls --
12.31 Supply voltage; 1.06 VI (V) .cooveeveenienienieeneeieene : N/A
Max. rated current (A).......cooeeveevienrieeiienieeee e : N/A
Max. declared ambient temperature, °C................. : N/A
Leakage current measured between live and N/A
12.3.2 .
accessible parts
12.3.3 Measuring circuits used: figure number .................. : N/A
During measurement all control circuits closed N/A
12.3.4 except controls tested to Figs. 26, 29 and 30
e checked with switch S1 in the open and closed
position
12.35 Impedance of measuring Circuits (Q).........cccevvenne : N/A
Time coNStaNt (US) .. ccovveveeierie e : N/A
12.3.6 Error and accuracy of measuring circuit <5% ........ : N/A
12.3.7 Max. leakage current N/A
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12.101 Refrigeration controls N/A
12.101.1 Tests according to 12.101.2 up to 12.101.6: N/A
12.101.2 Controls using potting compound, softening test N/A
Two samples stored 16h at max. operating N/A
temperature plus 15°C in climatic cabinet
Potting material not unduly soften distort, crack or N/A
deteriorate
12.101.3 Heating-freezing cycle test N/A
The two samples of 12.101.2 plus one untested N/A
sample placed in water 90°C+5°C, 2h; temperature
[CC] e e :
Then transferred to water below 5°C, and afterwards N/A

stored for 2h in a climatic cabinet at
-35°C; temperature of the water [°C]; temperature of
the climatic cabinet [°CJ.......ccccceiieveeiienieieeeceee :

10 cycles executed: N/A
In Canada and USA: defrost controls cycles one time N/A

12.101.4 Consecutive heating-freezing cycles N/A
Two cycles in one working day N/A
Ten cycles in five working days N/A
Storage of the samples between the cycles, over the N/A
night in water at room temperature

12.101.5 After the last freezing period N/A
Samples thawed in water at room temperature N/A
Insulation resistance was measured N/A
Current carrying parts — grounded parts; required; N/A
MEASUIEA........eiiieiiiiieieeie e
Current carrying parts — surface of potting material N/A
and/ or insulation material; required; measured .....:

12.101.6 Samples still moist N/A
Electric strength test (2 x Vr + 1000V) N/A
Current carrying parts — grounded parts; required; N/A
measured
Current carrying parts — surface of potting material N/A

and/ or insulation material; required; measured

-no flashover or breakdown occurs N/A
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13 ELECTRIC STRENGTH AND INSULATION RESISTANCE -
Insulation resistance of in-line cord, free-standing P
13.1 .
and independently mounted controls
Reinforced or supplementary insulation measured to P
13.1.2 . )
non-metal parts covered with metal folil
13.1.3 Test voltage applied (V dC)....ccccecevevee e .| 500V P
13.14 Insulation resistance measured -
- basic insulation > 2 MQ.......ccocevenienieneeneene : 500 MQ P
- supplementary insulation > 5 MQ...........cccceevveneen. : N/A
- reinforced insulation > 7 MQ ........cccoovoiiiiienene : 500 MQ P
13.2 Electric Strength Test
13.2.2 Insulating surfaces covered with metal foil 2900V
13.2.3 50 or 60 Hz test voltage applied for 1 min............... : [1min
for USA and Canada: independently mounted room N/A
thermostats for direct control of an electric space-
heating equipment with resistance load
13.3 Leakage current of in-line cord and free-standing controls after the tests of 13.1 or --
' 13.2
Test VOItAge (V) .eeeeveeeieeieie e ; N/A
13.3.3 Leakage current measured N/A
14 HEATING -
1412 Temperatures recorded during Heating Test did not P
o exceed the values in Table 13
Terminals fitted with external conductors of the 1.5 mm2 P
14.2 . ; . )
intermediate cross-sectional area (mm?)................. :
Attachment method M, Y or Z: cords as declared or N/A
1421
supplied (MM2) ... :
Terminals for flexible and fixed conductors: 1.5 mm2 P
14.2.2 . ; ]
appropriate flexible cord (Mm?2) ..........ccccoeiieieenne. :
Terminals not for external conductors: conductors of N/A
14.2.3 minimum cross-sectional area or as declared in 7. 2
(MM2) e :
14.3 In-line cord controls tested on a dull, black painted N/A
' plywood
1431 Independently mounted controls tested as in normal P
e use
14.4 Electrical conditions: --
- voltage (V): most unfavourable value between 0. 94 1.1 Ug P
and 1.06 times UR ..o :
- voltage (V) if circuit not voltage sensitive: min. 10% N/A
OF UR s :

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0536.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 32 of 113

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138




IEC 60730-2-9

Clause Requirement + Test Result - Remark Verdict

- current (A): most unfavourable value between 0. 94 11lls P
and 1 06 tlmeS I R .................................................. . (Requ"'ed by EN Standard)

For circuits and contacts other than for external N/A
144.1 loads, load(s) as specified by the manufacturer:
voltage (V); current (A) ....cceeeceeeieeeeee e eseee e :

Actuating members placed in most unfavourable P

14.4.2 i
position

Contacts initially closed at rated current and rated N/A

14.4.3
voltage

14431 Temperature sensing controls: --

- temperature of sensing element is raised or P
lowered (5 + 1)°C from operating temperature such
that contacts are then in closed position

- operating temperature (°C) .....ccevcveeriveerieeeeieeeenn. . | T45 P

- temperature for heating test (°C) ......ccccceevvevveennee. ; P

If the whole control is declared as the sensing N/A
element: heating test conducted under conditions of
14.4.3.1and 14.5.1

If all contacts are open under 14.4.3.1 conditions N/A
parts are considered to have reached the higher of
Tmax OF temperature determined under 14.5.1 (°C).:

14431 For a voltage maintained thermal cut-out, the heating test of 14.4.3.1 completed --

After heating, the temperature of the sensing N/A
element was raised until the contacts open

At this time, the ambient temperature surrounding N/A
the sensing element was reduced to Tmax.1 in
time, t1, at a uniform rate

The test of 14.5.1 was then completed N/A

For controls other than temperature sensing, sensing N/A
14.4.3.2 element maintained as near to the point of opening
as practical

The most arduous operating sequence or segment N/A

14.4.3.4 selected for other automatic controls

Temperature of the switch head between T, and N/A
14.5.1 (Tmaxt 5)°C, or Trax @and 1.05 times Tax (whlchever
[0 (== 1 (=) I (O S :

Mounting surface of the switch head maintained N/A
between Ts 1 and (Ts maxt 5)°C, or between TSy«
and 1.05 times Ts max (Whichever is greater) (°C)...:

In-line cord controls, independently mounted controls P
and parts of these controls accessible when control
145.2 is mounted, tested at room temperature between 15°
and 30° C (measured temperature corrected to a
25°C reference value); measured temperature (°C):
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14.7 Maximum permitted temperatures : -
Appliance inlets and plug-in devices: --
- for very hot conditions: 155 °C N/A
- for hot conditions: 120 °C N/A
- for cold conditions: 65 °C N/A
Windings and core lamination in contact therewith, if winding insulation is --
- of class A material: 100 (90) °C N/A
- of class E material: 115 (105) °C N/A
- of class B material: 120 (110) °C N/A
- of class F material: 140 °C N/A
- of class H material: 165 °C N/A
Terminals and terminations for external conductors: |73.2° C P
85 °C
Other terminals and terminations: 85 °C N/A
Rubber or polyvinyl chloride insulation of conductors: --
- if flexing occurs or is likely to occur: 60 °C N/A
- if no flexing occurs or is likely to occur: 75 °C 56.4° C P
- with temperature marking or temperature rating: N/A
temperature marked
Cord sheath used as supplementary insulation: N/A
60 °C

Rubber other than synthetic when used for gaskets or other parts, the deterioration of --
which could impair compliance with this standard

- when used as supplementary insulation or as N/A
reinforced insulation: 65 °C

- in other cases: 75 °C N/A
Materials used as insulation other than for wires: --
- impregnated or varnished textile, paper or press N/A
board: 95 °C

- laminates bonded with melamine formaldehyde, N/A

phenol-formaldehyde or phenol-furfural resins:
110 (200) °C

- laminates bonded with urea-formaldehyde resins: N/A
90 (175) °C

- mouldings of phenol-formaldehyde, with cellulose N/A
fillers: 110 (200) °C

- mouldings of phenol-formaldehyde, with mineral N/A
fillers: 125 (225) °C

- mouldings of melamine-formaldehyde: N/A
100 (175) °C

- mouldings of urea-formaldehyde: 90 (175) °C N/A
- mouldings of polyester with glass fibre N/A

reinforcement: 135 °C
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- mouldings of pure mica and tightly sintered ceramic N/A
material when such products are used as
supplementary or reinforced insulation: 425 °C

- mouldings of other thermosetting materials and all | See clause 21 P
thermo-plastic material

All accessible surfaces except those of actuating 66.8°C =]
members, handles, knobs, grips and the like: 85 °C

Accessible surfaces of handles, knobs, grips and the like used for carrying and --
transporting the control:

- of metal: 55 °C N/A
- of porcelain or vitreous material: 65 °C N/A
- of moulded material, rubber or wood: 75 °C N/A

Accessible surfaces of actuating members, or of other handles, grips or the like which --
are held for short periods only:

- of metal: 60 °C N/A
- of porcelain or vitreous material: 70 °C N/A
- of moulded material, rubber or wood: 85 °C 63.8°C P
Wood in general: 90 °C N/A
Supported painted plywood surface: 85 °C 63.8°C P
Current-carrying parts made of copper or brass: 74.7°C P
230°C
Current-carrying parts made of steel: 400 °C N/A
Other current-carrying parts N/A
14.101 Controls classified under 6.7.101 to 6.7.103 inclusive (cooking appliance, self- --
cleaning, food handling)
14.101.1 Test of 17.16.101 may be conducted after the N/A

conditioning of 14.102 and 14.102.1, if temperature
of insulating parts exceeds the permitted (this is a
mean to comply with note 12):

14.102 An untested sample is conditioned for 1000h in an oven --
temperature; required [°C]; measured [°C]............ y N/A
control was not energized N/A

14.102.1 If the elevated temperature was localized, such or N/A

near a terminal, the 1000h conditioning is conducted
between T . and Tya+5% for normal conditions

- Contacts closed, non-cycling N/A

- Bi-metallic heaters energized with the N/A
corresponding current

15 MANUFACTURING DEVIATION AND DRIFT --
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Adequate consistency of declared operating value N/A
15.1 etc. required for parts of controls providing Type 2
actions
15.1 Deviation and drift acc. to annex AA unless N/A
otherwise declared by manufacturer :
15.2 Measurement of deviation and drift N/A
154 Addition: manufacturers deviation and drift may be N/A

expressed separately as tolerance value to the
declared operating value

15.5.3.101 | Setting by the user set at the maximum operating N/A
temperature; temperature [°CJ .....cccccveevveeiieeiieens '
Otherwise declared; temperature [°C]........ccce...... : N/A

15.5.3.102 | Portion of control (bi-metallic or similar) exposed to a N/A
controlled ambient temperature
Placed in a circulating oven (to determine the N/A
operating value)

15.5.3.103 | Bi-metallic and similar type of controls N/A
Temperature determined by a 0.25mm thermo- N/A

couple on an identical control not electrically
connected, adjacent to the control under test

15.5.3.104 | Fluid expansion control N/A
0.25r_nm (ma_1x) thermocouple attached to the N/A
sensing portion

15.5.3.105 | Fluid expansion or contraction type controls N/A
Sensing part (intended use ore as declared) placed N/A

in a circulating air oven or in a liquid bath

15.5.3.106 | Temperature of the oven rapidly increased or N/A
decreased to 10K below/ above expected operatlon
temperature; temperature [°C] ........ccceeveeevveeiinens 2

Condition of equilibrium achieved N/A

Rate of temperature change reduced to max. N/A
0.5K/min or as declared; degree of change [K/min]:

15.5.3.107 | Operation sensed by a suitable device: N/A

Current max. 0.05A; current [A] ...cccoeveeeiieeniieenen —

Voltage; voltage [V].....cccooreriiieeiieeieeeee e : —

15.5.3.108 | Operating values recorded, see attached sheet; N/A
SNEEL NO. .o :

15.5.3.109 | Single operation devices, satisfactory disconnection: N/A
Voltage, table 13.2 applies; voltage [V] .....ccccevveennn N/A

15.5.4 &5 |Not applicable N/A

15.5.6 Addition: alternatively: manufacturing deviation N/A

according to Annex AA:
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16 ENVIRONMENTAL STRESS -
Not applicable to bimetallic single-operation devices N/A

16.1 Control can withstand the level of stress likely to P

occur in transportation and storage

16.2 Environmental stress of temperature

Entire control (not energized) maintained for 24h at a
temperature of (-10 + 2) °C or as declared............ :

Entire control (not energized) maintained for 4h at a P
temperature of (60 + 5) °C or as declared .............. :

Control capable of being actuated at room P
temperature to provide disconnection as declared
(without dismantling)

17. ENDURANCE --

( Not applicable to type 1 electronic thermostat, as the approved relay has been tested
with resistive and inductive load type)

17.2 Electrical conditions for the tests -
Type of circuit N/A
Rated voltage (V) ; test voltage (V) ..ccccoevevvveinnens : N/A
Rated current (A) ; test current (A) ....ocooveveveeeieeens : N/A
Rated frequency (HZ) .....ccocevveveiieeie e : N/A

17.3 Thermal conditions for the tests -
Accessible parts: tested at room temperature (°C) : N/A
Mounting surface temperature: TS max (°C) cvverveennes : N/A
Remainder of switch head, temperature: T,.(°C) .: N/A
If Truin is less than 0°C; switch head maintained at N/A

Trnir (G [ M. .............cccoeneeueennnenneaeens :
17.3.1 Whole control declared as sensing element and Ty, N/A

less than 0°C, tests of 17.8 conducted at Ty, and
5% of cycles declared in Table 7.2, Item 27

Operating Temperature, (°C) .....ccoceeeiereieeenieennne. : —

Number of CYCIES ..o : —

17.4 Manual and mechanical conditions for the tests N/A

17.4.2 Slow speed test N/A
Accelerated speed test N/A

17.4.4 Controls with limited movement of the actuating member --
Dwell period at each reversal of direction (S).......... : N/A
Applied torque ( rotary controls ) (NM)..........cc...... : N/A
Applied force ( non-rotary controls ) (N).................. : N/A

Controls with rotary actuation, movement not limited in either direction: --
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- 3/4 of cycles clockwise (number of cycles)........... : N/A
- 1/4 of cycles anti-clockwise (number of cycles)....: N/A
Controls with rotary actuation, designed for actuation N/A
in one direction only tested in designed direction
1745 Additional lubrication not applied during tests N/A
175 Dielectric Strength Test N/A
17.6 Ageing test for controls of 1M or 2M action --
- sensing element maintained at activating quantity N/A
as determined in 14
- other parts maintained as specified in 17.3 N/A
- electrically loaded as specified in 17.2 for breaking N/A
conditions
SVOIAGE (V) oo s : N/A
S CUITENTE (A ) et : N/A
- duration (N): ..o : N/A
17.7 Over-voltage test of automatic action at accelerated rate --
17.7.1 Electrical conditions: specified in 17.2 N/A
17.7.2 Thermal conditions: specified in 17.3 N/A
17.7.3 Method and rate of operation --

Control Type 1 action -

Method of operation...........ccocoviiiiiiieeniieeee : N/A

Rate of operation ...........ccccceeieieierinie e : N/A

Control Type 2 action: -

Method of operation............ccccoeeiiiiiieeniennieeieee : N/A
Rate of operation ...........ccoccceeeeieiirciie e : N/A
Type 2 controls are tested at the most unfavourable N/A
operating value declared in Table 1, Item 48
17.7.4 Type 2 sensing action: overshoot at each operation N/A
o between values stated in 7.2
1776 Number of automatic cycles: the smaller of 1/10 of N/A
o number declared in 7.2, or 200; (number of cycles)..:
Actuating members placed in the most unfavourable N/A
17.7.7 » .
position during test
17.8 Test of automatic action at accelerated rate --
Temperature required in 17.3 applied for the last N/A
50% of each test
17.8.1 Electrical conditions: specified in 17.2 N/A
17.8.2 Thermal conditions: specified in 17.3 N/A
17.8.3 Method and rate of operation: specified in 17.7.3 N/A
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17.8.4 Number of automatic cycles: --
-number declared iN 7.2 ......cccoooeveneninenee : N/A
-number of cycles iIN 17.8 ......cccovevvevcieeee e, : N/A
For slow-make, slow-break automatic actions, N/A
17.8.4.1 number of automatic cycles: (75% of cycles in

ClausSe 17.8.4) wocoueeeee e :

17.8.4.101 |Independently mounted and in-line cord controls, N/A
number of automatic cycles as indicated in CC.1
(For Canada, USA see CC.2); number of cycles:

Higher number declared; number .........cccccecvvvneennn --

Test voltage (VR)(V) .eeeveeeieeeee e : --

Test current making (A, COS®, MS).....cccceereereeieiinns --

Test current breaking(A, COS®, MS) ....coveeveerieeiienns --

Number of cycles (NO) .....ccceevveeevcieeieeeee e, : --

17.9 Test of automatic action at slow rate -
17.9.1 Number of automatic cycles: 25% remainder (17.8.4) N/A
17.9.2 Electrical conditions: specified in 17.2 N/A
Thermal conditions: specified in 17.3 N/A
17.9.3 Method of operation and monitoring N/A
- imposing change of value of activating quantity on N/A

sensing element (rate of change of activating
quantity as declared in 7.2)

- by the prime mover N/A
Sensing controls: overshoot between values of 7.2 N/A
Controls of which only the make or break is slow N/A
17.9.4 automatic action: rest of actions accelerated by
e agreement between testing authority and
manufacturer
Overvoltage (overload) test of manual action at N/A
17.10
accelerated speed
17.10.1 Electrical conditions: specified in 17.2 N/A
17.10.2 Thermal conditions: specified in 17.3 N/A
Method of operation: specified in 17.4 for N/A
17.10.3
accelerated speed
Number of cycles: the smaller of 1/10 of number N/A
declared or 100 (SE€ 7.2) ..ccveeeieeeiiieeiee e :
Sensing elements maintained at suitable values of N/A
activating quantity or prime movers positioned that
actuation causes operation
17.11 Test of manual action at slow speed --
17111 Electrical conditions: specified in 17.2 N/A
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17.11.2 Thermal conditions: specified in 17.3 N/A
17.11.3 Method of operation: specified in 17.4 for slow speed N/A

Number of cycles: 1/10 of declared number or 100 N/A
17.11.4

(SEE 7.2) e e :

Actuating causes operation N/A

Test of manual action at high speed (applied only to actions which have more than --

17.12 one pole and where polarity reversal occurs during the action)
- number of POIES......ccevevceeee e : N/A
- polarity reversal occurs during action N/A
17.12.1 Electrical conditions: specified in 17.2 N/A
17.12.2 Thermal conditions: specified in 17.3 N/A
17.12.3 Method of operation: specified in 17.4 for high speed N/A
17.12.4 Number of cycles: 100........ccccccvevivereeerieesiee e : N/A
Sensin_g elements maintained at suitable value of N/A
activating quantity
Prime movers SO positiongd to ensure actuating N/A
causes appropriate operation
17.13 Test of manual action at accelerated speed --
17.13.1 Electrical conditions: specified in 17.2 N/A
17.13.2 Thermal conditions: specified in 17.3 N/A
17.13.3 Method of operation: specified in 17.4 for N/A
accelerated speed
Number of cycles: number declared in 7.2, item 26 N/A
17.134 less number made during tests of 17.10, 17.11 and
17.12; total NUMDET........cceiiiiiiiiiecccee e :
17.14 Evaluation of compliance --
Actions function in the intended and declared manner: N/A
- automatically N/A
- manually N/A
The following requirements are still met: --
- Cl. 14, heating: terminals for external conductors N/A
MEASUrEd (°C) wevvvieeiie e ecie et e e enee e :
- Cl. 14, heating: other terminals: measured (°C) ...: N/A
- Cl. 14, heating: current-carrying parts: measured N/A
G U T :
- Cl. 14, heating: supporting surfaces: measured (°C) N/A
- Cl. 8, protection against electric shock N/A
- 17.5, electric strength (without previous humidity N/A

treatment, test voltage 75% of values 13.2)

- Cl. 20, distances and clearances N/A
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- for tests 17.5 and 20, if special samples were N/A
submitted for Cl. 13: tested at appropriate condition
to ensure contacts are open

- requirements of CI. 15 for type 2 actions still met N/A
- manual actions: declared circuit disconnection can N/A
be obtained

No evidence that any transient fault has occurred between live parts and: --

- earthed metal parts N/A

- accessible metal parts N/A

- actuating members N/A
17.15 Single operation devices --
17.15.1 Bi-metallic single operation devices subjected to N/A

additional tests

17.15.1.1 6 samples (after appropriate test clause 15): N/A
maintained 7h at —35°C or 0°C (as declared in table
7.2, requirement 103)

No reset, test acc. to 15.5.3.109 N/A

17.15.1.2 6 untested Bi-metallic SOD's conditioned 720h at the lower temp. of either: --

90 % of the declared operating value +1 K, or N/A
(7 £1) K below the declared operating value. N/A
17.15.1.2.1 |Devices do not operate (detected acc. 15.5.3.107): N/A
17.15.1.2.2 | The appropriate tests of cl. 15 repeated on the six N/A
samples subjected to conditioning of 17.15.1.2, and
The temperature measured is within the declared N/A
deviation limits (results see attached sheet no.).....:
17.15.1.3 For bi-metallic SOD's N/A
- with a declared reset temperature of -35 °C N/A
6 untested samples subjected to an over-voltage test N/A

for one cycle under the electrical conditions of table
17.2-1 or table 17.2-2, as appropriate

Overload test in Canada, China, and the USA N/A

17.15.1.3.1 |For bi-metallic SOD's with a declared reset N/A
temperature of 0 °C

1 sample subjected to an over-voltage test of 50 N/A
cycles under the electrical conditions of table 17.2-1
or table 17.2-2, as appropriate; voltage [V]; current

[A]; cos B, number of executed cycles .....................:

overload test in Canada, China, and the USA ; N/A
voltage [V]; current [A]; cos ¢, number of executed
CYCIES et :

17.15.2 Non-bimetallic SODs --
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17.15.2.1 Automatic temperature sensing functions other than N/A
the non-bitallic portion of the control comply with
7.16.101, 17.16.103 and 17.16.104, respectively

17.15.2.2 Six samples conditions to either 750 h or the N/A
specified number of cycles divided by 4...................:

Temperature declared in Table 7.2, °C.................... N/A
SOD did not operate during aging period N/A
15.2.3 Test of Clause 15 conducted on six untested N/A
samples and six samples subjected to conditioning
of 17.15.2.2
Temperatures within declared deviation limits, °C....: N/A
Electrical conditions, Virmax QN Igmax ---eeeeeerrreeeeeeeennnns N/A
Sensing element held at declared reset temperature, N/A
SOD held at temperature declared in Table 7.2, °C :
Test continued 7h without resetting N/A
All samples subjected to tests of Clause 13 at N/A
temperature limits declared in Table 7.2, req 36.
17.16 Tests for particular purpose controls, additional sub-clauses --
17.16.101 | Thermostats N/A
17.1to 17.5 applicable N/A
17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or +5% of the original
activating quUaNtity ...........cceeoeerieeeiie e :

17.7 and 17.8 are applicable N/A
17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 applicable to thermostats with manual N/A
action and means for setting by the user.

17.14 is applicable N/A
17.15 is not applicable N/A

17.16.102 |For Canada and USA: independently mounted room thermostats for direct control of --
an electric space-heating equipment with resistance load

17.16.102.1 | Over-current test for 50cycles, 6 cycles/min sample N/A
land?2
Operating values acc. tab. 17.2-2 IEC 60730-1.......: N/A

17.16.102.2 | Endurance test for 6000cycles, 1 cycle/min sample 1 N/A
and 2
Operating values 110% x In, 110% x Un N/A
ON-time 50%:+20

17.16.102.3 | Endurance test for additional 30000cycles, N/A
1 cycle/min sample 1
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Operating values In, Un, ON-time 50%%20 .............: N/A

17.16.103 | Temperature limiters N/A
17.1to 17.5is applicable: N/A
17.6 is applicable to actions type 1.M or 2.M, value N/A

“X*: the greater of 5K + 1K or £5% of the original
activating quUaNTity .........ccceeveeerieesiee e eee e :

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, requirement

37.

17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 not applicable to normal reset manual N/A

action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104 | Thermal cut-outs: N/A

17.1to 17.5 applicable N/A

17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or +5% of the original
activating quantity

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, req. 37

17.9 applicable to slow make and break automatic N/A
action, for manual reset: conditions specified for 17.7
and 17.8 being used

17.9.3.1 not applicable N/A

17.10 to 17.13 not applicable to normal reset manual N/A
action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104.1 | For voltage maintained thermal cut-outs, the test of N/A

17.16.108 is applicable

17.16.105 |USA and Canada: controls with two or more electrical ratings --

Rating 1: type of load; voltage; current cycles (not N/A
less than 25% of declared cycles)
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Rating 2: type of load; voltage; current N/A
cycles (not less than 25% of declared cycles)

17.16.106 |Evaluation of materials N/A
Tests are conducted as indicated in 14.101.1 N/A
-Test of 17.7: 50 operations N/A
-Test of 17.8: 1000 operations N/A
-Conducted at ambient temperature of 20°C + 5°C N/A
After the test, control complies with clause 17.5 N/A

17.16.107 | Over-temperature test of sensing element N/A
Controls declared under req. 105 of table 7.2, the N/A
sensing element portion of a previously untested
sample is exposed to 250 thermal cycles
Ambient temperature; temperature [°C]..........cc.......: N/A
Rate of temperature change; rate [K/min]................: N/A
Temperature extremes are maintained for 30min...: N/A
After the test control complies with clause 17.14 N/A

17.16.108 |Voltage maintained thermal cut-out: --
These requirements apply to a voltage maintained thermal cut-out

- in the operated condition with the voltage across it N/A

6 untested voltage maintained thermal cut-outs are N/A
conditioned for 7 h at a temperature of —20 °C (or
lower, if declared); temperature [°C] ......cccceevveeeneenne :

Operation of the voltage maintained thermal cut-outs N/A
detected as indicated in 15.5.3.107.
During and at the conclusion of the conditioning, N/A
none operated.
17.101 thermal cycling test for temperature sensing controls type 2.P actions, tests --
17.101.1 After the tests according to clause 17.6 and the N/A

evaluation after 17.14 the control subjected to a
thermal cycling test 50,000 cycles

Temperature between 50% and 90% in 17.4 N/A
recorded cut-off temperature; temperature [°C].......:

Switch-head is held at ambient temperature N/A
Manufacturers declaration N/A
Test procedures as declared in tab. 7.2 req. 112 N/A
17.101.2 Two bath method -
Baths filled with synthetic oil, water or air.................: N/A
-first bath, 90% of switch-off temperature (measured N/A

acc. to clause 17.4); temperature [°C] .....cccvevvvernnn

-second bath 50% of switch-off temperature N/A
(measured acc. to clause 17.4); temperature [°C].:
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-sensing element alternatively immersion of at least N/A
5 x time-constant, number of cycles: 50'000; time-
(070 1151 -1 0| 0 1< SR :

17.101.3 Thermal cycling method N/A
Water cooled bath containing synthetic oil N/A
Cylindrical aluminium box immersed in the bath, N/A
containing the two temperature sensing elements
Cylindrical aluminium box is heated by resistive wire N/A
Temperature is controlled by a second identical N/A
sample
-if not otherwise declared (req. 37 acc. to table 7.2), N/A
degree of temperature change is 35 + 10K/min ......:
Number of temperature cycles: 50,000 N/A
17.101.4 After this test the control is subjected additional 20 N/A
temperature CYCIES .......ooovvveveeiiie e 3
Temperature is risen to 1.1 x switch-off temperature N/A
temperature [°CJ ..o :
Manual reset means did not reset, other conditions N/A
acc. to clause 17.101.2
17.101.5 After the test, switch head is lubricated thoroughly N/A
Measuring of operating temperature acc. to clause N/A
15; temperature [°C].....ccooioeeiieeeiee e :
Control complies with the declared deviation and drift N/A
18 MECHANICAL STRENGTH -
18.1.1 Control constructed to withstand mechanical stress P
1812 Actuating members of class | and class Il controls or for class | and class Il --
" equipment:
- adequate mechanical strength, or P
- protection against electric shock is maintained if N/A
actuating member is broken
For integrated and incorporated controls impact N/A
18.1.3 resistance (18.2) to be tested by the equipment
standard
18.1.4 Tests of 18.2 to 18.8 carried out sequentially on one sample: --
- tested sample: type reference.........ccccoeeeeiiennnen. © |SAR51R1
- tested sample: identification NO. ............ccceeeenee. D3
18.1.5 Compliance (after the tests of Cl. 18) --
- no damage to impair compliance with this standard, P
in particular
- Cl. 8, protection against electric shock
- Cl. 13, electric strength and insulation resistance
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- Cl. 20, creepage distance and clearances P
- insulating linings, etc. have not worked loose N/A
- detachable parts: removal and replacing still P
possible
- actuating to provide full- or micro-disconnection still P
possible
- supplementary or reinforced insulation tested to P
clause 13
In USA and Canada, mechanical strength N/A
18.1.6 : :
requirements for threaded entries.
18.2 Impact resistance --
In-line cord controls, free-standing and independently P
18.2.1 - i .
1826 mounted controls: test by means of impact test
- apparatus IEC 60068-2-75
184 Alternate compliance - Impact resistance (see tab 18.4.1DV or 18.4.2DV) --
Enclosure material..........cccooeviiiiniiiienenee e : N/A
- with supporting frame (yes / N0).......cccevcvvevvvennnnns : N/A
- maximum with, maximum length ...........c.ccccceeenee. : N/A
- thickness required; measured...........cccceeveevveernnnns : N/A
185 Free standing controls --
Additional tests of 18.5.2 and 18.5.3 required N/A
18.5.1 )
(test apparatus Fig. 4)
1852 Input terminals: 2 m of flexible, lightest cord (used in N/A
e 10.1.4); cord; cross-sectional area (mm3)............... :
Output terminals: 2 m of flexible, lightest cord (if N/A
intended); cord; cross-sectional area (mm?)........... :
Pull and fall test (3 times) --
- pull (N), increasing value, applied on the cord N/A
(TABIE )i :
- sample falls onto the base, height 0.500 m (Fig. 4) N/A
18.6 In-line cord controls -
18.6.1 Additional test in a tumbling barrel required (Fig. 5) N/A
18.6.2 Cords -
- attachment method X: flexible cord(s), N/A
smallest cross-section (CI. 10.1.4) (mmg?), length
F=To] o] £ )T 0 0 111 P :
- attachment M, Y or Z: cord(s) as declared or N/A
supplied, length 50 mm; cord; cross-sectional area
(MM2) e :
18.6.3 Tumbling barrel --
- mass of sample (g) ; number of falls ................... : N/A
18.6.4 If mass > 200 g: sample tested to clause 18.5 N/A
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18.6.6 Connection of flexible cord(s) after test N/A
18.7 Pull-cord actuated controls -
18.7.2 Control mounted as declared: forces applied to the pull-cord, each 1 min --
18.7.3 - rated CUrrent (A) c.oeooveeeee e : N/A
- force in normal direction (N).......ccccoevveevceesieeeennen. : N/A
- force in most unfavourable direction (N) .............. : N/A
18.7.4 No damage to the control after the tests, compliant N/A
o to clauses 8, 13 and 20
18.8 Foot-actuated controls --
Control subjected to a force (increased from 250 N N/A
18.8.2 to 750 N and maintained for 1 min) by steel pressure
plate ............ ——— W T N . W T L. :
Force applied three times to control (fitted with N/A
18.8.3 cords) placed in different, most unfavourable
positions
18.8.4 No damage to the control after the tests, compliant N/A
o to clauses 8, 13 and 20
18.9 Actuating member and actuating means --
18.9.1 Controls supplied (or intended to be fitted) with actuating members, tests: --
- axial pull force (N) .ooveeeeeeeee e : [15N N/A
- axial push force of 30 N applied for (min) ............ : |30N N/A
18.9.2 Controls submitted without actuating member: pull N/A
e and push of 30 N applied to the actuating means
During and after the tests, control showed no P
18.9.3 )
damaged nor movement of the actuating members.
18.101 Push- and turn or pull and turn actuation --
18.101.1 Controls with actions classified as type 1.X or 2.X or N/A
type 1.Z or 2.Z subjected to the tests of 18.101.2 and
18.101.3
18.101.2 The axial force to push or pull the actuating member N/A
not less than 10 N........ooceiiiiiiiiiiieeeeee e, :
Axial push or pull force of 140N did not affect N/A
compliance with clause 18.1.5
Control intended to use with special knob withstood N/A
without damage or effect on control function a torque
of 4ANm
Alternatively, if the means preventing rotation of the N/A

shaft is defeated when a torque of at least 2 Nm is
applied, the effect was such that either the means
wasn't damaged but overridden to close the
contacts, in which case subsequent actuation at a
torque less than 2Nm require both push- and turn or
pull and turn to operate the contacts, or
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No operation of the contacts occurred nor could be N/A
made to occur

The torque required to reset the control to the initial N/A
contact condition, if necessary after the application of
the push or pull, was not greater than 0,5 Nm

A torque of 6 Nm applied to the setting means. Any N/A
breakage or damage to the means preventing
rotation of the shaft didn’t result in failure to comply
with the requirements of Clauses 8, 13 and 20

For controls intended for use with a knob having a N/A
grip diameter or length greater than 50 mm, the
values of torque are increased proportionally

18.101.3 Controls with Type 1.X or 2.X or Type 1.Z or 2.Z N/A
actions are actuated for the declared number of
manual actions

After the test, control comply with requirements of N/A
clause 18.101.1

For the case in which the means preventing rotation N/A
is not damaged but is overridden to operate the
contacts, the first 1/16th of the declared manual
cycles performed without first pushing or pulling the
actuating member

18.102 Parts containing liquid metal --

18.102.1 Controls containing liquid metal withstood for 1min N/A
without leakage or rupture a hydraulic pressure equal
to five times the maximum internal pressure
achieved during operation

18.102.1.1 | The method of test and the number of samples was N/A
be agreed between manufacturer and the testlng
=011 0 (o] SR :

18.102.1.2 | After the test of 18.102.1, the hydraulic pressure was N/A
increased until rupture occurs

The rupture occurred at the bellows or diaphragm or N/A
other part, that is within the switch head or control
enclosure

18.102.2 The control did not leak or rupture when heated to N/A
1.2 times the maximum temperature of the sensing
element

18.102.3 When the bellows or diaphragm of a separate N/A
sample is deliberately punctured with a sharp,
pointed metal rod, liquid metal was contained in the
switch head or control enclosure
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19 THREADED PARTS AND CONNECTIONS -
19.1 Threaded parts to be moved during mounting or servicing --
Threaded parts: easily replaceable if completely P
19.1.2 removed; excluded: constructions restricting
complete removal
19.1.3 Thread: -
- metric 1SO thread or thread of equivalent P
effectiveness
- for other than ISO, BA, Sl or Unified thread: torque N/A
values increased by 20%
19.1.4 Screw generating a thread --
- thread forming (swaging) type screws N/A
- thread cutting type screw not used N/A
1915 Space threaded type screws: provided with means to N/A
" prevent loosening
Threaded parts of non-metallic material are not used P
19.1.6 if replacement by a dimensionally similar metal
screw could impair compliance with Cl. 13 or 20:
19.1.7 Threaded parts: not of soft material P
Screws operating in a non-metallic thread: correct N/A
19.1.8 ; : L
introduction of the screw into its counterpart ensured
19.1.9 In-line cord controls, threaded parts transmitting contact pressure: --
- diameter < 3 mm: threaded part of metal N/A
- diameter > 3 mm: non-metallic allowed, but not N/A
used for electrical connection
19.1.11 Threaded parts tightened and loosened --
- one of threaded parts non-metallic material: N/A
10 times

- both parts of metallic material: 5 times

Screws in thread of non-metallic material: completely

19.112 removed and reinserted each time

Terminal screws and nuts: conductor fitted in the P
terminal (used in 10.1.4 or 10.2.10); cross- secuonal
Area (IMM2) ..o :

Conductor moved each time the threaded part is P

19.1.14
loosened

- no damage impairing the further use of the P
threaded part

- no breakage of screws

- no damage to the slot head or washers

Terminal block screw,

19.1.15 Torque test 2.5mm, 0.4Nm
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19.2 Current-carrying connections --
- Not disturbed by mounting or servicing capable of P

19.2.1 . . .
withstanding the stresses in normal use.

1922 - subjected to torsion in normal use locked against N/A

o movement
- movement is limited P

19.2.3 Contact pressure --
- not transmitted through non-metallic material, or P
- sufficient resilience in the metallic part N/A
Non-metallic material: suitability considered with N/A
respect to stability of dimension within temperatures
applicable to the control; max. temperature (°C) ...:

19.2.4 Space threaded screws --
- screws clamp current-carrying parts directly in N/A
contact with each other
- provided with means of locking N/A
- used to provide earthing continuity; at least two N/A

19.24.1 .
screws used for each connection
Thread cutting screws: screws produce a full-form N/A

19.25 y
standard machine screw thread
Thread cutting screws used to provide earthing N/A

19.25.1 continuity; at least two screws used for each
connection
Current-carrying connection whose parts rely on P

19.2.6 pressure for correct function: resistant to corrosion
(not inferior to that of brass)

If not plated, e.g. bimetallic blades: parts are N/A
clamped into contact with parts resistant to corrosion

20 CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH -
INSULATION
PCB: N/A
coating conforming requirement of IEC 60664-3
PCB: coating meets requirements of Clause 20.3 P
PCB: No creepage and clearance applies to N/A
conductor under coating (see Annex Q)

20.1 Clearances --

20.1.1 Basic Insulation - Case A applies except as P

" permitted in Cl. 20.1.7
20.1.2 Operational Insulation - Case A applies except as P
" permitted in Cl. 20.1.7 or
For electronic controls Cl. H27.1.3 met

20.1.3 Methods of measurement: Annex B and Fig. 17
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Controls with equipment inlet and/or socket-outlet N/A

20131 with connector / plug inserted and without

Controls with terminals for external conductors: 4.0 mm?2 P
20.1.3.2 without conductors and with conductors of largest
cross-sectional area (mMm2) (10.1.4).......cccceeveeennee. :

Controls with terminals for internal conductors: N/A
20.1.3.3 without conductors and with conductors for minimum
cross-sectional area (mMm2) (10.2.1).....ccccveeeveeenee. :

Distances through slots or openings of insulating P
20.1.4 material measured to metal foil in contact with the
surface, foil pushed into corners with test finger

Standard test finger applied to apertures as specified P
20.1.5 in 8.1: distances between live parts and metal foil not
reduced below required values

20.1.6 Force (standard test finger) to be applied in an endeavour to reduce distances: --

- 2 N force applied by standard test finger to any P
20.1.6.1 point on bare live parts accessible before control is
MOUNTEA......ooiiiiiii e :

- 30 N force applied by standard test finger to P
accessible surfaces after control mounted ............. :

For basic and operational insulation, smaller distances permitted but no less than --

20.1.7 values specified in Case B of table 22, provided that:
- control meets the impulse test, Cl. 20.1.12 N/A
- all parts are rigid and secure N/A
- no likelihood of the distance being reduced N/A
Impulse voltage applied across clearance of N/A
operational insulation
20.1.7.1 For micro-disconnection and interruption: --
- clearance distance not specified P
- other parts- not less than contact separation P
Full disconnection - case A applies to parts N/A
20.1.7.2 R .
separated by switching element incl. contacts
Clearances of supplementary insulation: not less N/A
20.1.8 g :
than basic insulation, case A
Clearances of reinforced insulation: next higher step P
20.1.9 .
for rated impulse voltage used
Clearances of operational and basic insulation in N/A
20.1.10 controls supplied from a double insulated
transformer
Clearances in controls supplied from a transformer N/A
without separate windings
ELV circuits derived from supply using protective N/A
20.1.11 impedance, clearance of operational insulation

determined from table 21 and based on max.
working voltage in the ELV circuit
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Impulse voltage test, Cl. 4.1.1.2.1 of IEC 60664-1 N/A

20.1.12 applied between live parts and metal (V)................ :

If the secondary winding of a transformer is earthed, N/A
(or an earthed screen between windings) clearances
20.1.13 on the sec. side: basic insulation > limits in Table 22
but using the next lower step for rated impulse
voltage

For circuits supplied with a voltage lower than rated N/A
voltage, clearances of functional insulation are based
on the working voltage

20.2 Creepage distances --
2021 Creepage distances for basic insulation, per table 23 and based on material group and --
- pollution degree:
- measurements
- 2 N force applied by standard test finger to bare
(o0] 0 [0 ox (o] 1= RSSO :
- 30 N force applied to accessible surfaces apphed P
by standard test finger........c.ccccvevceeviieccie e :
20.2.2 Creepage distance for operational insulation, per table 24 and based on material --
- group and pollution degree
- measurements
- 2 N force applied by standard test finger to bare
conductors :
- 30 N force applied to accessible surfaces applied P
by standard test finger :
20.2.3 Supplementary insulation: not less than basic N/A
20.2.4 Reinforced insulation: double the value of basic P
20.3 Solid Insulation --
Solid insulation is capable of durably withstanding P

electrical and mechanical stresses as well as
possible thermal and environmental influences

20.3.2 For working voltages < 300V, supplementary and reinforced insulation between metal --
o parts
- minimum 0.7mm thick; measured (mm)............... : [2.0mm P
20.3.2.1 Insulation is applied in thin sheet form, other than N/A

mica or similar scaly material

- the supplementary insulation consists of at least N/A
two layers and each layer complies with Cl. 13.2 for
supplementary insulation

- the reinforced insulation consists of at least three N/A
layers and any two layers complies with Cl. 13.2 for
reinforced insulation

20.3.2.2 The supplementary insulation or reinforced insulation is inaccessible and meets one of --
e the following:
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- max. temperature measured per Cl. 27 and H.27 N/A
does not exceed permissible values in Table 13

- conditioned insulation complies with Cl. 13.2 at the N/A
oven and room temperatures

For optocouplers, the conditioning procedure has to N/A
be carried out at a temperature of 25 K in excess of
the max. temperature measured on the optocoupler
during the tests of Clauses 14, 27 and H.27............. :

The optocoupler is operated under the most N/A
unfavourable conditions which occur during these
tests

21 FIRE HAZARD TESTING --

For Canada and USA see Annex D N/A

211 No requirements exist for small parts as defined in IEC 60695-2-11, Sub-clause 3.1 --

21.2 Integrated, incorporated and in-line cord controls --

2121 Accessible parts (control correctly mounted)

- ball-pressure test 1 (G.5.1) conducted at Enclosure(White): 86.8 °C
temperature (°C)...ccvveie i :

diameter of the impression < 2.0mm (mm)............. : | Enclosure(White): 0.82mm

- glow-wire test (G2.) at 550°C

21.2.2 Parts retaining current-carrying parts in position (other than electrical connections): --
- Ball-pressure test 2 (G.5.2) conducted at N/A
temperature (°C)...ooueeeeriieeree e :

- diameter of the impression < 2.0mm (mm) ......... : N/A
- glow-wire test (G2.) at 550°C N/A

9123 Parts maintaining or retaining electrical connections in position: --
o according to Annexes F and G

Glow-wire temperature levels according to IEC 60695-2-11 --

- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm)............. : N/A
- glow-wire test (G2.) at 650°C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm) ............ : N/A
- glow-wire test (G2.) at 750 °C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : 'Fljgr?r;iizlsblc(:)ck' 125 °C P

. . . PCB: 0.58mm =)
d ter of th <2.0mm (mm)............ : .

iameter of the impression mm (mm) Terminal block: 0.96mm
- glow-wire test (G2.) at 850°C P
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Clause 21.2.3 not applied to parts retaining in N/A
position current-carrying parts in low-power circuits
as described in H.27.1.1.1

21.2.4 Other parts (except small parts unlikely to be ignited): --
- glow-wire test (G2.) at 550°C P
21.2.7 Resistance to tracking --
Test procedure see Annex G, Clause G4; applied P

voltage corresponding to the PTI value declared
Table 1, item 30

Controls designed for operation at ELV levels are not N/A
subjected to a tracking test
21.3 Independently-mounted controls --
2131 Preconditioning P
Controls without T rating --
- circuit of switching part and driving mechanism not N/A
connected, detachable parts (covers) removed
- temperature (°C): (80 £ 2)°C, 1x24 h.....ccceeeuveen.ee. : N/A

Controls with T rating up to 85°C: -

- Switching circuit and driving mech.- not connected, P
without covers: temp. (°C): (80 + 2)°C, 1x24 h ....... -

- switching circuit and driving mech. Connected, with P
covers: temperature (°C): (Thaxt2) K, 6x24 h ........ :

Controls with T rating higher than 85°C --

- switching circuit and driving mech. Connected, W|th N/A
covers: temp. (°C): (Thax £2) K, 6x24 h.......cc.eeee... :

214 Controls with mercury-tube switch, subjected to short-circuit test --

- working voltage, ac/dc........cccooeeeiiiinieeniieiiee e, : —

- maximum power rating (VA) ......cocooeeieeneeeneeenn. : -

- short-circuit current (A)......cccoeveeereeerieeeiee e : -

- fuse rating (A) ..oooeeeeeee e : -

- no ignition of cotton placed around openings N/A

- no emission of flame or molten metal ( except N/A
mercury from the enclosure housing the switch)

- wiring not damaged except tube leads N/A
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22 RESISTANCE TO CORROSION -

22.1.1 Ferrous parts protected against corrosion N/A
Test not required on temperature sensing elements P

22.1.2 and other component parts adversely affected by
protective treatment

22.1.4 Control or parts stored in a humidity cabinet for 14 days --
- temperature (°C): (402£2)°C...cccvevvverieeeeeeeeee e : N/A
- relative humidity (%): 93-97% ..ccovvevveeereeceeeee : N/A

22.1.5 Control or parts dried in a heating cabinet: for 10 min --
- Temperature (°C): (100 £ 5)°C ...ccvvevveeiieecieeee : N/A
After parts have been dried: no evidence of corrosion N/A
on surfaces.

23 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - EMISSION -

231 Free standing and independently mounted controls which cycle under normal --

' operation evaluated:

- to CISPR 14-1 with modifications and/or CISPR 22, | Refer to EMC test report: -
class B or 68.5.52.16.0537.02
- to clauses 23.1.1 and 23.1.2 N/A
- to show minimum time between contact operations --
during normal operation < 10 minutes

23.1.1 Electrical and thermal conditions for EMC test as specified in 17.2 and 17.3 --
- for sensing controls: rate of change is a; and f; N/A
- For non-sensing controls: operated at the lowest N/A
contact operating speed.
- inductive loads — pf 0.6; resistive loads — pf 1 N/A

23.1.2 Control operated for 5 cycles N/A
- duration of radio interference; < 20ms.................. ) N/A
Controls for ISM (Industrial, Scientific and Medical) N/A
equipment, free-standing, independently mounted,

23.2 - ;
and in-line cord controls for ISM equipment comply
with the requirements of CISPR 11

23.101 Thermostats constructed so they do not generate N/A
radio interference for a time period exceeding 20 ms

23.101.1 Three untested sample subjected to the test N/A
Thermal and electrical conditions acc. to 17.2 and N/A
17.3, except
Test conducted at the lowest declared voltage and N/A
lowest declared current (table 7.2, requirement 108)
The rate of temperature change are a1 and 31 N/A
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If not declared; N/A
1 K/15 min for sensing elements in gases
1 K/min for sensing elements in other media......... :

For controls declared for use with inductive loads, N/A
the power factor is 0.2

For controls declared for use with purely resistive N/A
loads, the power factor is 1.0

23.101.2 Test procedure --

Five cycles of operation with the contacts opening N/A
and five cycles of operation with contacts closing

The duration of radio interference is measured by an N/A
oscilloscope connected to the control so as to
measure the voltage drop across the contacts

24 COMPONENTS --

24.1 Transformers intended to supply power to a safety extra-low voltage circuit (SELV): --

- complies with relevant requirements of N/A
IEC 61558-2-6

Capacitors for radio interference suppression: N/A
comply with requirements of IEC 60384-14

Fuses: comply with requirements of IEC 60127 or N/A
IEC 60269

Safety isolating transformer supplies external N/A

2411 isolated limited secondary circuits.

Output test conducted with the primary energized at N/A
upper limit of rated voltage

Secondary output voltage (V), power (VA) and N/A
CUITENE (A) 1.ttt s :

Components other than those of 24.1: checked P
24.2 when carrying out the tests of this standard or/and
complies with appropriate safety standard

Annex U is not applicable to relays used as P

24.3 ;
components in a control.

25 NORMAL OPERATION --

Meets requirements per annexX H........ccccceevvveineens . | SeeannexH N/A

26 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - IMMUNITY --

Meets requirements per Cl. H.26 .........cccccevvveiieenns . | See clause H.26 N/A

27 ABNORMAL OPERATION --
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27.2 Burnout test (for controls incorporating electro-magnets) --

27.2.1 Control mechanism blocked in position when control is de-energized: --

- energized at rated frequency and rated voltage N/A
(17.2.2,17.2.3and 17.2.3.2)

- duration: 7 h or until burnout ...........cccceeeeevevvnnnnne. : N/A

27.2.2 Compliance for burnout test --

- no emission of flame or molten metal after test N/A

- no evidence of damage impairing compliance with N/A
this standard

- no evidence of dielectric breakdown (Clause 13.2) N/A

27.2.3 Blocked mechanical output test (abnormal temperature test) --

During blocked output test: temperatures did not N/A
exceed indicated limits in Table 26

Test not required on controls, if no protective device N/A
cycles and temperatures within limits of 14.1

Test carried out at room-temperature and rated N/A
voltage (V) for 24h ..o :

The average temperature was within the limits during N/A
27.2.3.2 both the second and the twenty-fourth hours of the
test.

During the test, power was continually supplied to the N/A

27.2.3.3
motor

Immediately upon completion of the test, the motor N/A
27.2.34 was capable of withstanding the electric strength test
(Clause 13)

Over-voltage and under-voltage test (for controls N/A

27.3 ) :
incorporating electro-magnets)

28 GUIDANCE ON THE USE OF ELECTRONIC DISCONNECTION --

Meets requirement of Annex H ...........ccccoevieenenne p N/A

A ANNEX A — INDELIBILITY OF MARKING --

Al Classification of markings --

Al1l Markings, which are not mandatory N/A

Markings which are mandatory but not accessible to N/A

Al2 the final user

Markings which are mandatory and accessible to the P

A.1l3 X
final user

AlA4 Permanence of marking test --

- solvents: neutral liquid detergent

- solvents: petroleum spirit

- solvents: water

A2 Test of indelibility of markings classified in A1.2 --
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A2 1 Drops of detergent standing on the marked surface P
‘ duration (h): 4 N .o :
Drops removed by fine spray of warm water P
(40 + 5°C) or by lightly wiping .......ccccecvvevieeiieeinenne :
A2.2 Allowed to dry completely at (25 + 5)°C................... :
A2 3 Rubbed in the apparatus ( Fig. 8 ) with dry lint,
’ weight 250 g, duration (s): 15 s
A2 4 Rubbed in the apparatus ( Fig. 8) with water-soaked P
' lint, weight 250 g, duration (s): 15 s
A2.6 Marking after these tests still legible P
A3. Test of indelibility of markings classified A1.3 -
A31 Rubbed in the apparatus ( Fig. 8) with dry lint, weight P
’ 750 g, duration (s): 15 s
A3.2 Rubbed in the apparatus ( Fig. 8) with water-soaked P
' lint, weight 750 g, duration (s): 15 s
Drops of detergent standing on the marked surface P
A3.3
duration (h): 4 h e :
Then removed by fine spray of warm water P
(40 £5 °C) or by lightly wiping .......cccccoovevcveeriiennnnn. :
After sample was dried, marking rubbed (apparatus P
A3.4 Fig. 8) with detergent soaked lint, weight 750 g,
duration (s): 15 s
A35 Marking rubbed in apparatus with petroleum spirit P
’ soaked lint, weight 750 g, duration (s): 15 s
A3.7 Marking after these tests still legible P
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST FOR USA AND -
CANADA
Part 1 is applicable N/A
D ANNEX D — HEAT, FIRE AND TRACKING -
Canada and USA national difference N/A
G ANNEX G — HEAT AND FIRE RESISTANCES TESTS -
G.2 Glow-wire test: Performed in accordance with IEC 60695-2-1 with amendments
G.4 Proof tracking test: Performed in accordance with IEC 60112 with amendments
G.5 Ball pressure test --
G5.1 Ball-pressure test 1 P
e (tests not to be made on parts of ceramic material and glass)
Temperature during ball pressure, the higher of: --
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- (20 £ 2) K (or (15 + 2) K if control for appliances N/A
within IEC 355-1) in excess of the maximum
temperature during test Cl. 14 (°C), Or.....cceeevuveeneee. :

=75 L 2°C, 00 o : P
-as declared (°C) cuvvvvevee e : N/A
Ball (steel) diameter: 5mm, force: 20N, duration: 1 h P
G5.2 Ball-pressure test 2 ' . --
(tests not to be made on parts of ceramic material and glass)
Temperature Tb during ball pressure: P
-Tb (°C): 100°C if Tax =30t0 54°C ..o : P
-Tb (°C): 125°C if Tjax =551t0 84°C....eeeeiiieene : N/A
- Tb (°C): 125°C for controls to be incorporated in P
appliances (EN 60 335-1)......ccccceevveeniveeneeesineeennn. E
-Tbh (°C): (Tyax + 40)°C if Tiax less than 85°C........ ; N/A
- Th (°C): 20 K in excess of the max. temperature N/A
during tests of Cl. 14 (°C), if higher ...........cccccce.... :
- Compliance with Annex H.27.1.1.3
Ball (steel) diameter: 5mm, force: 20N, duration: 1 h
H ANNEX H — REQUIREMENTS FOR ELECTRONIC CIRCUITS --
H.6.4.3.13 Classification, additions: electronic disconnection on N/A
operation (Type 1.Y = 2.Y) woovvivieeceeceeeee e :
H.6.9.5 - electronic disconnection N/A
H.6.18 Class of control function (A, B, C) ceeevvvevvveviieeenenne . |Class A P
H.6.18.2 Thermal cut-outs have functions classified as N/A
Software Class B Or C .....coocveeieiieiieeiesieseesee e
H.6.18.3 Thermal cut-outs for closed water heater systems N/A
have functions classified as Software Class C .........:
H.7 Information in addition to Table 1 provided --

36 - Replacement: limits of activating quantity for any N/A
sensing element over which micro-disconnection or
electronic disconnection is secure; clause: 11.3.2,
H11.4.16, H17.14, H18.1.5, H27.1.1, H.28; method:
X

52 - The minimum parameters of any heat dissipater N/A
(e.g. heat sink) not provide with an electronic control
but essential to its correct operation; clause 14;
method: D

53 - Type of output waveform if other than N/A
sinusoidal; clause H25; method: X

54 - Details of the leakage current waveform N/A
produced after failure of the basic insulation; clause
H27; method: X
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55 - The relevant parameters of those electronic N/A
devices or other circuit components considered as
unlikely to fail (see paragraph 1 of H27.1.1.4); clause
H27; method: X

56 - Type of output waveform(s) produced after N/A
failure of an electronic device or other circuit
component (see item g) of H27.1.1.3); clause H27;
method: X

57 - The effect on controlled output(s) after electronic N/A
circuit component failure if relevant (item c) of
H27.1.1.3); clause H27; method: X

58a - For integrated and incorporated electronic N/A
controls, if any protection is claimed against mains
borne perturbations, magnetic and electro-magnetic
disturbances, which of the tests of Cl. H.26 must be
performed and the effect on controlled output(s) and
function after a failure to operate as a result of each
test; clauses H26.2, H26.15; method: X

58a - See footnote c of Table H.26.2.101 N/A

58b - For other than integrated and incorporated N/A
electronic controls, the effect on controlled output(s)
and function after a failure to operate as a result of

tests of Cl. H26; clauses H26.2, H26.15; method: X

59 - Any component relied upon for electronic N/A
disconnection, which is disconnected as required by
note 15 to Table 12; clause 13.2, H27.1; method: X

60 - Category (surge immunity); clause H26.8.2, N/A
H26.10.4; method: X

66 - Software sequence documentation; clause N/A
H11.12.2.9; method: X

67 - Program documentation; clauses H11.12.2.9, N/A
H11.12.2.12; method: X

68 - Software fault analysis; clauses H11.12, N/A
H27.1.1.4; method: X

69 - Software class(es) and structure; clauses P
H.11.12.2, H.11.12.3, H.27.1.2.2.1, H.27.1.2.3.1;

method: D

70 - Analytical measures and fault/error control N/A

techniques employed; clauses H.11.12.1.2,
H.11.12.2.2, H.11.12.2.4; method: X

71 - Software fault/error detection time(s) for controls N/A
with software Classes B or C; clauses H2.17.10,
H11.12.2.6; method: X

72 - Control response(s) in case of detected N/A
fault/error; clause H.11.12.2.7; method: X

73 - Controls subjected to a second fault analysis N/A
and declared condition as a result of the second
fault; clause H.27.1.2.3; method: X
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74 - External load and emission control measures to N/A
be used for test purposes; clause H.23.1.1;
method: X
91 - Fault reaction time; clause H.2.23.2, N/A

H.27.1.2.2.2,H.27.1.2.2.3, H.27.1.2.3.2,
H.27.1.2.3.3,H.27.1.2.4.2, H.27.1.2.4.3; method: X

92 - Class or classes of control function(s); clause N/A
H.6.18, H.27.1.2.2, H.27.1.2.3; method: X

109 - output condition of thermal cut outs type 2 N/A
thermostats and type 2 limiters after operation,
clauses H26.2.103, H26.2.104, H26.2.105

117 - condition of test when requested by the N/A
manufacturer for integrated and incorporated
electronic controls, clause H23.1.2

H.8 Protection against electric shock --

Accessible parts separated from the supply by N/A

H.8.1.10 protective impedance; identification of circuit ......... :

H.8.1.10.1 |Maximum current between accessible parts and either pole of the supply --

- 0.7 mA (peak value) a.c.; current (MA)........c.c...... : N/A
-2mAd.c.; current (MA) ...oocee e : N/A
- if frequency f > 1 kHz: current (mA): N/A
0.7x f (kHz) <70 mA; f (KHZ) ..coceeiiie, :
Maximum capacitance N/A
- peak value (V) .o : N/A
42.4V<V<450V: capacitance C (uF): < 0.1uF......... : N/A
450V<V <15kV: capacitance C (uF): C x V<45uC N/A
for= (o1 = L (=T I O (1 o :
V>15kV: capacitance C (uF): C x V2 <350uJ; N/A
calculated Crax (F) «oeveeiiee i :
H.11 Constructional requirements --
Protection against electric shock — protective N/A
H.11.2.5 ; ;
impedance (chain)
- consists of at least 2 impedances in series N/A
- connected between live and accessible parts N/A
- consists of components in which the probability of a N/A

reduction in impedance during life can be ignored
and the possibility of a short circuit is negligible

- type of resistors (Table H.21 note 13) N/A
- resistors comply with IEC 60065, cl. 14.1 N/A
a) and b) short-circuiting and open-circuiting each N/A

impedance in turn

¢) applying a fault condition to any other part which N/A
might influence the leakage current
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Clause Requirement + Test Result - Remark Verdict
Requirements of Clause H.8.1.10 still met: Ieakage N/A
CUITENE (MA) et :

H.11.4 Actions --

H.11.4.16 - Type 1Y gnd 2.Y action provides electronic N/A
disconnection

H.11.4.16.1 |Test with control connected to maximum load N/A
- supplied with rated voltage (V) .....cccceevevvereiveeennen. : N/A
- attemperature Tax (°C)evvvvivirieerie e : N/A

H.11.4.16.2 Current through electronic disconnection not N/A

e exceeding the lower of 5MA (MA)......cccceeiierieene. 1

or 10% of the rated current (MA) ......ccoeeiieiieenee : N/A

H.11.12 Controls using software --

Controls with software Class B or C: N/A
complies with clauses H11.12.1 to H11.12.13

H.11.12.1 Requirements for the architecture --

Control functions with software class B or C use N/A
measures to control and avoid software-related
H.11.12.1.1 |faults/errors in safety-related data and safety-related
segments of the software, as detailed in H.11.12.1.2
to H.11.12.3 inclusive

H.11.12.1.2 | Control functions with software class C have one of the following structures --

— single channel with periodic self-test and N/A
monitoring (H.2.16.7)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
Comparison between dual channel structures performed by --
— the use of a comparator (H.2.18.3) N/A
— reciprocal comparison (H.2.18.15) N/A
Control functions with software class B have one of the following structures --
— single channel with functional test (H.2.16.5) N/A
— single channel with periodic self-test (H.2.16.6) N/A
— dual channel without comparison (H.2.16.1) N/A
Other structure with equivalent safety level N/A
H1l12.13 H.11.22.1.2 e :
H.11.12.2 Measures to control faults/errors N/A
Redundant memory with comparison on two areas of N/A
H.11.12.2.1 ; : :
the same component: storage in a different form
H11.12.2.2 Software class C using dual channel structures with N/A

comparison: additional fault/error detection
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Clause

Requirement + Test

Result - Remark

Verdict

H.11.12.2.3

Software class B or C:
means for recognition and control of errors in
transmission to external safety related data paths

N/A

H.11.12.2.4

Software class B or C:

within the control, measures are taken to address
the fault/errors in safety-related segments and data
indicated in Table H.1 and Table 1, requirement 68

N/A

H.11.12.2.5

Measures, others than those specified in H.11.12.4,
are permitted if they can be shown to satisfy the
requirements listed in Table H.1

N/A

H.11.12.2.6

Software fault/error detection

- occurs not later than declared time(s), Table 1,
requirement 71

N/A

- acceptability of declared time(s): evaluated during
fault analysis of the control

N/A

values declared in Table 1, requirement 71 Ilmlted
by the relevant Part 2..........ccccccoeevieviee e :

N/A

H.11.12.2.7

For controls with functions, classified as Class B or C,

detection of fault/error

- results in the response declared in Table 1,
requirement 72

N/A

- if Class C: independent means provided

N/A

H.11.12.2.8

Class C, dual channel structure, loss of dual channel
capability judged to be an error

N/A

H.11.12.2.9

Software referenced:

- to relevant parts of the operating sequence

N/A

- to the associated hardware functions

N/A

H.11.12.2.10

Where labels used for memory locations: labels are
unique

N/A

H.11.12.2.11

Software protected from users alteration of safety-
related segments and data

N/A

H.11.12.2.12

Software and safety-related hardware under its
control: initialized to and terminate at a declared
state, Table 1, requirement 66

N/A

H.11.12.3

Measures to avoid errors

H.11.12.3.1

For controls with software Class B or C the V-model
for the software life cycle was applied

N/A

Measures used for software class C are inherently
acceptable for software class B

N/A

Other methods are possible if they incorporate
disciplined and structured processes including
design and test phases

N/A

H.11.12.3.2

Specification

H.11.12.3.2.

1

Software safety requirements
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?'31'12'3'2' The specification of the software safety requirements includes: -
A description of each safety related function to be N/A
implemented, including its response time(s)
- functions related to the application including their N/A
related software classes
- functions related to the detection, annunciation and N/A
management of software or hardware faults
A description of interfaces between software and N/A
hardware
A description of interfaces between any safety and N/A
non-safety related functions
5'31'12'3'2' Software architecture - The description includes required aspects h
Techniques and measures to control software N/A
faults/errors (refer to H.11.12.2)
Interactions between hardware and software N/A
Partitioning into modules and their allocation to the N/A
specified safety functions
Hierarchy and call structure of the modules (control N/A
flow)
Interrupt handling N/A
Data flow and restrictions on data access N/A
Architecture and storage of data N/A
Time based dependencies of sequences and data N/A
H.11.12.3.2. | The architecture specification verified against the specification of the software safety --
2.2 requirements by static analysis. Acceptable methods are:
Control flow analysis N/A
Data flow analysis N/A
Walk-throughs / design reviews N/A
Based on the architecture design, software is N/A
H.11.12.3.2. | suitably refined into modules, which design and
31 coding are implemented in a way that is traceable to
the software architecture and requirements
I; 21 1.12.32. Software code is structured N/A
Coded software is verified against the module N/A
H.11.12.3.2. | specification, and the module specification is verified
3.3 against the architecture specification by static
analysis
?'11'12'3'2' Design and coding standards N/A
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Program design and coding standards is N/A
consequently used during software design and
maintenance
Coding standards specify programming practice, N/A
proscribe unsafe language features, and specify
procedures for source code documentation as well
as for data naming conventions

H.11.12.3.3 | Testing --

H.11.12.3.3. . . . . -

1 Module design (software system design, software module design and coding)

H.11.12.3.3. | A test concept with suitable test cases is defined N/A

11 based on the module design specification

H.11.12.3.3. | Each software module is tested as specified within N/A

1.2 the test concept

?§1.12.3.3. Test cases, test data, test results are documented N/A
Code verification of a software module by static N/A

H.11.12.3.3. | means includes such techniques as software

14 inspections, walk-throughs, static analysis and
formal proof
Code verification of a software module by dynamic N/A
means includes functional testing, white-box testing
and statistical testing

5'11'12'3'3' Software integration testing h

H.11.12.3.3. | A test concept with suitable test cases is defined N/A

2.1 based on the architecture design specification

H.11.12.3.3. | The software is tested as specified within the test N/A

2.2 concept

;"311'12‘3'3‘ Test cases, test data, test results are documented N/A

51.11.12.3.3. Software validation h

H11.123.3 A validation concept with suitable test cases is N/A

3 '1 T 1 defined based on the software safety requirements

' specification
The software is validated with reference to the N/A

H.11.12.3.3. | requirements of the software safety requirements

3.2 specification as specified within the validation
concept.

The software is exercised by simulation or stimulation of: --

input signals present during normal operation N/A
anticipated occurrences N/A
undesired conditions requiring system action N/A

I; 21'12'3'3' Test cases, test data, test results are documented N/A
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H.11.12.3.4 |Other ltems N/A
Tools, programming languages are assumed to be N/A
H.11.12.3.4. : . A ;
1 suitable if they comply with "increased confidence
from use" according to IEC 61508-7, C.4.4
H.11.12.3.4. | Management of software versions: All versions are N/A
2 uniquely identified for traceability
g 11 1.12.34. Software modifications based on a modification request which details required -
- hazards which may be affected N/A
- proposed changes N/A
- reasons for change N/A
H.11.12.3.4. | An analysis is carried out to determine the impact of N/A
3.2 the proposed modification on functional safety
A detailed specification for the modification is N/A
H.11.12.3.4. | generated including the necessary activities for
3.3 verification and validation, such as a definition of
suitable test cases
321'12'3'4' The modification are carried out as planned N/A
H.11.12.3.4. | The assessment of the modification is carried out based on the specified verification --
35 and validation activities and may include:
- re-verification of changed software modules N/A
- re-verification of affected software modules N/A
- re-validation of the complete system N/A
I; e:;L 1.12.34. All details of modification activities are documented N/A
For class C control functions: One of the N/A
H11.12.35 combinations (a—p) of analytical measures given in

columns of table H.9 is used during hardware
development ...........oovviiie e :

H.11.12 Controls using software --

H.11.12.8 Values declared in H.7.2 requirement 71 may be N/A
given in applicable equipment standard

(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.11.12.2.6)

H.11.12.8.1 |Values declared in H.7.2 requirement 72 may be N/A
given in applicable equipment standard

(In IEC 60730-1 Ed. 4, this clause is renumbered as

H.11.12.2.7)
H.13 Electric strength and insulation resistance --
H.13.2 Across electronic diSCONNeCtion............ccovvveveeenen. : N/A
H.17 Endurance -
H.17.1 General requirements --
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Electronic controls with Type 1 action: P
H.17.1.4 no endurance test (unless necessary for testing of

associated components)

Electronic controls with Type 2 action: N/A

H17.14.1 thermal cycling test (H.17.1.4.2) executed

H.17.1.4.2 | Thermal cycling test: conditions forming the basis of the test: --

@) DUration (N) ....ooceeerieniee e : N/A
b) Electrical conditions: --
- loaded, according to manufacturer's declaration..: N/A
- voltage (V): 1.2 tiMeS Vr..oooeveiieiiieeiieeeieeeiee e ; N/A
- for 30 min. of each 24 h period: voltage (V): N/A
0.9 tIMES VN ettt :

- during each 24 h period: duration of supply N/A
switched off (S); 30'S .ueviieeiiii e, :

- change of voltage not synchronized with change of N/A
temperature

¢) Thermal conditions: temperature (ambient and/or mounting surface) varied --
between:

= Trax (TS MaAX) (°C) e : N/A
= Trin (TS MINY (PC) it - N/A
- rate of change: 1°C/min N/A
- extremes maintained: 1 h N/A
d) Rate of operation: cycled at the fastest rate N/A

possible, max. 6 cycles/min) (cycles/min) .............. :

If operational mode to be set by the user: --

- 1/3 test period: maximum setting N/A
- 1/3 test period: intermediate setting N/A
- 1/3 test period: minimum setting N/A

According to the following requirements: --

- duration of heating period (N) ......cccceevveeiveecieenee. : —

- Duration of maintaining max. temperature (h)...... : —

- duration of cooling period () .....cccovevveeeieeeeeenee. : —

- duration of maintaining min. temperature (h)........ : —

- duration of 1 complete cycle (h)......cccccceeveecveeennen. : —

- total number of cycles executed ...........cccveneeeneee. : —

H.17.14 Evaluation of compliance: For types 1.Y and 2.Y N/A
" controls, Clause H.11.4.16 met

H.18 Mechanical strength --

H18.15 Controls providing electronic disconnection N/A

(Type 1.Y and 2.Y), requirements of H11.4.16 met
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H.20 Creepage distances, clearances and distances through insulation P
H.20.1.9 Electronic controls -
Spacing between live parts (supply) and accessible P
H.20.1.9.1
surfaces and parts
H.201.93 Acrosg protective impedances: double or reinforced N/A
insulation
Across each component: supplementary insulation N/A
H.20.1.9.4 | Providing operational insulation P
H.23 Electromagnetic compatibility (EMC) requirements — emission --
Electronic controls do not emit excessive electric or N/A
H.23.1 oo
electromagnetic disturbances
Low frequency emission, disturbances in supply N/A
systems: controls other than integrated or
H.23.1.1 incorporated that directly control an external load
except pilot duty: comply with IEC 61000-3-2 and
IEC 61000-3-3.
Radio frequency emission: free-standing, N/A
independently mounted and in-line cord controls
H.23.1.2 . L L .
using software, oscillating circuits, etc. comply with
CISPR 14-1 and/or CISPR 22, Class B
H.23.1.2 For integrated and incorporated electronic controls N/A
test may be carried out under declared conditions if
so requested by the manufacturer
H.25 Normal operation --
H.25 1 - output waveform sinusoidal, examined under all N/A
o normal operating conditions, or
- as declared, see 7.2, item 53 N/A
H.26 Electromagnetic compatibility (EMC) requirements - immunity --
H.26.2 Controls with Type 1 or 2 action: tests levels as Refer to EMC test report: N/A
T indicated in Table H.11 68.5.52.16.0537.02
Integrated and incorporated controls Type 1 action: N/A
H.26.2.1 tests H.26.8 and H.26.9, if declared in Table 1,
requirement 58a
H.26.2.2 Integrated and incorporated controls Type 2 action: --
- tests H.26.5 N/A
- Any other tests of H.26. declared in Table 1, N/A
requirement 58a
H26.2.101 |The control remained in its current condition and N/A
thereafter continued to operate as declared within
the limits verified in clause 15, if applicable
H26.2.102 |The control assumed the condition declared in tab. N/A
7.2, req. 109 and thereafter operated as in
H26.2.101
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Requirement + Test

Result - Remark

Verdict

H26.2.103

The control assumed the conditions declared in tab.
7.2 reqg. 109 - such that it cannot be reset
automatically or manually. The output wave form
was sinusoidal or as declared in Tab. 7.3, req. 53

N/A

H26.2.104

The control remained in the condition declared in
tab. 7.2 req. 109. A non-resetting control can only
reset manually. After the temperature which caused
cut-out to occur was removed, it operated as in
H26.2.101 or remained in the declared condition as
in H26.2.103

N/A

H26.2.105

The control may return to its initial state and
thereafter operated as in H26.2.101

N/A

H26.2.106

The output and functions were as declared in tab.
7.2 req. 58a or 58b and the control complied with the
requirement of 17.5

N/A

H.26.3

Separate samples used for each test: multiple test
on a single sample (option of the control
manufacturer)

N/A

H.26.5

Voltage dips and voltage interruptions in the power
SUPPLY NEIWOTK ... :

(See Table H.26.5)

N/A

Test values for voltage dips and interruptions
applied to all the test levels

N/A

H.26.5.3

Test procedure according to IEC 61000-4-11

N/A

The voltage dips and interruptions, at random phase
with respect to the mains frequency, performed at
least three times in the relevant operating modes
with a waiting time of at least 10 s

N/A

Protective controls are subjected to voltage dips and
interruptions at random phase angles with respect to
the mains frequency as well as at the zero crossing
of the supply voltage

N/A

H.26.5.4

Voltage variation test; severity levels observed ........

(See Table H.26.5.4)

N/A

H.26.5.4.3

The control subjected to each of the specified
voltage test cycles three times with 10 s intervals
between each test cycle for the most representative
modes of operation

N/A

H.26.6

Influence of voltage unbalance

H.26.6.1

Test applies only to three-phase equipment

N/A

H.26.6.4

Test carried out with an unbalanced factor of 2%, no
dangerous influence on equipment; unbalance factor
(90) vttt :

N/A

H.26.8

Surge immunity test conducted in accordance with
IEC 61000-4-5

N/A

H.26.8.2

Severity levels

Installation class ..., :

N/A

Power supply: coupling mode

N/A
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Line-to-line, test level (kV peak) .......ccccccevvvvveiennns : 1.0 N/A
Line-to-earth, test level (kV peak) ........cccoeoeeieene : N/A
Unbalanced operated circuits and lines: coupling N/A
mode
Line-to-line, test level (kV peak) .......ccccccevevvveinnnns : N/A
Line-to-earth, test level (kV peak) ......ccccccevevveveeens : N/A
Balanced operated circuits and lines: coupling mode N/A
Line-to-line, test level (kV peak) ........ccccccevevvreinnnns : N/A
Line-to-earth, test level (kV peak) ......cccccevvvveiuennnes : N/A
Protective controls declared according to item 90 of N/A
Table 1 an additional test to the power supply
terminals as defined in H.26.8.2 applies
Test procedure: impulse intervals > 60 s: Five pulses N/A

H.26.8.3 : E
of each polarity (+,-):
- between any external conductor and neutral N/A
- between external conductors/terminals (signal, N/A
data, control etc), if designed for cables > than 10 m

H26.8.3.101 | For controls declared under tab. 7.2 req. 109, three N/A
of the tests are performed when the control is in the
declared condition and two when it is not:

H.26.9 Fast transient burst test: conducted in accordance with IEC 61000-4-4 --
TESLIEVEL.......oieiie e 13 N/A
Repetition frequency (KHZ) ........ccccooveiiiiiiienniene |5 N/A
GeNnerator AriVe .........cccooceeiieeeiee e e : N/A
Minimum number of applications: 1 (+, -) polarlty N/A
number of applications .........ccccceeveeviieeiiecie e :
Operating conditions: per Part 2...........ccccccvevveennee. : N/A
A.C. power supply (Table H.15) between: N/A
- reference ground plane and each power supply line N/A
- reference ground plane to protective earth terminal N/A
- reference ground plane to all combinations of N/A
power supply lines and also earth line
D.C. power supply: capacitive clamps N/A
Data lines: capacitive clamps N/A
For protective controls declared according to item 90 N/A
of table, test level 4 applies to the power supply lines.

H.26.9.3.10 | Test procedure: Control subjected to five tests N/A

1
For controls declared under tab. 7.2 req. 109, three N/A
of the tests are performed when the control is in the
declared condition and two when it is not:
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H.26.10 Ring wave test: (U.S. and Canada difference) N/A
H26.10.5 Test procedure --
H26.10.5.10 | For controls declared under tab. 7.2 req. 109, three N/A
1 of the tests are performed when the control is in the
declared condition and two when it is not
H.26.11 Electrostatic discharge test: conducted in accordance with IEC 61000-4-2, clause 5, --
T severity level 3:
- contact discharge to accessible metal parts ........ : N/A
- air discharge to accessible insulating parts .......... : N/A
Protective controls declared according to item 90 of N/A
Table 1 an additional test as defined in H.26.11
applies
H.26.12 Radio-frequency electromagnetic field immunity --
H.26.12.2.1 Test Ievels for conducted disturbances per table N/A
H.17 applied
H.26.12.2.2 |Test executed in accordance with IEC 61000-4-6 -
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally
For controls declared under Item 109 of Table 7.2, N/A
sweeping is performed when the control is in the
declared condition and when it is not.
H.26.12.3 Immunity to radiated electromagnetic fields --
H.26.12.3.1 Test level for rgd|ated electromagnetic fields per N/A
table H.18 applied
H.26.12.3.2 |Test executed in accordance with IEC 61000-4-3 -
- each side of the control exposed N/A
- entire frequency range applied in both the N/A
horizontal and vertical antenna orientation
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally
H.26.12.3.1 |For controls declared under Item 109 of Table 7.2, N/A
01 sweeping is performed when the control is in the
declared condition and when it is not
H.26.13 Test of influences of supply frequency variations in accordance with IEC 61000-4-28 --
H.26.13.2 Test values of table H.19 applied N/A
- test level 2 applied N/A
- test level 3 applied N/A
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H.26.13.3 For controls declared under Item 109 of Table 7.2, N/A
the test is performed when the control is in the
declared condition and when it is not.

H.26.14 Power frequency magnetic field immunity test in accordance with IEC 61000-4-8 --

H.26.14.2 Test levels of table H.20 applied N/A
- test level 2 applied — 3 A/m N/A
- test level 3 applied — 10 A/m N/A

H.26.14.3 For controls declared under Item 109 of Table 7.2, N/A

the test is performed when the control is in the
declared condition and when it is not.

H.26.15 Evaluation of compliance --

H.26.15.1 After the tests of H.26.2 to H.26.12, the control meets applicable requirements of: --

- Cl. 8, protection against electric shock N/A

- Cl. 17.5, electric strength requirements after the N/A

endurance tests

- Cl. 20, creepage and clearance distances N/A
H.26.15.2 The control meets requirements of H.17.14, or N/A

- output(s) and functions as declared in table 1, N/A

items 58a and 58b

Compliance with table H.26.2.101 N/A

Different output and functions declared by N/A
H.26.15.3 :

manufacturer after testing at level 2 or 3

Compliance criteria given in part 2 and based on operating output conditions and --
H.26.15.4 ] e i

functional specifications of the control under test:

- Normal performance with no loss of protective N/A

functions and control within declared limits.

- Loss of protective function within declared limits N/A

- Loss of protective function with safety shut down N/A

- Loss of protective function with unsafe operation N/A

Compliance with table H.26.2.101 N/A
H.26.16 Harmonics and inter-harmonics including mains signalling at a.c. power port, low --

frequency immunity tests

For protective controls declared according to item 90 N/A
of Table 1: The control subjected to mains signals in
accordance with IEC 61000-4-13, test level class 2

H.27.1.1.1 | Fault conditions specified in H.27.1.1.5 not applied if: --

- electronic circuit is a low-power circuit and N/A

- protection against electric shock, fire hazard or N/A
dangerous malfunction does not rely on the correct
functioning of the electronic circuit

- measurement of low-power circuit according to Cl. N/A
H.27.1.1.1
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- circuit under evaluation ........cccccoovvevvveeeeeeeeeeeinenee, : N/A

- max. power consumed by the variable resistor (W) N/A
A5 W, 5 St :

Electronic circuits operating to ensure compliance P
with Cl. H.27: relevant test to be repeated with a
single fault simulated as indicated in H.27.1.4,
items 1) to 5)

H.27.1.1.2 | Operating conditions: --

a) at most unfavourable voltage (V): range: 1.1Un P
0.9-1.1tIMES VR ..oovieiieeeee e : ‘

b) load producing the most onerous effect: kind of P
load; significant values...........cccceeveeiiie e e :

¢) ambient temperature (°C): (20 £ 5) °C or other ..:

d) fuse (supply), rating (A) such that test result not
influenced by operation of the fuse ...........cccce..... ;

e) actuating member in the most unfavourable P
0101531 (1] TR :

Controls declared under req. 109 of tab. 7.2 tested P
when the control is in the declared condition and
H.27.1.2 when it is not

(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.27.1.1.2)

H.27.1.1.3 | Requirements, evaluation of compliance: --

a) no emission of flames or hot metal or hot plastics

b) temperature of supplementary and reinforced
insulation:

- not exceeding 1.5 times value specified in Cl. 14 P

- exception: thermoplastic material N/A

¢) change in the output as declared in Table 1, P
requirement 57

d) control continuous to comply with requirements of P
Cl.8and Cl. 13

€) no deterioration of parts that would result in failure P
to comply with requirements of CI. 20

f) no rupture of fuse use supply, or P

- rupture with operation of an internal protecting N/A
device

Internal protecting device not required since sample, after replacement of the fuse in --
the supply, complied:

- with a), b) and d) of H.27.1.1.3

- with requirements of CI. 20 for accessible distances
from active parts to accessible surfaces (control
mounted as for its intended use)
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g) output waveform as declared in Table 1, P
requirement 56

H.27.1.1.5 | Electronic circuit fault conditions per table H.21 ........: P

H27116 Motor load, if fail.ure or malfunction causes change in the supply waveform to the --
controlled motor:
1) load (normal waveform) adjusted to 6 times rated | Not cause change in the supply | N/A
load, or waveform
- locked rotor rating declared N/A
2) fault conditions introduced N/A
3) test conditions per H.27.1.2 N/A
a) unfavourable voltage (V) .....cocoeeiiiiniieiiieeieeee, : —
¢) ambient temperature (°C).......ccooceeriieniereiieeeen. : —
d) fuse rating (A) .....coooeeriieeiie e : —
€) actuating Member ........cccoceiiiinii e : —
4) evaluation of compliance per H.27.1.3 a) to e) N/A

H.27.1.2 Protection against internal faults to ensure functional safety --

H.27.1.2 controls declared under req. 109 of tab. 7.2 tested when the control is in the declared --
condition and when it is not:

H.27.1.2.1 | Design and construction requirements N/A

H.27.1.2.1.1 | Fault avoidance and fault tolerance N/A

Controls incorporating control functions of class B or N/A
C are designed per H.27.1.2 taking into account the
failure modes of Table H.21 and H.11.12 for
software, if applicable

The system configuration is either inherently failsafe N/A

Or, components with direct safety-critical functions N/A
are guarded by safeguards according to H.11.12
software class B or C,

safeguards are built into hardware and can be N/A
supplemented by software

safeguards can cause a completely independent N/A
safety-shut-down

Time slot monitoring is sensitive to both an upper N/A
and a lower limit of the time interval

In a class C control function if a single fault in a N/A
primary safeguard can render the safeguard
inoperative, a secondary safeguard is provided

The reaction time of the secondary safeguard is in N/A
accordance with Clause H.27.1.2.3

Components are dimensioned on the basis of the N/A
worst-case conditions which can arise in the control,
as stated by the manufacturer

H.27.1.2.1.2 | Documentation --
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The documentation is based on H.11.12.3 N/A
The functional analysis of the control and the safety N/A

related programs under its control are documented
in a clear hierarchical way in accordance with the
safety philosophy and the program requirements

Minimum documentation provided for assessment: N/A

A description of the system philosophy, the control N/A
flow, data flow and timings

A clear description of the safety philosophy of the N/A
system with all safeguards and safety functions
clearly indicated. Sufficient design information is
provided to enable the safety functions or safeguards
to be assessed

Documentation for any software within the system N/A
Programming documentation is supplied in a N/A
programming design language declared by the

MANUFACTUNET ...t

Safety related data and safety related segments of N/A

the operating sequence are identified and classified
according to H.11.12.3

There is a clear relationship between the various N/A
parts of the documentation

H.27.1.2.2 | Class B control function --

H.27.1.2.2.1 | Design and construction requirements --

A class B control function is designed such that N/A
under single fault conditions it remains in or
proceeds to the defined state.

Software complies with software class B N/A

The assessment is performed according to N/A
H.27.1.2.2.2 and H.27.1.2.2.3 and under the test
conditions and criteria of H.27.1.2.5

H.27.1.2.2.2 | First fault --

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:

a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation; or

b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, provided that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition; or

c) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
resultis @) or B); Or .....ccvevcee el
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d) the control remains operational in accordance with N/A
the safety related functional requirements of the
relevant Part 2........ccccceeecee e s

H.27.1.2.2.3 | Fault introduced during lock-out or safety- shut-down --

Any first fault (together with any other fault arising N/A
from that fault) in any one component (see Table
H.21), induced while the control stays in the safety-
shut-down or lock-out position, results in either:

a) The control remains in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized; or

b) The control becomes inoperative with all safety N/A
related output terminals remaining de-energized; or

¢) the control comes again in operation resulting in a) N/A
or b) as mentioned in this clause under the condition
that the safety related output terminals are energized
not longer than the fault reaction time (see Table 1,
requirement 91)

If the cause of the original safety shut-down or lock- N/A
out condition no longer remains and the control
comes in operation again, it operates in accordance
with the safety related functional requirements of the
relevant part 2

The relevant part 2 specifies the fault reaction time N/A
as well as the applicability Of C) .......cooceveiiiiiie

H.27.1.2.3 | Class C control function --

H.27.1.2.3.1 | Design and construction requirements --

A class C control function is designed such that N/A
under first and second fault conditions it remains in
or proceeds to the defined state

The assessment is performed according to N/A
H.27.1.2.3.2, H.27.1.2.3.3 and H.27.1.2.4 and under
the test conditions and criteria of H.27.1.2.5.

H.27.1.2.3.2 | First fault --

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:

a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation;

b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, providing that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition;
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¢) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
resultis @) OF B);.ccvveieeeceecee e

d) The control remains operational in accordance N/A
with the safety related functional requirements of the
relevant part 2.

H.27.1.2.3.3 | Second fault --

Any further independent fault considered together N/A
with the first fault results in either, H.27.1.2.3.2 a), b),
¢) or d). During assessment, the second fault has
only to be considered to occur

a) Either, when a start-up sequence has been N/A
performed between the first and the second fault, or

b) 24 h after the first fault. N/A
Part 2 specifies the applicability of a) or b) and the N/A

fault reaction time (Table 1, requirement 91).............

H.27.1.2.4 | Faults during lock-out or safety- shut-down --

H.27.1.2.4.2 | First fault introduced during lock-out or safety- shut-down --

Any first fault (together with any other fault arising N/A
from that fault) in any one component (Table H.21),
induced while the control is staying in the safety-
shut-down or lock-out position, results in either:

a) The control remaining in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized or in a status in which they ensure a safe
situation;

b) The control becoming inoperative with all safety N/A
related output terminals remaining de-energized or
assuming a status in which they ensure a safe
situation;

¢) The control comes again in operation resulting in N/A
a) or b) as mentioned in this clause under the
condition that the safety related output terminals are
energized not longer than the fault reaction time
(Table 1, requirement 91). If the cause of the original
safety shut-down or lock-out condition no longer
remains and the control comes again in operation, it
operates in accordance with the safety related
functional requirements of Part 2 and the second
fault assessment carried out according to clause
H.27.1.2.3.3

H.27.1.2.4.3 | Second fault introduced during lock-out or safety- shut-down --

Any second fault (together with any other fault arising N/A
from that fault) in any one component (see Table
H.21), induced while the control is staying in the
safety shut-down or lock-out position, results in either
H.27.1.2.4.2@),D) OF C) eeeveeevee e :

The relevant part 2 specifies the fault reaction time ..: N/A
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It may also specify a different time span in which the N/A
second fault does not occur, if different from 24 h.....:

H.27.1.2.5 | Circuit and construction evaluation --

H.27.1.2.5.1 | Test conditions --

The fault is considered to have occurred at any stage N/A
in the control program sequence

The control is operated or considered to operate N/A
under the following conditions:

a) at the most unfavourable voltage in the range N/A
85 % to 110 % of the rated supply voltage (V)...........:

b) loaded with the most unfavourable load declared N/A
by the manufacturer...........occooiiiei

¢) in an ambient temperature of (20 £ 5) °C, unless N/A
there are significant reasons for conducting the test
at another temperature within the manufacturer's
declared range; (°C) .cvvevveriiee e

d) with any actuating member placed in the most N/A
unfavourable position;

e) with tissue paper placed on the supporting N/A
surface(s) of the control;

f) with sparks of about 3 mm in length and having an N/A
energy of not less than 0,5 J applied to those
components which are likely to liberate flammable
gases during the test

H.27.1.2.5.2 | Test criteria --

During the appraisal, it is verified that under the N/A
conditions described above, the following criteria are

satisfied.

a) The control does not emit flames, hot metal or hot N/A

plastics, the tissue paper does not ignite, no
explosion results from the liberation of flammable
gases and any flame produced does not continue to
burn for more than 10 s after switching off the spark
generator

When a control is incorporated with any appliance, N/A
any enclosure afforded by the appliance is taken into
consideration

b) If the control continues to function, it complies with N/A
Clauses 8 and 13 or Clauses 8 and 13 of the
relevant part 2.

If it ceases to function, it still continues to comply with N/A
Clause 8 or Clause 8 of the relevant part 2

¢) There is no loss of protective function N/A
After the tests there is no deterioration of the various N/A

parts of the control that result in failure to comply
with Clause 20 or Clause 20 of the relevant part 2.
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H.27.1.2.5.3 | Assessment N/A
A thorough appraisal of the circuit is carried out to N/A

determine its performance under the specified fault
conditions. This appraisal takes the form of a
theoretical analysis and a component failure
simulation test

Fault simulations may also be carried out to simulate N/A
faults within complex devices, e. g. EPROM
emulation tests

Only the safety related software (software class B N/A
and C) as identified in H.27.1.2.1.2 are subjected to
further assessment. For class identification, a fault
tree analysis used

H.27.4 Electronic disconnection: withstands abnormal overvoltage conditions --
H2741 - control loaded as indicated in CI. 17.2; rated . N/A
170 1= o LT (T :
- control subjected to 1,15 x VR for 5 s during N/A
electronic disconnection; test voltage (V)................ :
H.27.42 - control provides electronic disconnection as N/A
T determined by the test of H.11.4.16.2
J ANNEX J — REQUIREMENTS FOR CONTROLS USING THERMISTORS -
Type 1 controls using thermistors as temperature N/A
J.4.3.5.4. sensing devices where self-heating is negligible are
not subjected to the tests for thermistors
According to features of automatic action provide N/A
J.6.4.3.3 : o> :
the equivalent of micro-interruption
J4.3.5.101 |Thermistor evaluated for the function performed in N/A
the control. Type 2 tested with thermistor
Requirement 64 in table 7.2 observed N/A
16.15.5 According to construction, addition: control using N/A
e NTC or PTC thermistors
J.6.17 According to use of the thermistor, addition: --
J.6.17.1 - thermistor control element N/A
J.6.17.2 - self-controlled heater N/A
J.6.17.3 - thermistor sensing element N/A
J.7 Information, addition to Table 1 -
J61 - according to the use of a thermistor; N/A
clause: J6.7; method: X
J62 - resistance/temperature characteristics; N/A
clauses: J15.7,J17.17.1, J12.2.1; method: X
J63 - resistance/temperature characteristics drift; N/A
clause: J17.18.2; method: X
J64 - Number of cycles; clause: J17.18.2 and N/A

J.4.3.5.101; method: X
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J65 - Method of resistance/temperature N/A
measurements; clauses: J15.7, J17.18.1; method: X

J12.21 Protection against humid conditions, addition: Type 2 controls using thermistors --

- resistance/temperature measurements performed N/A

before and after the test

- resistance/temperature characteristics and drift N/A
within the declared limits

Manufacturing deviation and drift, addition: N/A
resistance/temperature characteristics determined,

(indicated in J.12.2.1 and J.17.17) using the method
declared (manufacturer) in Table 1, requirement 65

J.15.7

J.17 Endurance, addition: sequence of tests: --

a) Type 1 controls using thermistors: N/A

- Thermal runaway by increased voltage (PTC), N/A
J.17.8.5.

- Overcurrent test (NTC), J17.18.6 N/A

b) Type 2 controls using thermistors: --
1) Resistance/Temperature measurements before and after each of the following

- extended cycling, J.17.18.2 N/A
- thermal conditioning, J.17.18.3 N/A
- cold environmental electrical cycling, J.17.18.4 N/A
- thermal runaway (PTC), J.17.18.5 N/A
- overcurrent test (NTC), J.17.18.6 N/A
J.17.17.1 Compliance, after tests J17.18.1 to J17.18.4: --
- performance of the control not adversely affected N/A
- function as intended and declared N/A

Type 2 controls using thermistors, resistance/temperature characteristic(s): --

- determined as indicated in b) of J.17.17 N/A

- as declared, Table 1, requirement 63 N/A

J.17.17.2 Compliance after tests J.17.18.5 and J.17.18.6 --

- control complies with requirements of CI. 8 and 13 N/A

- no emission of flames or expulsion of particles N/A

Test conditions: test conducted on 3 samples; N/A
J.17.18 . o ) _

identification numbers; number.............ccccccoeeeee. :

Method of resistance/temperature measurement N/A
317181 (Table 1, requirement 65):

R/T curve established taking into consideration, self-
heating, thermal dissipation and voltage effect

J.17.18.2 Extended cycling, thermistor subjected to: --

- number of cycles declared (manufacturer); --
Table 1, requirement 64; number of cycles ............ :
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- cycling over the portion of the resistance/ N/A
temperature curve used in the application

Self-controlled heaters and thermistor control elements cycled electrically --

- at max. rated voltage (V) ..cccoeveenieeniieeee e, : --

- at max. load coNditionS ..........cccceuveeeeeereeeeeeeeerenennns : --

Thermistor sensing elements --

- Cycled thermally N/A
J.17.18.3.1 |Unswitched mode, thermal conditioning: --

- without energizing N/A

- temperature just below the step-like change in N/A

resistance occurs, resistance/temperature
declaration; Table 1, req. 62; temperature (°C) ..... :

B0 (1] 7= 1[0 o FR TR : 11000 h --

J.17.18.3.2 | Switched mode, thermal conditioning: --

- without energizing N/A

- temperature: 30 K above temperature increment in N/A

which step-like change occurs; temperature (°C) ..:

S AURALION .. : 11000 h -
J17.18.4 Cold environmental electrical cycling: --

- control in a chamber at 0 °C or T, (the lower); N/A

temperature (°C) ..oceeoieeeiieeee e :

- Thermistor cycled at max. rated electrical N/A

conditions

- over the significant portion of the resistance/ N/A

temperature curve; temperature (°C) .......ccceeeveennee :

- number of CYCIES .......ooiiiiiii e, : 11000 cycles --

J.17.18.5 Thermal runaway by increased voltage: --

- Thermistors energized with max. rated conditions N/A
(until thermally stabilized)

- voltage increased (appropriate rate: 0.1 times every N/A
2 min) until breakdown occurs or 2 x working voltage
is reached; voltage (V) ...oevveeeieeeie e :

J.17.18.6 Overcurrent test (NTC) -

- Thermistor to be operated at max. rated condmons --
(A) (until thermally stabilized) ..........ccccoveeeiiiennenn. :

- Current increased (0.1 times every 4 min) until --
1.5 times max. working current is reached;
CUITENE (A) ettt :

Components, addition: thermistors tested under N/A

J2421  1|EC 60738-1, IEC 60738-1-1 or IEC 60539
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L ANNEX L (NORMATIVE) - OVERVOLTAGE CATEGORIES --

Requirements for overvoltage categories based on IEC 60664-1 considered --

N ANNEX N (NORMATIVE) — POLLUTION DEGREES --

Degrees of Pollution in the micro-environment per Annex N considered --

ANNEX P (NORMATIVE) — PRINTED CIRCUIT BOARD (PCB) COATING --
PERFORMANCE TEST

Not applicable to PCB use in N/A

pP.2 PCB base material complies with IEC 60249 series .
pollution degree 2

P.3 Electric strength of coating --

- test conducted after conditioning - Clauses P.3.3 N/A
and P.34

- based on operational insulation N/A

- test voltage pertable 12..........cccoooeiiiniiiiinn, : N/A

pP.3.2 Ageing test: --

- five samples subjected to 130° C £ 2° C............... : N/A

- duration: 1000 hours N/A

P.3.3 Humidity Conditioning: --

- performed on same samples used in Cl. P.3.2 N/A

- conditioned in humidity chamber at a temperature N/A
of (35 + 1)° C and (90 + 5)% relative humidity

B o (U] = 11 o R < o To 1 U (<) --

After conditioning, each sample was subjected to the N/A
electric strength test with complying test results

P.3.4 Environmental cycle conditioning: --

- five samples subjected to three complete cycles of N/A
conditioning per table P.1

After conditioning, each sample was subjected to the N/A
electric strength test with complying test results.

After conditioning, each sample wrapped in aluminium foil was subjected to the --

P.3.5 electric strength test, CI. P.3.1 between:

- leads A, B, and C individually and common lead N/A

P3.6 (figure P.1)

- no evidence of flashover or breakdown N/A
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ANNEX Q (NORMATIVE) — PRINTED CIRCUIT BOARD COATING --

Q PERFORMANCE TEST
Printed wiring board conforming to requirements for | Not applicable to PCB use in N/A
Q.1 type 1 coating (IEC 60664-3): complies with pollution degree 2
creepage requirements of Cl. 20, pollution degree 1
Printed wiring board conforming to requirements for N/A
Q.2 type 2 coating (IEC 60664-3): complies with
requirements for solid insulation, CI. 20.3
Q.3 Samples: production printed boards or standard test boards (figs. Q.1 and Q.2) used: --
- Thirteen (13) samples for type 1 N/A
- Seventeen (17) samples for type 2 N/A
Q.4 +Q5 Compliance for type 1 or 2 coating: checked by tests of IEC 60664-3, Cl. 5 with test --

levels or conditions specified in Cl. Q.5

T ANNEX T (NORMATIVE) - REQUIREMENTS FOR SELV AND PELV --

T.2 Protection against electric shock by SELV or PELV --

T.2.1 SELYV - Protection against electric shock is provided by the following measures --

— limitation of voltage, ELV accordingto T.3.1ina N/A
circuit (the SELV-system), and

— protective-separation, according to T.3.2, of the N/A
SELV-system from all circuits other than SELV and
PELV, and

— Simple-separation, according to T.3.3, of the N/A
SELV-system from other SELV-systems, from
PELV-systems and from earth.

Intentional connection of exposed-conductive-parts N/A
of the control to a protective conductor or to an
earth-conductor is not permitted.

In special locations where SELV is required and where protective screening according --
to T.3.2.1 is applied,

Separation between protective screen and every N/A
circuit by basic insulation rated for the highest
voltage present

Requirements for the elements of SELV are given in N/A
Clause T.3

T.2.2 PELYV - Protection against electric shock is provided by the following measures: --
— limitation of voltage, ELV accordingto T.3.1in a N/A

circuit which may be earthed and/or the exposed-
conductive-parts of which may be earthed (the
PELV-system), and

— Protective separation according to T.3.2 of the N/A
PELV-system from all circuits other than SELV and
PELV
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It is not necessary to provide basic insulation N/A
between the protective screen and the PELV-system

Where live parts of the PELV-system are accessible N/A
(touchable) simultaneously with conductive parts
which, in case of a fault, could assume the potential
of the primary circuit, protection against electric
shock depends on protective-equipotential-bonding
(T.3.4) of all such conductive parts; such parts are
bonded to the protective earthing terminal or
termination of the control

Requirements for the elements of PELV are given in N/A
Clause T.3.

ELV, protective separation, simple separation, N/A

T3 protective bonding as elements of SELV and PELV

Limitation of voltage provides that the voltage N/A
between simultaneously accessible parts does not
exceed relevant ELV limits as specified in 2.1.5 and
as specified in 8.1.1.

T.3.1

Protective separation between a SELV/PELV-circuit N/A

T.32 and other live circuits is achieved by means of:

— basic insulation and supplementary insulation, N/A
each rated for the highest voltage present, i.e.
double insulation, or

— reinforced insulation rated for the highest voltage N/A
present, or
— protective screening according to T.3.2.1 with the N/A

protective screen being separated from

each adjacent circuit by basic insulation rated for the N/A
highest adjacent circuit voltage (see also T.2.1, last
paragraph), or

— A combination of these provisions. N/A

If conductors of different circuits are contained N/A
together in a multi-conductor cable or in another
grouping of conductors, they are insulated for the
highest voltage present, so that double insulation or
reinforced insulation is achieved

If any component is connected between the N/A
separated circuits, that component complies with the
requirements for protective impedance.

When the supply of SELV or PELYV circuits is obtained from supply mains of higher --
voltages, it is either

— through a safety isolating transformer, or N/A

— a converter with separate windings providing N/A
equivalent insulation and meeting following
requirements:
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Control declared IPX7 was subjected to second fault N/A
analysis (item 73 of Table H.1) for the circuits and
insulation between windings of the converter and as
result of second fault the ELV value of 0 V was not
exceeded. The current between the poles of the
output complied with H.8.1.10.

Compliance is checked by inspection, measurement N/A
and when performing the appropriate test(s) in the
order of this standard.

Protective screening consists of a conductive screen N/A
interposed between hazardous-live-parts of the

control, installation, or system and the part being
protected (e.g. a SELV-circuit or a PELV circuit).

T.3.2.1

The protective screen is permanently connected to N/A
the protective earthing and the connection complies
with Clause 9; and

— Itself complies with the requirements of Clause 9. N/A

Basic insulation is required between SELV- / PELV- N/A
T.3.3 circuits and other SELV-/ PELV-systems or earth
and is rated for the highest voltage present.

Component connected between separated circuits N/A
withstands the electric stresses specified for the
insulation which it bridges and its impedance limits
the prospective current flow through the component
to the steady-state current values indicated in
H.8.1.10 and H.11.2.5 for protective impedance

The requirements for protective bonding (Clause 9 of N/A

T.34 this standard) met

For the installation of controls which consist of parts N/A
of the fixed electrical installation of a building, the
requirements for protective bonding in IEC standards
for installation of buildings apply

ANNEX U - REQUIREMENTS FOR RELAYS WHEN USED AS CONTROLS IN IEC --
60335 APPLIANCES

U.6.3 Classification according to their purpose N/A

U.6.6 Classification according to method of connection N/A

Classification according to protection against electric N/A

U.6.8 shock

For a relay: insulation between coil and contact N/A

uU.6.8.4 o
circuits

For a relay: insulation between live parts and test N/A

U685 function, manual action actuating member

u.7 Information --

3 - Rated voltage for both coil and contacts N/A
(MEethod C) ..o :
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4 - Nature of supply for both coil and contacts N/A
(MEthod C) .o :
88 — Max. intended click rate U.23 (method D) ..... : N/A
u.14 Heating --
u.14.4 Replacement: Tests were conducted under following conditions: --
Ucoil X 0,9 + contacts loaded or Iy x 0,9 + contacts N/A
loaded
Ucoi X 1,1 + contacts loaded or Iy x 1,1 + contacts N/A
loaded
Icoil =0 + contacts loaded (N.C. contacts) N/A
Relays were mounted as specified N/A
— PWB connected relays were mounted to PWB if N/A

submitted with relays to be tested

If not available, relays mounted to plain PWB N/A
material, conductors according to Tab 10.2.1 were
soldered to PWB pins

u.17.14 Endurance - Evaluation of compliance N/A

Replacement of second list item as follows: N/A
Requirements of Cl. 14, under the conditions stated
by U.14.4, for terminals, current carrying parts, and
supporting surfaces met (Table 13 Note 1)

U.17.16 Test for particular purpose controls N/A

Relays were endurance tested according to the following schedule: --

Ageing test of 17.6 N/A
Over-voltage test of automatic action of 17.7 N/A
Test of automatic action at accelerated rate of 17.8 N/A
Test of automatic action at slow rate of 17.9 N/A
Overcurrent test of manual action at accelerated N/A
speed of 7.10
Test of manual action at slow speed of 7.11 N/A
Test of manual action at high speed of 17.12 N/A
Test of manual action at accelerated speed of 17.13 N/A
if applicable
Creepage distances, clearances and distances N/A
u.20 L .
through solid insulation
Assessment was conducted with relay energized, N/A
de-energized, and manually operated
U.23 Electromagnetic compatibility (EMC) requirements — N/A
' emission
Consideration given as to whether EMC N/A

requirements are applicable to relays
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Components: Relays incorporating electronic N/A
u.24 X
components assessed according to Annex H.
AA ANNEX AA - MAXIMUM MANUFACTURING DEVIATION AND DRIFT -

Allowable deviation and drift --

Type of control : --

Temperature range . -

Maximum allowable deviation from declared operating value --

% of declared value : -

Declared value [K] : -

Declared value [°C] : -

Calculated values --

Minimum operating temperature [°C] : --

Maximum operating temperature [°C] --

Measured operating values (see clause 15) : --

Maximum allowable drift from initial measured value --

% of declared value : -

Declared value [K] : -

Measured value [°C] -

Calculated values --

Minimum operating temperature [°C] : --

Maximum operating temperature [°C] --

Measured operating values see clause 15 : --

Notes a) through e) observed N/A
BB ANNEX BB - TIME FACTOR --
Method to determine time factor by one of the following methods --
BB.2: two bath method N/A
BB.3: gradient method N/A
BB.1 Characteristics and switching point for determination of T --
Checked in a steady state N/A
BB.1.1 Media -

Working medium : --

Test medium --

Conversion factor : -

BB.1.2 T measured (as declared) --
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With sheath or bulb N/A
Without sheath or bulb N/A

BB.1.3 Velocity of the test medium --

Fluids: 0.2 - 0.3m/s : -

e O R 51 1 11 £ --

BB.2 Two bath method --

Initial steady state temperature, °C ...........cccccvevnnens --

Temperature of the bath, °C..........cccccceevvevevevererenee. : --

Set temperature of the control, 63.2% of the sudden --
EEST= T R :

Time (measured) up to reached output signal (= tlme --
1= [o3 (o | G I TS :

Declared Value T, ®C...veeeeeeeeeeeeeeeeeeeeeeeeeee e e, : --

Value of T according to table BB.1 N/A

BB.3 Gradient method: -

Initial steady state temperature, °C ........ccccccvevene.. --

Test bath gradient..........ccccoeve e, : --

Set temperature of the control, °C ........c.cccceeeenns --

Time between reached bath temperature and --
reached output signal (=time factor T) ...........c.........

Declared Value T, °C ...eeueeeeeeeeeeee e, : -

Value of T according to table BB.1 N/A
CcC ANNEX CC - NUMBER OF CYCLES -
CC.1 Independently mounted and in-line cord controls --

Type of thermal control............ccccooiiiiiiiiiiee, . | Room thermostat

Required number of automatic action......................: {100 000

Required number of manual action.............cc.ccec....: --

CC.2 Independently mounted and in-line cord controls (Canada and USA) --

Type of thermal control............ccccooiiiiiiiiiiiien, : --

Required number of automatic action......................: --

DD ANNEX DD CONTROLS FOR USE IN AGRICULTURAL CONFINEMENT -
BUILDINGS (normative)

DD.5 Pre-Conditioning --
Wiring, fittings and etc. were supplied and their N/A

openings were sealed
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DD.7.1 Moist carbon dioxide - sulphur dioxide - air mixture test --
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of carbon dioxide per day N/A
1% of volume of sulphur dioxide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 ml of water per 0.003m? of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.2 Moist hydrogen sulphide - air mixture test --
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of hydrogen sulphide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 mL of water per 0.003m?® of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(25+2)°C

DD.7.3 Moist ammonia - air mixture tests -
One sample for 10 days N/A
One sample for 30 days N/A
Ammonium hydroxide-water solution with N/A

concentration of 1% by volume ammonia vapour
above the solution

Remaining vapour of air and water N/A
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.4 Urea - water vapour test --
One sample for 10 days N/A
One sample for 30 days N/A
Saturated urea-water solution, excess crystals in 10 N/A
mL of water per 0,003 m3 of chamber volume
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C
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DD.7.5 Warm humid air test -
One sample for 10 days N/A
One sample for 30 days N/A
The humidity of the test chamber is maintained at N/A
(98+£2) %
Temperature of test chamber maintained at N/A
(60£1)°C

DD.7.6 Disinfectant - germicide - water mixture exposure test --
One sample for 1300 cycles N/A
Intermittent spraying and drying of disinfectant N/A
germicide-water mixture, 10 min spray and 50 min
no spray
Temperature of test chamber maintained at N/A
(35¢1)°C
Dairy disinfectant-germicide concentration of 7.8 ml N/A

per litre of water

Disinfectant-germicide composed of 15% dimethyl N/A
ammonium compounds and 85% inert ingredients

DD.7.7.1 Dust penetration test --

One sample, IEC 60529, first numeral 5 N/A

Category 1 or Category 2........ccceeeeeeeeeeeeeeeeeeeeeeeeen. : —

DD.7.7.2 Dust heating, abnormal test --

Controls with heat generating components, N/A
mounted and electrically connected as intended.

Wheat and cord dust passed through 0.075 mm N/A
mesh width screen

Chamber temperature Tpmayx OF 40°C .......cocvevenennnns —

Rated voltage and current until temperature stability N/A
DD.8 Recovery: Samples rinsed with water and allowed N/A
to dry at room temperature
DD.9 General evaluation -
DD.9.1 Gaskets and other enclosure sealing materials not N/A

deteriorated excessively

External adjustments and other mechanisms N/A
remain operable

Each corrosive exposure test without undue N/A
corrosion which may affect integrity of enclosure

DD.9.2 Each sample complies with Clause 8, Sub-clause N/A
17.5 and Clause 20 after the overvoltage test of
17.1.3.1 conducted at room temperature

In Canada and the USA, the overvoltage test N/A
replaced by an overload test
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DD.9.3 For the test of DD.7.7.1, dust did not enter the N/A
enclosure

DD.9.4 For test of DD.7.7.2, the temperatures specified in N/A
Clause 14 were not exceeded by more than 15 K.
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13.2 TABLE: electric strength test P
test location / circuit type of insulation type/model working test voltage flashover/
voltage (V) breakdow
(V) n
Between L/N terminals Basic insulation RDF800/NF 230V 1450 N
Between terminals . . .
and enclosure Reinforced insulation RDF800/NF 230V 2900 N
20 TABLE: Creepage distance and clearance measurements Verdict
requirements creepage distance and clearance met P
supply working voltage (V) .....ccccccoevvvevceesieesieeeenn | 230V AC P
installation category ..........ccccceveeeniennieniineninnnceeennd [ P
rated impulse voltage according to table 20.1(V) ......: {4000V P
requirements for case B (20.1.7, 20.1.12) met N/A
(ClL. 20.1, NOtE 2) .veeecieectie et s
creepage distance Cd and Insulation | nominal pollution | required Cd required Cl
clearance Cl across (type of type Volt. (V) [degree |Cd(mm)| (mm) | Cl(mm) [ (mm)
insulation)
Terminal between L and N - [ E B B - --
basic insulation
B 230 Il 25 3.2 15 3.2
(Terminal between L and N)
supplementary insulation - - - 3 B ) --
reinforced insulation
(Between Live parts and touchable R 230 I 5.0 >7.0 3.0 7.0
parts)
full disconnection - - - - - - -
micro-disconnection
electronic disconnection
Abbreviations for types of insulation:
OP: operational S: supplementary
B: basic R: reinforced
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24.2 TABLE: components P
No. | object/part No. manufacturer/ type/model technical data mark(s) of
trademark conformity
1 Fuse resistor(R11) Hong Kong Resistor WR100100R | 1W, 100Q Tested with
JTB appliance
2 Relay Xiamen Hongfa HF115FK/12- | 260V~, 16A, VDE 116934
Electroacoustics Co., | H3T )
Coil voltage: 12VDC
Ltd.
3 MOV EPCOS OHG S07K275 AC 275V, T85 VDE
40027582
4 LF101 EASE HOUSE TC9x5x3-122 | 1.2mH, 0.035 Ohm Tested with
LIMITED appliance
5 PCB TOP FAITH P CB CO | Various V-0, 130°C UL E154636
LTD
6 Terminal block Dinkle Enterprise Co. EHK750 V- 750V~, 24A, T105 VDE 40024932
Ltd. XXP
7 Enclosure Sabic Innovative PC 241R (f2) | Flammability rating of UL E45329

Plastics BV

V-2

Y The responsibility of components marked with ¢€ remains with the licensee/manufacturer.
2 Components marked are tested with the appliance and test results are included in the test report.
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H27.1 TABLE: Electrical / electronic component fault modes P
5 < |3 ) 1= 8

> Lo +— = = —~

g z |2 = e & © £
o < < |8 | & 5 5 =2 e
£ [%)] (] (o) = () ; ]
= = = ) & 5 | © 7] 9 L % =
> > —_ 5 =} —_—
Q ) 5 = E o | B L c c @ = @ 5}
c = = ] @ so | a2 | 25 | B (<}
S o o = &3 s |2 o= | o0& | 30| 2 o
o — = o n < 7 o % o © o © =0 €T 1)
£ S ¢ | Z2|47| ©|a8| 02| 68| 28| 8T @
o g Q. — —~ — —~ —~ 2] — 2 224 = (= —
O 7] o © o0 O |Twn| T.E V0o | o2 | & ® o
MOV1 X --—- | No P P
Cs8 X -~ | No P P
D2 X --- | No P P
Ci12 X -~ | No P P
R2 X - | No P P
D5 X -~ | No P P
D3 X - | No P P
Q2(C-E) X -~ | No P P
Q2(B-E) X - | No P P
Q2(C-B) X -~ | No P P

upplementary information:
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ATTACHMENT TO TEST REPORT IEC 60730-2-9
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Automatic electrical controls for household and similar use

Part 2: Particular requirements for temperature sensing controls

Differences according to ................. : EN 60730-2-9:2010 used in conjunction with
EN 60730-1:2011

Attachment Form No.  .......cccvveeeeneee. . EU _GD_IEC60730 2 9H

Attachment Originator .........ccccce..... ;. SIQ

Master Attachment .........cccccceveveene . Date (2014-03)

Copyright © 2014 IEC System for Conformity Testing and Certification o f Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.

Remarks
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CENELEC COMMON MODIFICATIONS (EN) --

5. RATING --

5.1 Controls for direct connection to supply mains: P
single phase usage at 230V / multiphase usage at
400V covered (EN 60730-1)

6. CLASSIFICATION -
6.4.3.105 |Replace: -

an action which cannot be reset under electrically N/A
loaded conditions and at temperatures above -
20 °C or at a lower temperature if so declared
(Type 1.AK or 2.AK);

6.7 According to ambient temperature limits of the switch head --
6.7.104 Add: N/A
Non-bimetallic SOD for incorporation into N/A
appliances for heating or employing liquids or
steam
7. INFORMATION --
721 Methods of information: --

Replace in the table 7.2. --

601 — EMC standard / test method P
23.1(Method X) (EN 60730-1) ....cceevvevererrerienennns

602 — declared voltage and current for emission P
test 23.1.1 (Method D) (EN 60730-1) .......cceevuvennnns

103 - SOD reset temperature (either —35 °C or N/A
0 °C) 17.15.2.2 (Method X) (EN 60730-2-9) ............

115 - Ageing temperature for non-bimetallic SOD N/A
17.15.2.2 (Method D) (EN 60730-2-9)........cccecvenenne :

116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD 17.15.2.2(Method D) (EN 60730-2-

Add. in the table 7.2. --

601 - The minimum voltage at which a voltage N/A
maintained thermal cut-out will not reset (this shall
not be higher than 0,85 times the minimum rated
voltage) 11.4.106 (EN 60730-2-9) .......cccevvvrvrvrnnnnst

7.4.3 In United Kingdom terminals exclusively for live N/A
external conductor marked L not used other ways
(EN 60730-1 Annex ZB)
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10. TERMINALS AND TERMINATION’S --

10.1.4.2 Sub-clause deleted --

10.1.4.3 Sub-clause deleted --

10.1.16 Void -~

10.2 Terminals and terminations for internal conductors -

10.2.1 Connectable conductors: -
-no terminals required if conductor permanently N/A

connected by manufacturer

11. CONSTRUCTIONAL REQUIREMENTS -
11.1.102 | Add: --
Insulating material used in non-bimetallic SODs as N/A

defined in this standard shall comply with the
requirements of EN 60216-1:2001 and be swtable
for the application (EN 60730-2-9). .......ccceevvvvevvnnnns

11.4 Actions: --

11.4.106 |Replace: Voltage maintained thermal cut -out (Type 1.AK or Type 2.AK) --

A voltage maintained thermal cut-out shall be so N/A
designed that it does not automatically reset at any
temperature higher than -20 °C or any lower
temperature declared in Table 7.2, Requirement
SININIR-SNNRR N .. TOSISIOOOLUNEN N, | S - :

Compliance is checked by the following test which N/A
is carried out as part of 17.14

The voltage maintained thermal cut-out shall be N/A
maintained, in an operated condition, at -20 °C or
at any lower temperature declared by the
manufacturer in Table 7.2, Requirement 111

The voltage maintained thermal cut-out is N/A
connected to the voltage value declared in Table
7.2,Requirement 601, in series with a resistance of
a value which will limit the current through the
control to not more than the maximum rated
current together with a suitable means to detect
resetting of the thermal cut-out.

The test will continue for 1 h. The device shall not N/A
reset during this period.

11.8 Size of cords - non-detachable --

11.8.1 Non-detachable cords: -

- rubber sheathed, not lighter than (60245 IEC 53) N/A
HO5RR-F of HD 22.4; type :

- PVC sheathed, not lighter than (60227 IEC 53) N/A
HO5VV-F of HD 21.5; HO5 VV-F; typelll :
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11.11 Requirements during mounting, maintenance and servicing --

11111 Covers and their fixing --
11.11.1.3 |Sub-clause deleted --
11.11.1.4 |Sub-clause deleted --

12. MOISTURE AND DUST RESISTANCE -
121 Protection against ingress of water and dust --
12.1.6.2 The glands and other sealing means are than N/A

tightened with a torque equal to two-thirds of that
given in Table 20 (19.1 of the previous edition)

12.3 Sub-clause deleted --
13. ELECTRIC STRENGTH AND INSULATION RESISTANCE --
Replace: --

Clause of part 1 is applicable --

13.2.3 Consult the table 12 for differences in test voltages

13.3 Sub-clause deleted:

14. HEATING --

14.4 Electrical conditions: -

- voltage (V): most unfavourable value between P
0.9 and 1.1 times Ug

- voltage (V) if circuit not voltage sensitive: min. N/A
10% of Ug

- current (A): most unfavourable value between P
0.9 and 1.1 times I

14.71 If Tyeas = Twmax Specified in 14.1 (windings and core laminations), 6 samples --
subjected to the following tests:

Moving parts, if any, were locked and a current was N/A
passed individually through each winding to reach
Twuax measured under the conditions of test 14.1

Current is increased to reach Tyay + Tincrease N/A
(Tincrease Chosen in table Z1) and held constant for
the first period of the corresponding Timero

Timerqa (corresponding to chosen Tpgrease) IS N/A
divided in 4 equal periods of 48h each followed by
humidity treatment acc. 12.2 (deviation: electric
strength at level 50 % of 13.2)

Failure of only one of the six samples during the N/A
first of the four periods of the test is ignored.
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If 1 of the 6 samples fails during the 2™, 3" or 4" N/A
period of the test, the remaining five samples are
subjected to an additional fifth test cycle

Fifth test cycle followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

Failure of any of the remaining five controls will N/A
entail a rejection.

Controls are than subjected to test of 17.8 for one N/A
half of specified cycles

Test of 17.8 followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

15. MANUFACTURING DEVIATION AND DRIFT --

15.5.3.109 | Replace: -

For SODs, after the contacts have operated, N/A
satisfactory disconnection is determined by
subjecting each SOD device to the voltage
specified in Table 13.2, with no prior humidity
treatment

16. ENVIROMENTAL STRESS --

Replace: --

All controls except bimetallic SODs shall be P
environmentally conditioned as per Clause 16 of
EN 60730-1.

17 ENDURANCE --

17.2.2 Replace: --

Electrical load as specified in table 14(17.2.1 of the --
previous edition) at rated voltage Vg, with this
voltage than increased to 1,15 Vi, for the
overvoltage test of 17.7 and 17.10

17.2.3 Sub-clause deleted -
17.3.1 Replace: N
If Trin is less than 0°C, the following additional tests N/A

shall be carried out with the switch head maintained
between T, and (Tyin - 5) °C:

- Controls with Type 1 action — Clauses 16 and 17; N/A
- Controls with Type 2 action — Clauses 15, 16 and N/A
17,
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17.15. Single operation devices --
17.15.1 Bimetallic single operation devices --

17.15.1.3 |Replace: -

17.15.1.3 |For bimetallic single operation devices with a N/A
declared reset temperature of -35 °C, six untested
samples shall be subjected to an over-voltage test
for one cycle under the electrical conditions of
Table 17.2-1.

17.15.1.3.1|Replace: -

17.15.1.3.1 | For bimetallic single operation devices with a N/A
declared reset temperature of 0 °C, one sample
shall be subjected to an over-voltage test of 50
cycles under the electrical conditions of Table 17.2-
1.

17.15.2 Non-bimetallic single operation devices --

Replace: --

For a non-bimetallic SOD, automatic temperature N/A
sensing functions except those for the non-
bimetallic part of the control, such as thermostat,
temperature limiter and/or the thermal-cut-out, shall
comply with 17.16.101, 17.16.103 and 17.16.104
respectively. Tests conducted on separate
samples.

Replace: --

17.15.2.1 |Six untested samples are then to be mounted in a N/A
suitable apparatus and the thermal sensing
elements are conditioned for an ageing period
equal to either 750 h or the result of the specified
number of cycles declared by the end product
application divided by 4 (calculation value is the
number of hours), whichever is greater...................:

The ageing temperature is declared in Table 7.2, N/A
Item 115, tolerance of 0 K -5 K. No operation of the
single operation devices shall occur during this
ageing period. Operation of the devices shall be
detected as indicated in 15.5.3.107 ........ccccceveeennnnnn

Replace: --

17.15.2.2 | Atthe end of the ageing period, the samples are N/A
removed from the apparatus.

The appropriate tests of Clause 15 shall be N/A
repeated on six untested samples and the six
samples subjected to the conditioning of 17.15.2.1
and the temperatures measured shall be within the
declared deviation limits, with the electrical
conditions of the test VRmax and IRmax. ..............:
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For non-bimetallic SOD's where any sensing N/A
element has a declared reset temperature, the
SOD's shall be held at the temperature declared in
Table 7.2, the test shall continue for 7 h. The
device shall not reset during this period as
determined as indicated in 15.5.3.109 ....................

All samples shall then be subjected to the test of N/A
Clause 13, carried out at the temperature limits
declared in Table 7.2, Requirement 36...................:

17.16.105 |Replace: -

Void N/A
18. MECHANICAL STRENGTH --
18.1 General requirements --
18.1.6 Sub-clause deleted --
18.4 Sub-clause deleted --

20. |CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH INSULATION --

Replace Table 22 -

21. RESISTANCE TO HEAT, FIRE AND TRACKING -
Replace: --

21.2.7 Compliance is checked by the tests of Clause G.4 P

of Annex G, carried out at a voltage corresponding
to the PTI value declared for Table 1, requirement

30

Replace: --
21.3 The test sequence of 21.2.1 through 21.2.7 applies, P

preceded by the preconditioning of 21.3.1.

For parts which maintain or retain in position P

electrical connections the glow-wire test carried-out

at 850 °C
214 Sub-clause deleted --
23. EMC REQUIREMENTS EMISSION --

Replace (the first line of the second paragraph) : --

23.1 Compliance is checked by one of the following N/A
methods as declared by the manufacturer (Table 1,
requirement 601) (see also table H.10)

Add (before the first dashed paragraph): N/A
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23.1.1 - the test is conducted at the lowest declared N/A
voltage and lowest declared current (Table 1,
requirement 602)

Replace (the second paragraph): -

23.1.2 The duration of radio interference is measured by N/A
an oscilloscope, or the measuring equipment
specified in EN 55016-1-1 but with the capability to
measure 20 ms, connected to the control so as to
measure the voltage drop across the contacts.

26. EMC REQUIREMENTS IMMUNITY. OPERATION WITH MAINS BORNE --
PERTURBATIONS, MAGNETIC AND ELECTROMAGNETIC DISTURBANCES

See Annex H -

27. ABNORMAL OPERATION -
27.2 Locked mechanism test (for controls incorporating Electro-magnets) --
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST -

Clause deleted --

D ANNEX D - HEAT, FIRE AND TRACKING --

Clause deleted --

ANNEX H - REQUIREMENTS FOR ELECTRONIC CIRCUITS --

H.7 Information, addition to Table 7.2: --

H36 - replacement: limits of activating quantity for P
any sensing element over which micro-
disconnection or electronic disconnection is secure;
clause: 11.3.2, H2.4.6; method: X
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H.26 EMC REQUIREMENTS IMMUNITY .Operation with mains borne perturbations, --
magnetic, and electromagnetic disturbances
Add: --
H.26.1 For EMC immunity of operating controls of Type 1 N/A

action intended to be used as “free standing
controls, independently mounted and/or in-line cord
controls” the test of Annex ZD applies instead of
those of Clause H.26

H.26.7 Influence of d.c. in a.c. networks (sub-clause deleted) --

H.26.10 Replace: --

Sub-clause deleted --

J ANNEX J - REQUIREMENTS FOR CONTROLS USING THERMISTORS -

J17.17 - thermal runaway by increased voltage (PTC), N/A
J17.18.5.
- thermal runaway by increased current (NTC), N/A
J17.18.6

CcC ANNEX CC — Number of cycles --

Delete: Table CC.2 --

ZA ANNEX ZA (normative) Normative references to international publications --

ZB ANNEX ZB, SPECIAL NATIONAL CONDITIO NS (EN) --

AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, --
UNITED KINGDOM

ZB 2.7.2 |Class 0 controls are not allowed N/A
ZB 2.7.3 |Class 0l controls are not allowed N/A
ZB Class 0l controls are not allowed N/A
2.7.5.3

ZB Class 0 controls and Class 0Ol controls are not N/A
4.3.3.1 allowed

ZB Class 0 controls and Class 0Ol controls are not N/A
4.3.3.3 allowed

ZB Class 0 controls are not allowed N/A
6.8.2.1

ZB Class 0l controls are not allowed N/A
6.8.2.2
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ZB Class 0 controls are not allowed N/A
6.8.3.1

ZB Class 0l controls are not allowed N/A
6.8.3.2

UNITED KINGDOM --

ZB 7.4.3 | Terminals exclusively for live external conductor: P
indicated: "L"

ZB letter "L" must not be used in another way P

7.4.3.2

AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, --
UNITED KINGDOM

ZB 9.1.1 |Class 0l controls are not allowed N/A
ZB 9.1.2 |Class 0l controls are not allowed N/A
Table 12 [Note 10) Class 0l controls are not allowed N/A
ZB 11.1.3 | Plug must be according to standard sheet B2 in N/A

IEC 83 (see also ZC)

FINLAND , NORWAY AND SWEDEN --

ZB 16.2.1 | replace "-10+2 °C" by "-25+2 °C" (control must be P
stored 24h at -254+2 °C)

ZC ANNEX ZC, NATIONAL DEVIATIONS (EN) -

ZC 11.1.2 |(SWEDEN) N/A
Mercury not allowed in switches and controls,
such as level switches, thermostats and relays

ZC 11.1.3 |(UNITED KINGDOM) N/A
add to requirement: These regulations apply to all
plugs for domestic use at a voltage of not less
than 200V and in General allow only plugs to BS
1363 to be fitted

ZD ANNEX ZD (normative) EMC IMMUNITY FOR CONTROLS -
ZD.2 Classification of the control: N/A
ZD.3 INFORMATION --
603 According to the electromagnetic environment N/A
of one of the two EMC levels (ZD.2)
604 EUT was tested without primary protection N/A
(ZD.5)
605 Cable length < 30 meters (ZD.5) N/A
606 Data line length < 10 meters (ZD.5) N/A
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607 Test level (= protection level when upstream N/A
protection is not in place) (ZD.5)

608 Data line length < 3 meters (ZD.5) N/A

609 Applicable of test and frequency (ZD.9) N/A

Installation and environmental condition N/A

ESD: o+ | CONTACT diSCharge --
Air discharge

Radiated EMF field: Level; Frequency range .........: --

BUISE LEVEL ... --

Surge: Installation Class .........cccooceeiieiiiiniiieeen --

Conducted disturbance: Level..........cccovvuveeeeeeeeeennn --

Power magnetic field: Level............cccoiiiiiiiiinnnd --

Voltage dips & interruption Level...........cccccveveennee.. : --

ZD.4 Compliance criteria ABC --
ZD.5 Surge immunity test N/A
The control is mounted as specified in 4.1.1, N/A
supplied at rated voltage and operated at
representative
operating conditions. It is tested in accordance N/A
with EN 61000-4-5.
AC power supply and AC I/O directly connected to N/A
mains network
AC power supply and AC I/O not directly connected N/A
to mains network
DC power supply and DC I/O directly connected N/A
thereto
Unsymmetrical operated circuits/lines N/A
Symmetrical operated circuits/lines N/A
Shielded 1/O and shielded communication lines N/A
ZD.6 Electrical fast transient/burst immunity test N/A
AC power supply and control output for direct N/A
connection to the supply
DC power supply and control outputs for direct N/A
connection to the supply
Data lines N/A
ZD.7 Radio-frequency electromagnetic field immunity N/A
ZD.7.1 Immunity to conducted disturbances N/A

Test levels for conducted disturbances on,
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mains N/A
I/O lines N/A
DC power lines N/A

ZD.7.2 Electrostatic discharge N/A
Test voltage and application............ccccceeveveevieeennnnn’

ZD.8 Immunity to radiated electromagnetic fields Control N/A
declaration
80 MHz to 1 GHz Field strength .........ccccoeeiieeienns N/A
1,4 GHz to 2 GHz Field strength .........ccccovveveennn N/A
2,0 GHz to 2,7 GHz Field strength ............ccccccceiilt N/A

ZD.9 Immunity to power-frequency magnetic fields N/A
Power .., [SS—— N i | . --
AT T Ol e
FreqUENCY .......ooiiiiie et

ZD.10 Test of the influence of voltage dips and voltage N/A

interruption in the power supply network

During the test, the control was initially operated at N/A
its rated voltage. The control was operated at
representative operating conditions.

Voltage dips (50 Hz / 60 Hz) N/A
Duration in periods 50 Hz/60 Hz N/A
Compliance criteria N/A
Voltage interruption (50 Hz/60 Hz) N/A
Duration in periods 50 Hz/60 Hz N/A
Compliance criteria N/A
Y4 ANNEX ZZ (informative) Coverage of Essential Requirements of EU Directives --
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ATTACHMENT TO TEST REPORT
DIFFERENCES BETWEEN REVISION EN 60730-1: 2011 and EN 60730-1: 2016

Differences according to  ................. . EN60730-1:2016

Attachment Form No. ........c.ccoe.... . TOS-01

Attachment Originator ..........ccc........ . TOS

Master Attachment ...........c.ccceeeueeene . Date (2017-03)

Title Changes of the title of the Standard into “Automatic electrical controls — Part 1: N/A
General requirements”;

H.26.1 Add: P

For type 2 controls the tests of Clause H.26 are also carried out after the control
has performed its safety function.

H.26.4 Add harmonics and interharmonics including mains signalling at a.c. power port, P
low frequency immunity tests

Table H.12 | modification to Table H.12 to align with CISPR 22 P

J.111 Replace the first paragraph by: P

Annex J is applicable to discrete thermistor-type devices and to controls using
thermistors constructed of doped ceramic or polymeric semiconductor materials.

Add: N/A

Annex J does not apply to thermistors used in control functions where further
measures to ensure safety are implemented within the control.

These requirements apply to positive temperature coefficient (PTC) and negative
temperature coefficient (NTC) type devices.

Control devices, such as current limiters are not intended to replace current
interrupting devices such as fuses, but are intended to provide a level of overcurrent
protection complying with the end-use equipment requirements.

J.4.2.5 Add: N/A

Unless otherwise specified, representative samples as indicated in Table J.3 shall
be subjected to the tests specified in J.17.18. New samples shall be used for alll
tests other than the overload and endurance tests.

1432 Add: p

For the purposes of this standard, the rated voltage (V r ) of a thermistor is the input
voltage of a thermistor as declared by the manufacturer.

343211 |Add: P

The electrical and thermal ratings of a thermistor shall be in accordance with Table
J.4 and based on its intended application.

J.11.3.10 | Add: N/A

Thermistors used in controls to provide functional safety or as controls to provide
functional safety for a controlled application shall provide type 2 action (type 2.YJ),
for other applications at least (type 1.YJ).
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J15.7 Add calibration tests for PTC thermistors N/A

3.15.8 Add inrush current measurement P

3.20 Add creepage distances, clearances and distances through insulation requirements P

3127 Add the requirements for abnormal operation P

Annex V Add new requirements covering battery-powered controls, and the use of batteries in P
controls.

CL.24.1.1 |Add: N/A

Switch mode power supplies or transformers used in converters shall comply with
the requirements of IEC 61558-2-16.

CL.24.4 Add: N/A

Switch mode power supplies not covered by 24.2.1, including their peripheral
circuitry, used in electronic controls shall comply with the tests of 24.4.1 and all of
the applicable requirements of this standard.

CL.24.4.1 |Add overload tests for switch mode power supplies N/A

CL9.33 revisions covering the allowance of screwless-type clamping units complying with N/A
EN 60999-1

H.11.12 Add: P
Subclause H.11.12.4 contains additional requirements for remotely actuated control
functions.

H.11.12.4 |Add: P

Add the tests of remotely actuated control functions

updated requirements for temperature sensing controls. P
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Attachment 3

Details of: General view for model RXRT510(WB2) and RXRT510(WB)
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EMC TEST REPORT

Report No. 68.5.52.16.0537.04
Applicant © Salus Limited
Address - 6/F, Building 20E, Phase 3, HongKong Science Park, 20

Science Park East Avenue, Shatin, New Territories, HongKong

Manufacturer 1 Computime Electronics (Shenzhen) Company Limited

Address - Yuekenguangyu Industrial Park, Kanggiao Road 88#,
Danzhutou Community, Nanwan Street Office Longgang
District, Shenzhen. China

Manufacturer 2 . Asia Electronic Dongguan

Address - Zhen’ an Science and Technology Industrial Park, Chang’ an
Dongguan Guangdong, PRC.

Product Type :  Digital Wireless 868MHz Receiver

Model No. ©  SARS51R1, RXRT510, RXRT510(WB), RXRT510(WB2)

Standards . EN 60730-2-9:2010

EN 60730-1:2016
ETSI EN301 489-3 VV2.1.1 (2017-03)
ETSI EN301 489-1 V2.2.0 (2017-03)

Date of receipt Mar. 29, 2018
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Date of Issue Apr. 08, 2018

v/

Test Engineer Andy Du And _

Reviewed By Patrick Li

Test Result : PASS *

* In the configuration tested, the EUT detailed in this report complied with the standards specified above.

* Only part tests related to RED article 3.1.b were performed and reported in this report. Hence to clarify
compliance with RED 2014/53/EU shall comply with the other essential required tests additionally.

* The test results presented in this report relate only to the object tested.
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Test Summary

Electromagnetic Compatibility (EMC) Part

Test Test Requirement Test Method Class / Severity | Result
EN 60730-1:2016
Conducted Emission EN 60730-2-9:2010
(150KHz to 30MH2) EN301 489-1 EN 55032 Class B PASS
EN301 489-3
EN 60730 1:2016
Radiated Emission, EN 60730-2-9:2010
30MHz to 6GHz EN301 489-1 EN 55032 Class B PASS
EN301 489-3
EN 60730 1:2016
Harmonic Current EN 60730-2-9:2010 Clause 7 of
Emissions EN301 489-1 EL0-3-2 EN 61000-3-2 | PASS
EN301 489-3
EN 60730 1:2016
Voltage fluctuation EN 60730-2-9:2010 Clause 5 of
and Flicker EN301 489-1 N EN 61000-3-3 | TASS
EN301 489-3
EN 60730 1:2016
Electrostatic EN 60730-2-9:2010 +6 kV Contact
discharge EN301 489-1 IEC 61000°%¢.4 +8 KV Air PASS
EN301 489-3
: EN 60730 1:2016
RF Electromagnetic
. EN 60730-2-9:2010 3V/m, 80%,
FleI((JI5 E)S(QMHZ to EN301 489-1 IEC 61000-4-3 1kHz, Amp. Mod. PASS
-0GHz) EN301 489-3
EN 60730 1:2016
Fast transients EN 60730-2-9:2010 AC +1.0kV
common mode EN301 489-1 I DC +0.5kV PASS
EN301 489-3
EN 60730 1:2016
Surges, line to line EN 60730-2-9:2010 +1kV D.M.t
and line to ground EN301 489-1 IEC 61000-4-4 +2kV C.M.¥ PASS
EN301 489-3
EN 60730 1:2016 3Vrms(emf)
RF common mode EN 60730-2-9:2010 7 ;
0,15 MHz to 80 MHz EN301 489-1 o R - Amp- | PASS
EN301 489-3 :
_ EN 60730 1:2016 0 ZOSBJ[;;IM
Voltage dips and S IEC 61000-4-6 |40 % Uq* for 5per| PASS
interruptions EN301 489-1 70 % U-* for
EN301 489-3 T
0.5per
Remark:

A.M.: Amplitude Modulation.
t: D.M. — Differential Model
* : Ugis the nominal supply voltage.

P.M: Pulse Modulation.
1: C.M. — Common Mode
N/A: means not applicable.
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1 General Information
1.1 Client Information

See page 1

1.2 General Description of E.U.T.
Name . Digital Wireless 868MHz Receiver
Model No. : SAR51R1, RXRT510, RXRT510(WB), RXRT510(WB2)

1.3 Details of E.U.T.

Ratings : 230V~, 50Hz, 16(5)A

1.4 Description of Support Units

The EUT has been tested as an independent unit.

1.5 Test Location

Global United Technology Services Co., Ltd.(CNAS: L5775)
Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan
District, Shenzhen, China

1.6 General product information:

1. All the models are identical to each other, except for model name.
2. This report is based on report 68.5.52.16.0537.03, update the applicant address.
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2 Equipment Used during Test

Harmonics & Flicker
Equipment Manufacturer Model No. Serial No. Cal Until
Harmonic and Flicker cl PACS-1 S59176 29 Aug, 2018
Analyzer
AC Power Source Cl 5001ix-CTS-400 59176 29 Aug, 2018
Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2018
Artificial Mains Rohde&Schwarz ENV216 3560655012 29 Aug, 2018
Network
Shield Room ZhongYu Elertron 8X5X3.5 N/A 29 Aug, 2018
Conducted Emission FALA EZ-EMC N/A 29 Aug, 2018
Software
Discontinuous Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
Click Analyzer AFJ CL55C 55040929140 29 Aug, 2018
Artificial Mains AFJ LS16C 160108020208 29 Aug, 2018
Network
Disturbance Power
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2018
Absorbing Clamp SCHWARZBECK MDS-21 3892 03 Nov, 2018
Magnetic Field Induced Current (9 kHz — 30 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2018
Tﬂﬁ'é'r:ﬁgp SCHWARZBECK FMZB 1519 045 29 Aug, 2018
Magnetic Radiation
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2018
Tﬂﬁ'é'r:ﬁgp SCHWARZBECK FMZB 1519 045 29 Aug, 2018
Commo n Mode Terminal Voltage (30MHz — 1000MHz CDN method)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2018
6dB Attenuator Weinschel WA59-6-33 2537 29 Aug, 2018
Coupling Decoupling SCHWARZBECK L-801M2/M3 2531 29 Aug, 2018
Network
Radiated Emission (30MHz — 1000MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2019
Log-periodic Dipole Schwarzbeck VULB 9162 058 11 Feb, 2019
. . Zhongshuo
3m Semi-anechoic . 9IMx6mx6m N/A 11 Feb, 2019
Electronics
RF Cable R&S RO1 10403 11 Feb, 2019
Radiated Emission (1GHz - 18GHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2019
Log-periodic Dipole Schwarzbeck VULB 9162 058 11 Feb, 2019
Antenna
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. . Zhongshuo
3m Semi-anechoic g .u IMmx6mx6m N/A 11 Feb, 2019
Electronics
RF Cable R&S RO1 10403 11 Feb, 2019
Radiated Susceptibility
Equipment Manufacturer Model No. Serial No. Cal Until
Signal generator R&S SMB 100A 102710 11 Feb, 2019
s . BLWA 0810-
Power amplifier BONN Elektronik 160/100D 149644 11 Feb, 2019
Isotropic Fleld Narda EP-601 511WX30620 11 Feb, 2019
Log-periodic Antenna SCHWARZBECK STLP 9128D 078 11 Feb, 2019
Power Meter FEANKONIA PMS 1084 108B1289 11 Feb, 2019
Conducted Susceptibility(150 kHz -230 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
Conducted Immunity Frankonia CIT-10/75 12B1113 29 Aug, 2018
Test System
6dB Attenuator Weinschel WA59-6-33 2537 29 Aug, 2018
Coupling Decoupling SCHWARZBECK L-801M2/M3 2531 29 Aug, 2018
Network
Coupling Decoupling SCHWARZBECK L-801AF2 2536 29 Aug, 2018
Network
Electrical Fast Transient(EFT)
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EM TEST UCS 500N5 V0925104927 29 Aug, 2018
Simulator
Single-Phase
Toroidal Transformer EM TEST V4780S2 2538 29 Aug, 2018
with autowinding
Surge
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compeck EM TEST UCS 500N5 V0925104927 29 Aug, 2018
Simulator
Single-Phase
Toroidal Transformer EM TEST V4780S2 2538 29 Aug, 2018
with autowinding
Voltage dips and Interruption
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EM TEST UCS 500N5 V0925104927 29 Aug, 2018
Simulator
Single-Phase EM TEST V4780S2 2538 29 Aug, 2018
Toroidal Transformer
with autowinding
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
ESD Simulator TESEQ AG NSG 437 268 31 Aug, 2018
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
Shielding Room Zhong Yu 8x5x35 m N/A 11 Feb, 2019
EMI Test Receiver Rohde & Schwarz ESCI 100085 11 Feb, 2019
*Van der Hoofden” SCHWARZBECK VDHH-9502 10543 11 Feb, 2019
Test-head
Horn antenna SCHWARZBECK BBHA 9120 E BBHA9120E318/0899 11 Feb, 2019
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3 Emission Test Results

3.1

3.2

3.3

Mains Terminals Disturbance Voltage, 150kHz to 30MHz

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN 55032

Test Date: Jun. 01, 2017

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

Detector: Peak for pre-scan (9kHz Resolution Bandwidth)

Quasi-Peak & Average if maximised peak within 6dB of
Average Limit

E.U.T. Operation

Operating Environment:
Temperature: 23.6 °C
Humidity: 52 % RH
Atmospheric Pressure: 1012 mbar
EUT Operation :
Compliance test was performed in ON mode.

The maximised peak emissions from the EUT was scanned and measured for
both the Live and Neutral Lines. Quasi-peak & average measurements were
performed if peak emissions were within 6dB of the average limit line.

Measurement Data

An initial pre-scan was performed on the live and neutral lines.

No futher quasi-peak or average measurements were performed if no peak
emissions were detected within 10dB line below the average limit.

Please refer to the following peak scan graph for reference.
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3.3.1 Conducted Emissions Test Data

L Line:

Level (dBuV)

a0

]
1U15 2 1 2 10 20
Frequency (MHz)
Freq EReading 1ISNSISN Cable Limit Qwer
level factor loz= lewvel lewel limit Femark
MHz dBu¥ db db dEu dBu¥ db

0. 150 Bh. B3 0.4z 0,12 ha. 07 A6, 00 -8,83 QP
0. 150 33,34 0.42 012 33. 88 BE. 00 -22.12  Average
0. 182 B3, 93 0.4z 0,13 hd. 48 Ad. 42 -9.84 qQF
0,182 31.68 0.42 0,13 32.13 Bd.42 -22.29  Average
0.33% 49,85 0.43 0. 10 a0, 38 09, 22 -§.84 QF
0,339 27, 98 0.43 0,10 28. 01 48,22 =20, 71 bverage
1. 382 J4. 97 0. 23 0,13 b, 33 Be. 00 -20.87 QF
1. 382 19,87 0. 23 0,13 19,93 46,00 -26.07 Awerage
2,237 31.08 0. 20 0,15 31.43 BE.00 -24.57 QP
2,237 17. 588 0. 20 0. 18 17.93 46,00 -28.07 Awerage
3. 140 26, 32 0. 20 0,15 26. 87 be. 00 -29.33 QP
3. 140 13.44 0. 20 0. 18 13.79 46,00 -32.21 bverage

Remarkz:level = Reading lewel +

Antenna factor + Cable los=

30
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N Line:

Level (dBuW)

20

0
1015 2 A 1 2 5 10 20 30
Frequency (MHz)
Freq EReading 1I5SNSISN Cable Limit Ower
lewvel factor loz= lewel lewvel limit Femark
MHz dBuv db db dBu¥ dBu’ db

0. 161 al. 3T 0,41 o1z h1.50 69,43 -13.55 QP
0. 161 29,08 0,41 o1z 28,61 h5.43 -2B.82 Average
0,183 hZ, 89 n.41 0,13 b3.43 A4.33 -10.90 QP
0.183 31,88 0,41 013 J2.42 A4, 33 -21.91 bverage
0,226 49,59 0.4z 012 h0.13 A2, 61 -12.48 QP
0. 228 27,87 0.4z noiz 28.41 hZ. 6l -24.20  Average
0.336  48.06 0,41 0,10 48,87 ha, 31 -10.T4 QP
0. 336 28,27 0,41 0,10 28.7T8 48, 31 -20.53  Awverage
1. 388 29,15 .21 0,13 20,49 hA. 00 -26.561 QP
1. 385 20,92 n.z21 0,13 21,768 46,00 -24.7Td  Awverage
2. 368 24,78 0. 20 0,15 25,13 he. 00 -30.8T7 QP
2.358 17. 16 0. 20 0,15 17.581 46,00 -28.49%  Awverage

Femarks:lewel = Eeading lewel + Anterma factor + Cable lozs
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3.3.2 Mains Terminal Disturbance Voltage on AC Test Setup Drawing

4.
>80cm
o 1
2: I
A A: EUT
—1 1. table
— 80cm 2. LISN
3. Shielded
room
4. Test
receiver
3:

Test Setup: Conducted Emission 0.1/0.15 - 30MHz

For reference only
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3.4 Radiated Emission; 30MHz to 6000MHz

Test requirement :
Test Method:
Test Date:

Frequency Range:

Class/Severity:
Detector:

3.4.1E.U.T. Operation

Operating Environment:

Temperature:
Humidity:

Barometric Pressure:

EUT Operation:

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
EN 55032

Jun. 01, 2017

30MHz to 6000MHz

Class B

Peak for pre-scan (120kHz resolution bandwidth)
Quasi-Peak & average if pre-scan peak within 15dB of
average limit.

23.6 °C
52 % RH
1012 mbar

Compliance test was performed in ON mode.

If any maximised peak emissions are detected within 15dB of the average limit line,

then:

. Extend the lead to at least 6.2m (i.e. half wavelength at 30MHz plus twice
the length of the absorbing clamp) length or keep the original lead length (if
no other lead can is connected to the unit at the end of the lead).

o Maximise all peak emissions by moving clamp along cable.

o Perform Quasi-Peak and Average measurements on all maximised peak

emissions within 6dB of the average limit line.

3.4.2 Measurement Data

Extending the cable to 6 meters, performed quasi-peak & average measurements
since peak emissions from the EUT were detected within 15dB of the limit line.
Average measurements were only performed if the quasi-peak measurements were
within 15dB of the average limit line.

Please see the below Quasi-peak & Average measurement data for reference.
Remarks:No significant emissions above the equipment noise floor were detected.
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Vertical:

Level (dBuVim)

a0
7O
60
50 EN 55032 CLASS B
40
30
20
10

0

30 50 100 200 1000

Frequency (MHz)
Readintenna Cable Freamp Limit Cher
Freq Lewel Factor Lozz Factor Lewel Line Limit Eemark
MHz dBu¥ dBE/m dB dE dBuV/m dBu¥/m dB

1 34,186 36, 7H 14,31 0,60 30,03 20,88 40,00 -19,42 gF
2 G3.131 37.04 15.10 0,80 289,97 22,97 40,00 -17.03 QF
3 a9, 906 35,897 13,90 1.11 29,75 21.23 40,00 -18.77 QP
4 216. 024 28.42 13.07 1.93 29,36 14.06 40.00 -25.94 QF
] B11.836 26.33 18.84 3036 28,30 19,23 47.00 -27.7T QP
] 938,833 26,12 23.34 4,99 28,10 24.35 47.00 -22.65 QP
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Level {(dBuV/m)

80

EN55032 CLASS B(PK)
70
60

EN55032 CLASS B(AV)
50 !

4 ; ;
40 1 : ; RSP L i R
30
20
10
01000 2000. 3000. 4000. 5000. 6000
Frequency {MHz)
Feadintenna Cable Preamp Limit  Ower
Freq Lewvel Factor Lozz Factor Lewvel Line Limit Remark
Mz dBu¥  dB/m dE dE dBuVim dBuV/m dE

1 1820, 000 42,54 25,37 4.87 34,14 38.64 T0.00 -31.36 Peak
2 2685.000 38.44 27.74 G.BT 33.80 37.95 7T0.00 -32.05 Peak
3 J226. 000 37.23 28.66 .41 33.06 39.24 74.00 -34.7T6 Peak
4 4220, 000 33,41 30,27 g.08 31.94 39,82 74.00 -34.18 Peak
5 4910. 000 32.82 31.88 .68 32,14 41.25 74.00 -32.75 Peak
B AT10.000 32,27 32,80 9.81 32.30 42,28 74.00 -31.72 Peak
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Horizontal:

Level (dBuV/m)

&0
70
60
50 EN 55032 CLASS B
40
30
20
10

]

30 50 100 200 1000
Frequency (MHz)
) Eeadfintenna Cable Preamp Limit Qver
Freq Lewel Factor Loss Factor Level Line Limit Eemark
Mz dBu¥  dE/m dE dB dBu¥/m dBu¥/m dE

1 30.8563 30.56 14.32 0.56 30.09 15,35 40.00 -24.65 QP
2 0o, 221 29,13 15.00 0.82 29,96 14.99 40.00 -25.01 QP
3 26h. 623 24.94 14.06 2,15 29,68 11.47 47.00 -35.53 QP
4 419,108 23.64 17.43 2.94 29,46 14.55 47.00 -32.45 QP
A 636,134 24,12 20.59  3.86 29,26 19,31 47.00 -27.69 QP
G aoa, 997 24,09 23,06 4.83 29,10 22,87 47.00 -24.13 QP
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Level {dBuVim)

80
ENG5032 CLASS B(PK)
70
60
EN55032 CLASS B{AV)
50 !
40 ; : e
! AASURRRT ! RV MU
WWWW
30
20
10
G1UUU 2000. 3000. 4000. 5000. 6000
Frequency (MHz)
Readintenna Cable Preamp Limit  Ower
Freq Lewvel Factor Lozz Factor Lewvel Line Limit Eemark
MHz dBu¥V dE/m dE dE dBu¥W/m dBuVi/m dB
1 1420, 000 40,21 2b.49 4,63 33,47 36.86 T0.00 -33.14 Peak
2 294K.000 36.70 28.43  B.88 33.39% 3T7.62 TO.00 -32.38 Peak
3 3B30.000 35.49 29.40  F.58 32,38 40,09 T4.00 -33.91 Peak
4 4340.000 33.38 30.88  8.19 31.86 40.59 T4.00 -33.41 Peak
5 RIZR. 000 32.96 32,08 8.94 32,25 41.70 7T4.00 -32.30 Peak
f  BTAD.000 32.26 32,89 9,88 32,27 42,46 T4.00 -31.54 Peak
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2.4.3 Radiated Power Test Setup Drawing

I‘ 3 m 'I
D
| C
il
B a
A:EUT
B: Turn table
C: Receiving antenna
D: Test receiver
E:Semi-anechoic chamber
E
Test-setup: Radiated emission 30MHz -6000MHz
For referen ce only
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3.5 Harmonics Test Results

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN 61000-3-2

Frequency Range: 100Hz to 2kHz

Test Result: PASS

There is no need for Harmonics test to be performed on this product (rated power is
less than 75W) in accordance with EN 61000-3-2.

For further details, please refer to Clause 7, Note 1 of EN61000-3-2 which states:
“For the following categories of equipment limits are not specified in this edition of
the standard.

Note 1: Equipment with a rated power of 2000W or less, other than lighting

equipment.”

Report title: 68.5.52.16.0537.02

Company Name: Salus Limited

Date of test: Jun. 01, 2017

Measurement file name: H-000568.cts_data

Tester: Andy Du

Standard used: EN/IEC 61000-3-2 A14 Quasi-stationary -
Equipment class A

Observation time: 150s

Windows width: 10 periods - (EN/IEC 61000-4-7)

E.UT. RXRT510
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Harmonics — Class-A per A-14(Run time)

Test category: Class -A per A-14 (European limits) Test Mar gin: 100
Test date: 2017 -06-01 Start time: 16:42:07 End time: 16:44:59
Test duration (min): 2.5 Data file name: H -000568.cts_data

Comment: RXRT510
Test Result: Pass Source qualification: Normal

Current & voltage waveforms

2\ \_/

Harmonics and Class Alimi _tline European Limits

0.25

=08.20 \
—
<6.15
——
<0.10
55,05
< >
0.00

1T
—

\\

4 8 12 16 20 24 28 32 36 40
Harmonic #

i

Test result: Pass  Worst harmonics H3 ~ -3.1% of 150% limit, H3 -4.1% of 100% limit.
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Current Test Result Summary (Run time)

Test category: Class -A per A-14 (European limits) Test Margin: 100
Test date: 2017 -06-01 Start time: 16:42:07 End time: 16:44:59
Test duration (min): 2.5 Data file name: H -000568.cts_data

Comment: RXRT510

Test Result: Pass Source qualification: Normal
THC(A): 0.015 I-THD(%): 2.7 POHC(A): 0.000 POHC Limit(A): 0.054

Highest parameter values during test:

V_RMS (Volts): 230.28 Frequency(Hz): 50.00
|_Peak (Amps): 0.920 I_RMS (Amps): 0.569
|_Fund (Amps): 0.569 Crest Factor: 1.617
Power (Watts):  130.9 Power Factor: 1.000
Harm# Harms(avg) 100%Limit %ofLimit Harms(max) 150%Limit %of Limit Status
2 0.005 0.011 48.3 0.006 0.017 36.4 Pass
3 0.007 0.171 4.1 0.008 0.256 3.1 Pass
4 0.005 0.000 N/A 0.006 0.000 N/A Pass
5 0.005 0.057 N/A 0.005 0.085 N/A Pass
6 0.005 0.000 N/A 0.005 0.000 N/A Pass
7 0.004 0.040 N/A 0.005 0.060 N/A Pass
8 0.004 0.000 N/A 0.004 0.000 N/A Pass
9 0.003 0.028 N/A 0.004 0.043 N/A Pass
10 0.003 0.000 N/A 0.003 0.000 N/A Pass
11 0.003 0.017 N/A 0.003 0.026 N/A Pass
12 0.002 0.000 N/A 0.002 0.000 N/A Pass
13 0.002 0.017 N/A 0.002 0.026 N/A Pass
14 0.001 0.000 N/A 0.002 0.000 N/A Pass
15 0.001 0.017 N/A 0.001 0.026 N/A Pass
16 0.001 0.000 N/A 0.001 0.000 N/A Pass
17 0.001 0.017 N/A 0.001 0.026 N/A Pass
18 0.001 0.000 N/A 0.001 0.000 N/A Pass
19 0.001 0.017 N/A 0.001 0.026 N/A Pass
20 0.001 0.000 N/A 0.001 0.000 N/A Pass
21 0.001 0.017 N/A 0.001 0.026 N/A Pass
22 0.001 0.000 N/A 0.001 0.000 N/A Pass
23 0.001 0.017 N/A 0.001 0.026 N/A Pass
24 0.001 0.000 N/A 0.001 0.000 N/A Pass
25 0.001 0.017 N/A 0.001 0.026 N/A Pass
26 0.001 0.000 N/A 0.001 0.000 N/A Pass
27 0.001 0.017 N/A 0.001 0.026 N/A Pass
28 0.001 0.000 N/A 0.001 0.000 N/A Pass
29 0.001 0.017 N/A 0.001 0.026 N/A Pass
30 0.001 0.000 N/A 0.001 0.000 N/A Pass
31 0.001 0.017 N/A 0.001 0.026 N/A Pass
32 0.001 0.000 N/A 0.001 0.000 N/A Pass
33 0.001 0.017 N/A 0.001 0.026 N/A Pass
34 0.001 0.000 N/A 0.001 0.000 N/A Pass
35 0.001 0.017 N/A 0.001 0.026 N/A Pass
36 0.001 0.000 N/A 0.001 0.000 N/A Pass
37 0.001 0.017 N/A 0.001 0.026 N/A Pass
38 0.001 0.000 N/A 0.001 0.000 N/A Pass
39 0.001 0.017 N/A 0.001 0.026 N/A Pass
40 0.001 0.000 N/A 0.001 0.000 N/A Pass
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3.6 Flicker Test Result
Test requirement: EN 60730-1, EN 60730-2-9, , EN301 489-1, EN301 489-3

Test Method: EN 61000-3-3
Test Result: PASS
EUT:
Flicker Test Summary per EN/IEC61000 -3-3 (Run time)
Test category: dt,dmax,dc and Pst (European limits) Test Margin: 100
Test date: 2017 -06-01  Start time: 16:51:08 End time: 17:01:40
Test duration (min): 10  Data file name: F -000569.cts_data
Comment:
Test Result: Pass Status: Test Completed
Pst; and limit line European Limits
1.00
0.75
E 0.50
0.25

TTTTTTT[TTTT | TTTT
EE:LU:{_'L“

Plt and limit line

0.50

Fit

0.25

TTTT TTTT TTT
EEiLDZiLﬂi

Parameter values recorded during the test:

Vrms at the end of test (Volt): 230.00

Highest dt (%): 0.00 Test limit (%): N/A N/A
T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): -0.06 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0. 130 Test limit: 1.000 Pass
Highest PIt (2 hr. period): 0.0 57 Test limit: 0.650 Pass
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3.7 Harmonics and Flicker Test Setup (Drawin  gs)

E.U.T.
Power frequency test system
Computer

A:
B:
C:
D:

Monitor

Test-setup: Steady State Harmonics Test & Voltage Fluctuations (Flicker Meter Test)

For reference only
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Immunity Test Results
4.1 Performance Criteria Description

Criterion A: The apparatus shall continue to operate as intended. No degradation of
performance or loss of function is allowed below a performance level
specified by the manufacturer, when the apparatus is used as intended.

Criterion B: The apparatus shall continue to operate as intended after the test. No
degradation of performance or loss of function is allowed below a
performance level specified by the manufacturer, when the apparatus is
used as intended.

Criterion C: Temporary loss of function is allowed, provided the function is self
recoverable or can be restored by the operation of the controls.

4.2 ESD
Test requirement: EN 60730-1, EN 60730-2-9, , EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-2
Test Date: Jun.01. 2017
Discharge Impedance: 330 Q /150 pF
Discharge Voltage: Air Discharge: 18 kV
Contact Discharge: +6 kV
HCP & VCP: 16 kV
Polarity: Positive & Negative
Number of Discharge: Minimum 10 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 second minimum
4.2.1 E.U.T. Operation
Operating Environment:
Temperature : 23.6 °C
Humidity : 52 % RH

Barometric Pressure : 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.
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4.2.2 Direct Application Test Results

Observations:  Testpoints: 1. All Exposed Surface & Seams;
2. All matellic part

Direct Application Test Results

Discharge Level (kV) |Polarity (+/-)| Test Point Contact Discharge Air Discharge

8 +- 1 N/A A
6 +- 2 A N/A
Results
A: No degradation in the performance of the E.U.T. was observed.
N/A: Not applicable.

4.2.3 Indirect Application Test Results

Observations : Test points : 1. All sides.
Indirect Application Test Results
Discharge Level (kV) |Polarity (+/-)| TestPoint |Horizontal Coupling Vertical
Coupling
6 +/- 1 A A
Results
A: No degradation in the performance of the E.U.T. was observed.
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4.2.4ESD Test Setup Drawing

Vertical Coupling ESD Generator

Plang (VCP .
Any Metallic

Structures

Horizontal

—10 cm — E U T
Coupling

Plane (HCP)

Insulator

Wooden

Table

Test Setup: Electrostatic Discha rge (ESD)
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4.3 RF electromagnetic field

Test Requirement:

Test Method: IEC 61000-4-3
Criterion required: Performance criteria for CR
Test Date: Jun. 01, 2017

Frequency Range:
Antenna Polarization:
Test frequency:

4.3.1 E.U.T. Operation

Operating Environment:

Temperature :
Humidity :
Barometric Pressure :

EUT Operation:

80MHz to 6.0GHz
Horizontal & Vertical
Refer to below table.

23.6 °C
52 % RH
1012 mbar

Compliance test was performed in ON mode.

4.3.2 Test Results

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

Frequency Level Modulation EUT Face Result / Observations
0°V
A
0°H
90°vV
1kHz, . A
B80MHz-6.0GHz, 3v/m 80% Amp. Mod, 90°H
10% increment 180°V
A
180°H
270°V
A
270°H

Remarks:

A: No degradation in the performance of the E.U.T. was observed. No unintentional transmissions

were observed.
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4.3.3 Radiated Immunity Test Setup Drawing

3m

OMMUO®>

E.U.T

: Turntable

: Transmitting Antenna
: Field Strength Probe
: Signal Generator

: Field Strength Monitor
: Power Amplifier

| : Anechoic Chamber
J: Camera

K:

Monitor

LPB-2513

Test-setup: Radiated Immunity
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4.4 Fast transients common mode

Test requirement:

Test Method:
Test Date:
Test Level:
Polarity:

Repetition Frequency:

Burst Duration:
Test Duration:

4.4.1 E.U.T. Operation

Operating Environment:

Temperature:

Humidity:

Barometric Pressure: 1012 mbar

EUT Operation:

Compliance test was performed in ON mode.

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

IEC 61000-4-4
Jun. 01, 2017

1.0kV on AC and Signal
Positive & Negative

5kHz
300ms

2 minutes per level & polarity

23.6 °C
52 % RH

4.4.2 Test Results On AC Cable

Lead under Level Coupling EUT operating Observations
Test (tkv) | Direct/Clamp mode (Performance Criterion)
Live +1.0 Direct Operation No loss of function

Neutral +1.0 Direct Operation No loss of function
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4.4.3 Fast transients common mode Test Setup Drawing

mo o w»®»

Digital Oscilloscope
Burst Generator
EUT

Wooden Table
Ground Wire

=) Test-setup: Fast Transients (Burst)
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4.5 Surge

Test requirement
Test Method

Date of testing
Pulsform

Test voltages
Coupling

Coupling phases
Number of surges
Repetition rate
Performance criterion

4.5.1E.U.T. Operation

Operating Environment:
Temperature
Humidity
Barometric Pressure

EUT Operation:

. EN60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

IEC 61000-4-5
Jun. 01, 2017
TJ/Th=1.2/50ps
+1.0KV

Coupling Network for AC Mains

0, /2, =, 3n/2

5 (for each combination of parameters)

max. 1/min
B

23.6°C

52%
1012 mbar

Compliance test was performed in ON mode.

4 .5.2Test Results

Surge Immunity Tests, AC Power Supply

Pulse Line- | Level Surge Phase Observation
No Line (kV) Interval (deg) (Performance Criterion)
1-5 L-N +1 60s 0° No loss of performance (A)
6-10 L-N -1 60s 0° (A)

11-15 L-N +1 60s 90° (A)

16-20 L-N -1 60s 90° (A)

21-25 L-N +1 60s 180° (A)

26-30 L-N -1 60s 180° (A)

31-35 L-N +1 60s 270° (A)

36-40 L-N -1 60s 270° (A)
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4.5.3Surge Test Setup (Drawings)

A: Digital Oscilloscope
B: Surge Generator
C: EUT

D: Wooden Table

E: Ground Wire

Test-setup: Surges tests

For reference only
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4.6 Voltage Dips and Interruptionss

Test requirement:
Test Method:
Test Date:

Test Level:

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
IEC 61000-4-11

Jun. 01, 2017
<5% of UT (Supply Voltage) for 250 Periods
40% of UT (Supply Voltage) for 5 Periods

70 % of UT (Supply Voltage) for 0.5 Periods

No. of Dips / Interruptions: 3 per Level at 10s intervals

4.6.1 E.U.T. Operation

Operating Environment:
Temperature:
Humidity:

23.6 °C
52 % RH

Barometric Pressure: 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.

4.6.2 Measurement Data

EUT operating |Dropout % Duratlon_of No of Time Observations
Phase | dropout in between (Performance
mode uT : dropout .
Periods dropout Criterion)
Normally 70 0° |05(oms)| 3 1o | K%' (OA‘C)F“”C“O”
40 0° 5 (100ms) 3 10s No Loss of Function
Normally
(A)
During the test EUT
250 to shut down, after
Normally <5 0° 3 10s the test it return to
(5000ms)
normal status by
operator(B).

A: No degradation in performance of the E.U.T. was observed.
Performance B is within the acceptable criterion for Voltage Dips and Interruptions test.
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4.6.3 Voltage Dips and Interruptions Test Setup

Mains Drop out Simulator
EUT

Wooden Table

Ground Wire

0w 2>

Test-setup: Voltage Dips, Interruptio _ns & Variations

For reference only
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4.7 Radio -frequency Common Mode / Conducted Susceptibility (CS)

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-6

Test Date: Jun. 01, 2017

Frequency Range: 0.15MHz to 80MHz

Test level: 3V rms (unmodulated emf into 150 Q)

Modulation: 80%, 1kHz Amplitude Modulation.

4.7.1 E.U.T. Operation

Operating Environment:
Temperature: 23.6 °C
Humidity: 52 % RH
Barometric Pressure: 1012 mbar

EUT Operation:
Compliance test was performed in ON mode.

4.7.2 Test Results
AC mains of AC Cable

. . Step | Dwell Observation
Frequency Line Test Level | Modulation Size | Time (Performance Criterion )
i During test,
150kHzto | 2 Ire AC 80%, 1kHz | .,
80MHz Supply 3Vrms Amp. Mod. 1% 1s | After test EUT to normal
Cable A).
Results

A: No degradation in the performance of the E.U.T. was observed.

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.52.16.0537.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 34 of 40

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



4.7.3 Conducted Immunity Test Setup Drawing

mmoowze

CDN
EUT

. Wooden table
. Reference Ground Plane

Wooden table
Ground Wire

10

RF in

AE Power

Test-setup: Conducted Immunity

For reference only
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5 Photographs - Constructional Detalls

51 EUT —General View of RXRT510

5.2 General view

INSTINGT
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53 General View of RXRT510

!
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5.4 Inside Construction of RXRT510
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5.5 Inside Construction of RXRT510

| |
8 59 60 61 62 63 64 63 66 6

5.6 Inside Construction of RXRT510
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5.7 Component - PCB of RXRT510

5.8 Component - PCB of RXRT510

AR
57 58 39 60 61

s
5_[5 56
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5.9 General view for model RXRT510(WB2) and RXRT510(WB)

End of the report
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Model No.:

Standards:

RF TEST REPORT

68.5.53.16.0538.04

Salus Limited

6/F, Building 20E, Phase 3, HongKong Science Park, 20 Science
Park East Avenue, Shatin, New Territories, HongKong

Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Community, Nanwan Street Office Longgang District, Shenzhen.
China

Asia Electronic Dongguan

Zhen’ an Science and Technology Industrial Park, Chang an

Dongguan Guangdong, PRC.
Digital Wireless 868MHz Receiver
SAR51R1, RXRT510, RXRT510(WB), RXRT510(WB2)

ETSI EN 300 220-1 V3.3.1 (2017-02)
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3 Test Summary

Radio Spectrum Matter (RSM) Part of Tx

Test item Test Requirement Test method Limit/Severity Result
Operating frequency(Declared by i i Annexes B or C of N/A
manufacturer) ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2
. . Annexes B or C of
- . N/A
Effective Radiated Power ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2
. . i i Annexes B or C of N/A
Maximum e.r.p. Spectral Density ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2
Duty cycle ETSI EN 300220-2 | ETSIEN 300220-1 | AnnexesBor Cof | yp
EN 300 220-2
. . | 4 | Annexes B or C of N/A
Occupied Bandwidth ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2
Tx Out of Band Emissions ETSI EN 300220-2 | ETSI EN 300 220-1 Clause 5.8.2 N/A
Transmit Spurious Emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 N/A
Transmit Spectrum Mask ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.1.1 N/A
Transient Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.10.2 N/A
Adjacent Channel Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.11.2 N/A
TX behaviour under Low Voltage | prq g\ 300 220-2 | ETSIEN 300220-1 |  Clause5.122 | N/A
Conditions
Adaptive Power Control ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.13.2 N/A
Short Term Behaviour ETSI EN 300 220-2 N/A annex C, table C.1 N/A
FHSS Equipment Requirements ETSI EN 300 220-2 N/A Clause 4.3.10.2 N/A
Radio Spectrum Matter (RSM) Part of Rx
Test item Test Requirement Test method Limit/Severity Result
Receiver sensitivity ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.14.2 N/A
Adjacent channel selectivity ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.15.2 N/A
Receiver saturation at Adjacent | v N 3002201 | ETSIEN300220-1 |  Clause5.162 | VA
Channel
Spurious response rejection ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.17.2 N/A
Blocking ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.18.2 Pass
E‘flgf‘v'our athighwanted signal | prq) EN 300220-1 | ETSIEN300220-1 | Clause5.192 | VA
Clear Channel Assessment ETSIEN 3002202 | ETSIEN300220-1 | Clause521.22 | VA
threshold
Polite spectrum access timing N/A
parameters ETSI EN 300220-2 | ETSI EN 300 220-1 Clause 5.21.3.1
Adaptive Frequency Agility ETSI EN 300 220-2 N/A N/A N/A
Receive Spurious emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 Pass
Bi-Directional Operation Verification | ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.22.2 N/A
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4 General Information

4.1 Client Information
Applicant: Salus Limited
Address of Applicant: 9/F, Tower One, Lippo Centre, 89 Queensway, Hong Kong
Factory 1: Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Address of Factory: Community, Nanwan Street Office Longgang District, Shenzhen.
China
Factory 2: Asia Electronic Dongguan
Zhen’ an Science and Technology Industrial Park, Chang’ an
Address of Factory: Dongguan Guangdong, PRC.
4.2 General Description of EUT
Product Name: Digital Wireless 868MHz Receiver
Model No.: SAR51R1, RXRT510, RXRT510(WB), RXRT510(WB2)
Operation Frequency: 868MHz ISM Band
Antenna type: Integrated antenna
Antenna Gain: 0dBi(Declared by manufacturer)
Modulation type: 2FSK
Power supply: 230VAC, 50Hz, 16(5)A
4.3 Description of Support Units
The EUT has been tested as an independent unit.
Keep the EUT in receiving mode.
4.4 Test Location
All tests were performed at:
Global United Technology Services Co., Ltd.(CNAS: L5775)
Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan District,
Shenzhen, China
4.5 General product information:

1. All the models are identical to each other, except for model name.

2. This report is based on report 68.5.53.16.0538.03, update the applicant address.
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4.6 Test Instruments list

Radiated Emission:
Item Test Equipment Manufacturer Model No. Inventory Cal.Date | CalDue date
No. (mm-dd-yy) | (mm-dd-yy)
1 3m Sg?; :;;Cho'c ZhongYu Electron | 9.2(L)*6.2(W)*6.4(H) | GTS250 | July 032015 | July 022020
2 Control Room ZhongYu Electron | 6.2(L)*2.5(W)*2.4(H) | GTS251 N/A N/A
3 Spectrum Analyzer Agilent E4440A GTS533 | June 022017 | June 012018
4 EMI Test Receiver Rohde & Schwarz ESU26 GTS203 | June 022017 | June 012018
- SCHWARZBECK June 022017 | June 012018
5 BiConiLog Antenna MESS-ELEKTRONIK VULB9163 GTS214
Double -ridged SCHWARZBECK i June 02 2017 | June 01 2018
6 waveguide MESS-ELEKTRONIK e T
horn
7 Horn Antenna ETS-LINDGREN 3160 GTS217 | June 022017 | June 01 2018
8 EMI Test Software AUDIX E3 N/A N/A N/A
9 Coaxial Cable GTS N/A GTS213 | June 022017 | June 012018
10 Coaxial Cable GTS N/A GTS211 June 022017 | June 01 2018
11 Coaxial cable GTS N/A GTS210 | June 022017 | June 01 2018
12 Coaxial Cable GTS N/A GTS212 | June 022017 |June 012018
13 | Amplifier(100kHz-3GHz) HP 8347A GTS204 | June 022017 | June 01 2018
14 | Amplifier(2GHz-20GHz) HP 8349B GTS206 | June 022017 | June 012018
15 | Amplifier (18-26GHz) | Rohde & Schwarz AFS33- GTs21g | June 022017 | June 012018
18002 650-
30-8P-44
16 Band filter Amindeon 82346 GTS219 | June 022017 | June 01 2018
17 Power Meter Anritsu ML2495A GTS540 | June 022017 | June 01 2018
18 Power Sensor Anritsu MA2411B GTS541 June 022017 | June 012018
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5 Radio Technical Requirements Specification in EN 300 220-2
5.1 Test conditions

Temperature.: +15°C to +35°C
Normal conditions Ambient: relative humidity: | 20 % to 75 %
Power supply: 230V Nominal
Ambient: Temperature.: -20°C to +55°C
0.9 and 1.3 mutiplied for lead-acid
battery

0.85 and 1.15 mutiplied for"gel-
cell" type batteries

Extreme conditions ] Battery: 0.85 and 0.9 mutiplied for lithium
PowarEaiEs and nickel- cadmium type batteries

For other types it may declared by

manufacturer
AC mains source +10% of the norminal power source
Remark: The EUT is belong to Category | (general equipment).
5.2 Receiver Requirements
Relevant Rx )
Rx Class Risk assessment of Rx performance
Clauses
Category 1 is a high performance level of receiver.
1 8.3,8.4,85, 86 In particular to be used where the operation of a SRD may have inherent
safety of human lifeimplications.
1.5 8.4,8.6 Category 1.5 is an improved performance level of receiver category 2.
2 Category 2 is standard performance level of receiver.
Category 3 is a low performance level of receiver.
Manufacturers have to be aware that category 3 receivers are not able to
3 8.4.8.6 work properly in case of coexistence with some services such as a mobile
’ radio service in adjacent bands. The manufacturer shall provide another
mean to overcome the weakness of the radio link or accept the failure.

NOTE: The receiver category should be stated in both the test report and in the user's manual for the
equipment. Receiver category 3 will be withdrawn after December 31, 2018.
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5.3 Receiver sensitivity

Not applicable, since the test applied to Polite spectrum access equipment.

5.4 Clear Channel Assessment threshold

Not applicable, since the test applied to Polite spectrum access equipment.

5.5 Not applicable, since the test applied to Polite spectrum access equipment.

Not applicable, since the test applied to Polite spectrum access equipment.

5.6 Adaptive Frequency Agility

Not applicable, since the test applied to AFA quipment.

5.7 Adjacent channel selectivity

Not applicable, since the test applied to Category 1 equipment.

5.8 Receiver saturation at Adjacent Channel

Not applicable, since the test applied to Category 1 equipment.

5.9 Spurious response rejection

Not applicable, since the test applied to Category 1 equipment.

5.10 Behaviour at high wanted signal level

Not applicable, since the test applied to Category 1 equipment.

5.11 Bi-Directional Operation Verifcation

PASS.The MR can receive every message from MI at the intervals specified by the
manufacturer.
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6 Test Requirements

6.1 Blocking

Test ETSI EN 300 220-2 Clause 4.4.2
Test Method: ETSI EN 300 220-1 clause 5.18
Limit: Table 43: Blocking level parameters for RX category 1
Requirement Limits
Blocking at £2 MHz from Centre Frequency R“el".eiffiéen?”“

Blocking at 10 MHz from Centre Frequency =z -20 dBm
Blocking at +5 % of Centre Frequency or 15 MHz,
whichever is the greater

W

-20 dBm

Table 42: Blocking level parameters for RX category 1.5

Requirement Limits
Receiver category 1.5
Blocking at +2 MHz from OC edge fhiqh and flow =z -43 dBm
Blocking at +10 MHz from OC edge fh\gh and f, =33 dBm
Blocking at +5 % of Centre Frequency or 15 MHz, > 33 dBm

whichever is the greater

Table 41: Blocking level parameters for RX category 2

Requirement Limits
Receiver category 2
Blocking at +2 MHz from OC edge fhigh and iy, = -9 dBm
Blocking at £10 MHz from OC edge fhigh and f,,, = -44 dBm
Blocking at 5 % of Centre Frequency or 15 MHz,
whichever is the greater 2-4dom

Table 40: Blocking level parameters for RX category 3

Requirement Limits
Receiver category 3
Blocking at +2 MHz from OC edge fhigh and fi,, = _80 dBm
Blocking at +10 MHz from OC edge fhjgp, and fi,, = -60 dBm
Blocking at +5 % of Centre Frequency or 15 MHz, = 60 dBm
whichever is the greater ==
A = 10logRBkH-117dBm+3dB=-91dBm
RB is the declared receiver bandwidth in KHz
Test setup: ]
Signal Generator A
Combiner [— EUT |
Signal Generator B
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Test procedure:

. Two signal generators A and B shall be connected to the receiver via a
combining network to the receiver antennaconnector.

2. Signal generator A shall be at the nominal frequency of the receiver, with

normal modulation of the wanted signal. Signal generator B shall be
unmodulated.

3. Measurements shall be carried out at frequencies of the unwanted

signal at approximately £2 MHz and +10 MHz, avoiding those
frequencies at which spurious responses occur.

4. Initially signal generator B shall be switched off and using signal

generator A the level which still gives sufficient response shall be
established, however, the level at the receiver input shall not be
adjusted below the sensitivity limit given in clause 8.1.4. The output
level of generator A shall then be increased by 3 dB.

5. Signal generator B is then switched on and adjusted until the wanted

criteria (see clause 8.1.1) is just exceeded. With signal generator B
settings unchanged the power into the receiver is measured by replacing
the receiver with a power meter or spectrum analyzer. Thislevel shall be
recorded. Alternatively, equipment having a dedicated orintegral antenna
may use a radiated measurement setup. For this, a test site from clause
A.1 shall be selected and the requirements from clauses A.2 and A.3

apply.

6. Signal generators A and B together with a combiner shall be placed

outside the anechoic chamber and a TX test antenna shall be placedwith
the EUT's antenna polarisation. The EUT shall be placed at thelocation of
the turntable at the orientation of the most sensitive position. Generator A
shall be set in order to reach the EUT sensitivity limit +3 dB.

7. The procedure shall be the same as for the conducted measurement.

Bloking is the difference between signal generator B and signalgenerator
A levels.

Test

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement data:

Frequency offset Si%z‘f’;?gg‘;m Blocking level (dB) Limit (dB) Result
Fc-5% -85 31 -44.00
Fiow-10MHz -85 -33 -44.00
Fiow-2MHz -85 -48 -69.00
Fiign+2MHz 85 47 -69.00 Pass
Fhigh+10MHz -85 -35 -44.00
Fc+5% -85 -32 -44.00

Note: The provider declared that the receiver bandwidth is less than 200 kHz.
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6.2

Receive Spurious emissions

Test Requirement:

ETSI EN 300 220-2 Clause 4.2.2

Test Method:

ETSI EN 300 220-1 Clause 5.9.1.2

Receiver setup:

Table 20: Parameters for TX Spurious Radiations Measurement

Operating Mode Frequency Range (SEE:\:?EZ}
Transmit mode 9 kHz = f< 150 kHz 1kHz
150 kHz = f <30 MHz 10 kHz
30MHzsf<f.-m 100 kHz
I.-msf<f-n 10 kHz
L-n=pasl-p 1 kHz
f.rpsfsf+n 1 kHz
fetn<fsf.+m 10 kHz
fotm<f<1GHz 100 kHz
1GHz<f=26GHz 1 MHz

pis2,5x OCW.

clause 4.3.10.1.

NOTE 1: fis the measurement frequency.
f. 1s the Operating Frequency.
mis 10 x OCW or 500 kHz, whichever is the greater.
nis 4 x OCW or 100 kHz, whichever is the greater.

NOTE 2. If the value of RBW used for measurement is different from RBW g, use bandwidth comection from

Test Frequency

25MHz to 6GHz

Limit:

Frequency

Limit

Other frequencies below 1000 MHz

2nW(-57dBm)

Above 1000 MHz

20nW(-47dBm)

Test setup:

Below 1GHz

(Turntable)

“| Anteana

Antenna Towar

Harn Antenna

Antenna Tower
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Test setup:

Substitution method was performed to determine the actual ERP emission
levels of the EUT.The following test procedure as below:

Below 1GHz:

1, On the test site as test setup graph above,the EUT shall be placed at the
1.5m support on the turntable and in the position closest to normal use as
declared by the provider.

2, The test antenna shall be oriented initially for vertical polarization and shall
be chosen to correspond to the frequency of the transmitter.The output of the
test antenna shall be connected to the measuring receiver.

3, The transmitter shall be switched on, if possible, without modulation and
the measuring receiver shall be tuned to the frequency of the transmitter
under test.

4, The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

5, Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6, Remove the transmitter and replace it with a substitution antenna (the
antenna should be half-wavelength for each frequency involved). The center
of the substitution antenna should be approximately at the same location as
the center of the transmitter. At the lower frequencies, where the substitution
antenna is very long, this will be impossible to achieve when the antenna is
polarized vertically. In such case the lower end of the antenna should be 0.3
m above the ground.

7, Feed the substitution antenna at the transmitter end with a signal generator
connected to the antenna by means of a nonradiating cable. With the
antennas at both ends vertically polarized, and with the signal generator tuned
to a particular test frequency, raise and lower the test antenna to obtain a
maximum reading at the spectrum analyzer. Adjust the level of the signal
generator output until the previously recorded maximum reading for this set of
conditions is obtained. This should be done carefully repeating the adjustment
of the test antenna and generator output.

8, Repeat step 7 with both antennas horizontally polarized for
each test frequency.

9, Calculate power in dBm into a reference ideal half-wave dipole
antenna by reducing the readings obtained in steps 7 and 8 by the
power loss in the cable between the generator and the antenna,
and further corrected for the gain of the substitution antenna used
relative to an ideal half- wave dipole antenna by the following
formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain
(dBd) where:

Pg is the generator output power into the substitution
antenna.
Above 1GHz:

Different between above is the test site, change from Semi-
AnechoicChamber to fully Anechoic Chamber, and the test
antenna do not need to raise from 1 to 4m, just test in 1.5m height.

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD

Technical Report No.: 68.5.53.16.0538.04

8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 11 of 17
Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Measurement Data

Spurious Emission

Frequency (MHz Limit Test
9 y( ) polarization Level(dBm) (dBm) Result
52.04 Vertical -72.41
62.98 Vv -73.52
1085.74 \ -58.46 oW/ -57dBm
1986.82 Vv -57.44
below 1GHz,
2458.44 \Y, -58.06 Pass
3035.73 \Y -58.13
55.41 Horizontal 76.82 20nW/ -47dBm
63.89 H 77.46 above 1GHz.
1183.63 H -59.82
2411.44 H -58.88
3238.82 H -58.03
3874.46 H -57.43
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7 Photographs - Constructional Details

7.1 EUT -General View of RXRT510

57 58 59 60 61 62 6

R ... L

7.2 General view

INSTINGT
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7.3 General View of RXRT510

$$$$WMm
b ottty i

7.4 Inside Construction of RXRT510
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7.5 Inside Construction of RXRT510

7.6 Inside Construction of RXRT510

e -\ ) e
I mllim‘w.v nn\m\‘ln i, |
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7.7 Component- PCB of RXRT510

7.8 Component- PCB of RXRT510

57 58 539 60 61
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7.9 General view for model RXRT510(WB2) and RXRT510(WB)

End of the report
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TEST REPORT

Test Report No.: 68.5.51.16.0742.04 Order No.: TOS1803052

Client Reference No.: N/A Order Date.: 2018-03-28

Applicant: Salus Limited

Address: 6/F, Building 20E, Phase 3, HongKong Science Park, 20 Science Park East Avenue, Shatin, New
Territories, HongKong

Test item: Thermostat

Identification / Type No.: RT310iTX, RT310iTX (WB), RT310iTX (WB2)

Order content: Safety report, RED 2014/53/EU article 3.1.a

Test specification: EN 60730-2-9:2010, EN 60730-1:2016

Date of receipt: 2018-03-29

Test sample No.: TOS1803052

Testing period: 2018-03-29—2018-04-08

Place of testing:

8/F, Block F, Guangdong Software Science Park,
No.11 Caipin Road, Guangzhou Science City, Gua
ngzhou 510663

Testing laboratory:
TEN-ONE SERVICES CO., LTD

Test result*: PASS

Tested by......... : Andy Du Approved by.....: Pa_t@gk Li

Other information:

Attachment 1: 12 pages of EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES test
report (EN 60730-2-9:2010 used in conjunction with EN 60730-1:2011)

Attachment 2: 2 page of differences between revision EN 60730-1: 2011 and EN 60730-1: 2016

Attachment 3: 6 pages of photo.

The content about EMC in this report is referred to report NO. 68.5.52.16.0743.04

Legend:

PASS=passed a.m. test specification(s) Fail= failed a.m. test specification(s) N/A=not applicable = N/T=not tested

This test report relates to the a. m. test item. Without permission of the test center this test report is not permitted to be
duplicated in extracts. This test report does not entitle to carry any safety mark on this or similar products.
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TEST REPORT
IEC 60730-2-9

Automatic electrical controls for household and similar use - Part 2-9:
Particular requirements for temperature sensing controls

Report reference No.........ccccevveeneenee . 68.5.51.16.0742.04
Date of iSSUE.....cveeiieeeiiee e : 2018-04-08
Testing laboratory...........ccccoeeeeenenene. I See cover page
AJAress ...ooveevieieeeee e : See cover page
Testing location .........ccceeceerceeeieenee. : See cover page
ApPPlICaNt .. ..o . See cover page
AAArESS ..o . See cover page

Test specification

Standard............... SEEEEE . . il - |[EC60730-2-9: 2008 (Third Edition) and Am.1:2011 in conjunction with
IEC 60730-1:2010 (Fourth Edition)

Test procedure .......cccceveeveeneeneennen. : CE-LVD test report

Procedure deviation ..........c.ccccceeeuennne : N A

Non-standard test method ................. : N.A.

Test Report Form No. ........ccceveeneene. . IEC60730_2_9H

Test Report Form(s) Originator.......... : UL(US)

Master TRF .....ccooieiieieeeeeee : 2014-01

Number of pages (Report)................. D92

Number of pages (Attachments)........ : 12+42+6

Type of test object ......coovceeiiineiinnne : Thermostat

Trademark ........cccoeeeeeeeeeeeeeeeeenens : OSALU 5’ INSTINCT

Model and/or type reference............... " RT3 0ITX, RT310ITX (WB), RT310iTX (WB2)

Factory 1. : Computime Electronics (Shenzhen) Company Limited

AJAreESS ..o : Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Community, Nanwan Street Office Longgang District, Shenzhen.
China

Factory 2.......cooeeveieeeeeee ' Asia Electronic Dongguan

AJAreSS ..o ' Zhen' an Science and Technology Industrial Park, Chang’ an
Dongguan Guangdong, PRC.

[T LT aTo] (=) SRR : 3Vdc (2x’AA” Size battery)
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Copy of marking plate:

RT310iTX(WB2) RT310iTX(WB)
868MHz 868MHz
3V===AAx 2 (ALKALINE) ( € 3V === AAx 2(ALKALINE) c €

SALUS EU Headquarters SALUS EU Headquarters
Barnsley.South Yorkshire Bamsley, South Yorkshire
United Kingdom, 575 35P United Kingdom, 575 35P

Made In China e 145 1P30 Made in China — T45 1P30

OSALUS

— RT310iTX c €
3V === AAX 2(ALKALINE)
EAL

SALUS EU Headquarters
Barnsley, South Yorkshire
United Kingdem, 575 35P

Made in China — T45 IP30
Test items particulars:
Classification of installation and use..........cc.cccceeceeeene. * Independently mounted control for surface mounting
Supply Connection ... :  Battery
Protection against electrical shock .........ccccceevenne. . Class llI
Type of automatic action.........ccccceveeveeriinencenennen, : Type 1.B
Degree of proteCtion.........ccoceveeneeneenieneseseeeeee : IP30
Type of load for controlled..........ccooeeveeniineneeneenen, : N/A

General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Comments:

1. This report is based on report 68.5.51.16.0742.03, update the applicant address.
2. RT310iTX and RT310iTX (WB) are identical to each other except for model name.
3. RT310iTX (WB2) and RT310iTX (WB) are identical to each other except for enclosure appearance.

General product information:

The test results presented in this report relate only to the object tested.

Product covered by this report is independently mounted electronic thermostat which is class Il control.
Product is suitable for surface mounting on a wall.

The product is a transmitter, the functions are setting program and sensing temperature by NTC thermistor
sensing element.

Factory Name and Location:
N/A
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

3 GENERAL REQUIREMENTS

Control designed and constructed in such a fashion not to cause injury to persons or
damage to property

5 Ratings P
5.1 Maximum rated voltage (V) ....cccoveeneeneenenneeneenn, . | See marking plate for detail P
5.2 Maximum rated current (A) .....ccooeereenenneeneneen, : | See marking plate for detail P
6 CLASSIFICATION P
6.1 Nature of SUPPIY....cereeriiieieeeeeeee e : |d.c. P
6.2 Type of load and power factor..........ccocvveveveeeenee. : N/A
6.3 PUMPOSE....coieecete et : | Room temperature control
6.4 According to features of Automatic Action
Features of automatic action, Type 1 or Type 2......: | Type 1
6.4.3.101 for sensing actions, leakage from the sensing N/A
element or from parts connecting sensing element to
switch head (type 2.N); no increase in the operating
value
6.4.3.102 an action operating after the thermal cycling test N/A
17.101 (type 2.P)
6.4.3.103 an action which is initiated only after a push-and turn N/A
or pull-and turn actuation and in which only rotation is
required to return the actuating member to the off or
rest position (type 1.X or 2.X)
6.4.3.104 an action which is initiated only after push-and turn or N/A
pull-and turn actuation (type 1.Z or 2.2)
6.4.3.105 an action which cannot be reset under electrically N/A
loaded conditions (type 1.AK or 2.AK)
6.4.3.106 — an action which operates after declared agricultural N/A
environmental exposures
(Type 1.AM or 2.AM)
65 Degree of protection provided by enclosure per IEC IP30 P
' 60529 and control pollution situation...................... :
6.6 Method of connection ..o : | 2x"AA” size battery
6.7 Ambient temperature limits of the switch ahead: T45
’ Tiin(°C); Trnax (PC) eeeeeeieiere e :
6.7.101 Controls for use in cooking appliances N/A
6.7.102 Controls for use in or on ovens of the self-cleaning N/A
type
6.7.103 Controls for use in or on food-handling appliances N/A
6.7.104 Non-bimetallic SODs limited for use in appliances for N/A
heating or employing liquids or steam
Not suitable for instantaneous water heaters and N/A
storage water heaters
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
6.8 Protection against electric shock..........cccceveeneennen. : |Class Il
6.8.3 For an in-line cord control, a free standing control, an
independently mounted control or a control
integrated or incorporated in an assembly utilizing a
non-electrical energy source
6.9 Circuit disconnection or interruption..............ccecue..... : | Micro disconnection P
6.10 Number of cycles of actuation (M) of each manual N/A
’ =T (o] o TSN :
6.11 Number of cycles of actuation (A) of each automatlc 100 000 P
' ACHON. .. :
Temperature limits of the mounting surface of the 90°C P
6.12
coNtrol (°C OF K) ..o :
6.13 Value of proof tracking index (PTI) for the msulatlon 175 P
' Material USEd ........ccooereinienieieeee e :
Period of the electrical stress across insulating parts | Long period P
6.14 supporting live parts, and between live parts and
earthed metal (short or long period)..........cccceeceenne :
6.15 According to Construction P
6.15.101 controls having parts containing liquid metal N/A
6.16 Ageing requirements (type Y) of end-product N/A
' EQUIPMENT ..ttt :
6.17 Use of thermistor (ANNeX J) ......ccceveevieneeneeneennen, : P
6.18 Use of software class (Annex H)........ccoeeveeneenen. : |Class A P
7 INFORMATION P
7.2.1 Methods of providing information (Addition to table 7.2) P
1 — Factory’s name or trademark (Method C)......... . | See marking plate P
e . |RT310iTX, RT310iTX (WB), P
2 — Unique type reference (Method C).................... * |RT310ITX (WB2)
3 — Rated voltage or rated voltage range in volts 3VDC (2x”AA” Size battery) P
(Method C) ... :
4 — Nature of supply (Method C) ........ccccvvereiiinnenne : |d.c. P
5 — Frequency, if other than for range 50 Hz to 60 Hz N/A
inclusive (Method C) .......cccoiiieniieee e :
6 — Purpose of control (Method D).........cccceeeuennee : | Room temperature control
6a — Construction of control (Method D).................. : Independently mounted .
control for surface mounting
7 — The type of load controlled by each circuit See marking plate N/A
(Method C) ... :
15 — Degree of protection by enclosure: IP30 P
(Method C) ... :
17 — Terminals for external conductors (Method C): N/A
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IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
18 — Terminals for external conductors which accept N/A
a wider range of conductor sizes, (Method D) ........ :
19 — Method of connection and disconnection for N/A
screwless terminals (Method D).......ccoooviiiiiininnne. :
20 — Details of any special conductors which are N/A

intended to be connected to terminals for internal
conductors (Method D) .........cceveeiiiiiiiiiieeeee :

21 — Maximum temperature of terminals for internal N/A

conductors, if higher than 85°C (Method X)............ :

22 — Temperature limits of the switch head, if T, is P

lower than 0°C, or T . is other than 55°C

(Method C) ..o :

23 — Temperature limits of mounting surfaces (Ts) if N/A

more than 20 K above T, (Method C).................. :

24 — Classification of control according to proteotlon Class Il P

against electric shock (Method X)........ccccoveverenennne E

25 — For Class Il controls, the symbol for Class Il N/A

construction (Method C) ........ccooeiiiieiiiiieiceeee :

26 — Number of cycles of actuation (M) for each N/A

manual action (Method X) .......cccooviviiiiiieee :

27 — Number of automatic cycles (A) for each 100 000 P

automatic action (Method X) ........ccoceeiviiieineennn :

28 — Ageing period (Y) for controls with Type 1M or N/A

2M action (Method X) .......ccoevveiiiieeieeeeeee e :

29 — Type of disconnection or interruption prowded Micro disconnection P

by each circuit (Method X)........ccooeniiieiienieeee :

30 — PTI of materials used for insulation (Method X) |175 P
Independently mounted P

31 — Method of mounting controls (Method D) ....... * | control for surface mounting

31a — Method of providing earthing of control N/A
(Method D) e :

32 — Method of attachment for non-detachable cords N/A
(Method D) ... :

33 — Intended transportation condition of control N/A
LAYL=] L aToTe 1 ;

34 — Details of any limitation of operating time N/A
(Method D) ..o :

35 — Period of electric stress across insulating parts P
AYL=] (g ToTe 1 S :

36 — Limits of activating quality for any sensing N/A
element over which micro-disconnection is secure

LAYL=] (g To T 1 S :
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37 — Minimum and/or maximum rates of change of N/A
activating quantity, or minimum and/or maximum
cycling rates for a sensing control (Method X)........ :

38 — Values of overshoot of activating quantity for N/A
sensing controls (Method X)........cccevveiveincinninne :

39 — Type 1 or Type 2 action (Method D) ............... : | Type 1

40 — Additional features of Type 1 or Type 2 actlons Type 1.B

(Method D) ..o

41 — Manufacturing deviation and condition of test N/A
appropriate to deviation (Method X) .......ccccoecuenen.e. :

42 — Drift (Method X) .cceeeeeieeeseeeeeese e : N/A
43 - Reset characteristics for cut-out action N/A
(Method D) ..o :

44 - Hand-held control or control intended for hand— N/A
held equipment (Method X).......ccccoereiienenenieenens :

45 - Limitation to the number or distribution of flat N/A
push-on receptacles (Method D).........ccoeceerienennee :

46 - Operating sequence for controls with more than P
one circuit (Method D) ......ccooveiiiiier e :

47 - Extent of any sensing element (Method D) .....: N/A
48 - Operating value(s) or operating time P
(Method D):

49 - Control pollution degree (Method D)................ : | Pollution degree 2 P
50 - Control intended to be delivered exclusively to N/A
the equipment factory (Method X)........ccccoervrenee. :

51 - Heat and fire resistance category P
(Method X) ..o :

75 - Rated impulse voltage (Method D) .................. : 1800V P
76 - Type of printed wiring board coating, N.A
(Method X):

77 — Temperature for ball pressure test P
(Method D) ..o :

78 — Maximum declared torque on single brush N/A

mounting using thermoplastic material (Method D) :

79 — Pollution situation in the micro-environment of N/A
the creepage or clearance if cleaner than that of the
control (Method D) ......cccoeviiiiiieeeeeee e :

80 — Rated impulse voltage for the creepage or N/A
clearance if different from that of the control

(Method D) ..o :

81 — Values designed for tolerances of distances for N/A

which the exclusion from fault mode “short” is
claimed (Method D) ......coooieiiiiieieeeeeeee :
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821084 S ANNEX U ... :

85 — For Class lll controls, the symbol for Class III
construction (Method C) .......ccoevveiiiiriieeeeeee :

86 — For SELV or PELV circuits, the ELV limits N/A
realized (Method D) .......cooeeiiiiiiiiieeeeee :
87 — Accessible voltage of SELV/PELYV circuit, if N/A

different from 8.1.1, product standard referred to for
the application of the control, in which standard(s)
the accessible SELV/PELYV level(s) is (are)
(Method D) ..o :

And product standard referred to for application, in N/A
which standard(s) the accessible SELV/PELV
level(s) is (are) (Method D)........cccceeviiiiinieieeee §

88 —Se ANNEX U ..o ;

89 — Emission tests and groups as declared
according to CISPR 11 (Method X).........ccceeennnee :

90 — Immunity tests for protective controls for use P
according to IEC 60335 appliances (Method X) .....:

911092 See ANNEX H ..o : P
101 — max. sensing element temperature (other than N/A
relevant to requirement 105); (Method: X)...............:

102 - time factor; method: (Method: X) N/A
103 - bi-metallic SOD reset temperature (either - N/A
35°C or 0°C; (Method: X) ...ceveieieriieeieseeieie

104 - number of cycles for bi-metallic single- N/A
operation devices with 0°C reset; (Method: X)

105 - maximum temperature for the sensing element N/A
for the test of 17.16.107; (Method: D) .......ccccceeneennnt

106 - controls having parts containing liquid metal N/A
(Method: D) c.ceeeeieeeeeeeee e

107 - tensile yield strength; (Method: X)................. N/A
108 - min. current for the test according to clause N/A
23.101; (Method: D)....ccceeeiieieieeeee e

109 - Tyax1 max. ambient temp. in which control may | T45 P

continuously remain in operated condition so that
Table 14.1 temperatures are not exceeded ;
(Method: D) ..o

110 - Time period, t;: max. time during which P
ambient temp. can be higher than Ty, after the
control has operated; (Method: D) .......cccccveivenni

111 - Temp. limit above which automatic reset of a N/A
manual reset thermal cut-out or a voltage maintained
thermal cut-out does not occur (not higher than —

20 °C); (Method: X)..cceeeeeeeeeereenee e
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112 - For Type 2.P controls, the method of test; N/A
(Method: X) ..
113 - The click rate N or switching operations per N/A
minute for the purposes of testing to CISPR 14-1;
(Method: X) .o
114 - Rated functioning temperature (T); N/A
(Method: C) ..o
115 - Ageing temperature for non-bimetallic SOD N/A
(Method: D) eeeeeeieeeeieee e
116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD ; (Method: D)......cccceoerieinienieien
117 - Agricultural thermostat; (Method: D)..............: N/A
703 For integral/separate controls Documentation (D) N/A
- replaced with Declaration (X) ......cccoooveiveiveineinennni
Marking for the integral control within the complex N/A
724 control included in the marking of the complex
control
Documentation (D) satisfied by similar information in P
725 )
Marking (C)
7051 Declaration (X) satisfied by similar information in P
e Documentation (D) or Marking (C)
Information for Integrated control provided by N/A
7.2.6 :
Declaration (X)
Incorporated control provided with factories name or N/A
trademark and unique type reference when other
required marking provided by Documentation (D)
Information for incorporated control intended for N/A
exclusive delivery to the equipment
Controls with limited space marked with factory’s P
name or trademark and the unique type reference
727 . ; . :
while other required marking included in
Documentation (D)
708 Additional pertinent information permitted if does not P
o rise misunderstanding .........c.ccoeerereneeseneneeens :
7.2.9 Appropriate IEC symbols used per 7.2.9 ................ : P
7.3 Class Il symbol N/A
Used only for in-line cord, free-standing, and N/A
7.31 )
independently mounted controls
730 Outer square is approximately twice the size of the N/A
e inner square
7.3.21 Largest dimension of the control (mm) ................... : N/A
Side dimension of outer square (mm)..........ccceuce.... : N/A
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Controls which include terminals for earthing N/A
7322 continuity for functional purposes are not marked
with the symbol for class Il

Marking placed on the main body, on non- P

741 detachable parts

Required marking legible and durable P

An arrow pointing towards the terminal identifies N/A
7.4.2 terminals of control intended for connection of supply
conductors

Additional markings required by the National W|r|ng N/A
Codes Provided........ccveeeecieeieeie e

Terminals for neutral external conductor identified by P

7-4-3 Ietter IlNll

External earthing and continuity terminals of Class I N/A
7.4.3.1 and Il controls and terminals for earthing for
functional purposes identified by earth symbol

— for protective earth by the earth symbol for N/A
protective earth, IEC 60417-5019 (2002-10)

— For functional earth by the earth symbol for N/A
functional earth, IEC 60417-5017 (2002-10).

7432 All other terminals appropriately identified .................: N/A

For use in Canada and the U.S.A, terminal intended N/A
for grounded supply conductor provided in white/grey
colour

For use in Canada and the U.S.A, the wire binding N/A
screw intended for equipment earthing conductor is
slotted/ hexagonal green-coloured head. Location is
such that it is unlikely to be removed during
servicing.

For use in Canada and the U.S.A, the pressure wire N/A
connector intended for equipment earthing conductor
is marked GROUND, GROUNDING, EARTH, or by a
marking on the wiring diagram shipped with the
control. Location is such that it is unlikely to be
removed during servicing of control

Additional markings required by National Wiring N/A
Codes of Canada and U.S.A provided.................... :

[Tl

Symbols “+” and “-“ provided to indicate the direction P
to increase or decrease response value for the
controls to be set by the user or the equipment
factory

744

Controls intended to be set by the equipment factory P
or the installer accompanied by documentation (D)
indicating proper method for securing the setting
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Replaceable parts destroyed during the normal P
operation marked to enable their identification from a
745 o
Catalogue or similar document, even after they
operated
Controls intended to be connected only to SELV N/A
7.4.6 .
systems are marked with the class Il symbol
This requirement does not apply where the means N/A

of connection to the supply is so shaped that it can
only mate with a particularly designed SELV or PELV
arrangement

Controls designed as for class Il but have terminals N/A
for earthing continuity for functional purposes are not
marked with the symbol for class Il construction

8 PROTECTION AGAINST ELECTRIC SHOCK

Adequate protection provided against accidental
contact with live parts in all unfavourable positions of
8.1.1 normal use, and after all accessible detachable parts
(other than lamps behind the detachable cover) were
removed.

Protection against accidental contact with live parts N/A
of the lamp provided to allow safe insertion and
removal of the lamps.

Live parts connected to a SELV supply not P
exceeding 24 V considered being non-hazardous.
If SELV- or PELV-circuits supplied at higher than 24 N/A

volts are accessible, the current between the
accessible part(s) and either pole of the supply
source of the SELV/PELV circuits comply with
H.8.1.10.1.

Live parts connected to a SELV supply not N/A
exceeding 30 V considered to be non-hazardous in
the countries specified in the remarks column ....... :

Class Il controls and controls for Class Il equipment N/A
provided with protection against accidental contact
with metal parts separated from hazardous live parts
by only basic insulation

Lacquer, enamel, paper, cotton, oxide film on metal P
parts, and beads and sealing compounds not relied
upon for protection against accidental contact with
hazardous live parts

Self-hardening sealing compounds exempted from N/A
the above requirements

For controls connected to gas or water supply mains N/A
any metal part electrically connected to pipes is
separated from hazardous live parts by double
insulation or reinforced insulation
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Class Il controls and controls for Class |l equipment N/A
8.1.5 for fixed installation: protection not impaired by the
installation of control / equipment

Integrated and Incorporated controls: tests made to N/A
8.1.6 accessible parts when control is mounted as
intended with detachable parts removed

In-line and free-standing controls: tests are made N/A
8.1.7 when control fitted with cord; cross-sectional area o
COFA (IMM?) it :

Independently mounted controls: tests are made P
when control mounted as in normal use, fitted with

cable or with a conduit; cross-sectional area of cabl
(Mmm3) ................ co—— % W A N :

8.1.9 Tests using the standard test finger and test pin:

- Not permissible to touch bare live parts.

- Controls with double insulation: not permissible to
touch metal parts with test finger which are
separated from live parts by basic insulation.

Between Class Il and main/earth circuits, insulation N/A
8.1.11 external to the safety isolating transformer complies
with Class Il insulation

Live parts are hazardous if they exceed the values N/A
specified in 8.1.1 and it are not separated from the
8.1.12 source by protective impedance and are not a PEN
conductor or a part of the equipotential bonding
system

8.2 Actuating members and means P

8.2.1 Actuating members are not live P

Live actuating means provided with fixed insulated N/A

822 actuating member

Live actuating means not accessible when actuating N/A
member is removed

Controls other than Class Ill or for other than Class Ill equipment: N/A

8.2.3 actuating members and handles to be held in normal use are:

- of insulating material, or N/A

- covered by insulating material N/A

If of metal: accessible parts (if likely to become live in N/A
the event of an insulation fault) separated from their
actuating means or fixings by supplementary

insulation

Controls for fixed wiring or for stationary equipment, previous requirement not N/A

applicable if parts:

- reliably connected to an earthing terminal/contact, N/A

or

- shielded from live parts by earthed metal N/A
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- separated from live parts by double or reinforced N/A
insulation.

8.3 Capacitors N/A
Class Il in-line cord controls and independently N/A

8.3.1 mounted controls: capacitor not connected to
accessible metal parts
Controls for Class Il equipment: capacitors not N/A
connected to metal likely to be connected to
accessible metal parts (control correctly mounted)

Metal casings of capacitors separated by supplementary insulation from: N/A
- accessible metal parts N/A
- metal parts likely to be connected to accessible N/A
metal parts

Controls connected to the supply by means of a N/A

8.3.2 plug: no risk of electric shock (from capacitor) when
touching the pins of the plug
Capacitance (UF) 0. 1UF oo : N/A
Average voltage (V) <34 V ..o : N/A

8.4 Covers and uninsulated live or hazardous parts; cover fixing screws: P
- not accessible, or P
- earthed, or N/A
- separated by double or reinforced insulation, or P
- not accessible after mounting in the equipment P

9 PROVISION FOR PROTECTIVE EARTHING N/A

91.1 Accessible parts other than actuating members of in-line cord, free-standing and N/A

o independently mounted controls of Class 0l or Class | which may become live:
- connected to an earthing terminal, or N/A
- terminated within the control, or N/A
- connected to an earthing contact of an equipment N/A
inlet.
Accessible parts other than actuating members of integrated and incorporated N/A

9.1.2 . . - i
controls for Class 0l and Class | equipment which may become live:

- have provision for earthing, or N/A
- earthed by the fixing means N/A

9.13 Earthing terminals, terminations or contacts not N/A
electrically connected to any neutral terminal

9.2 Control of Class Il or Class llI P
- no provision for protective earthing P

9.3 Adequacy of earth connections N/A

9.3.1 Connection between earthing terminal and parts to be connected is of low N/A
resistance:
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- test current (A): 1.5 times rated current but min. N/A
25 A s :
- duration (h): until steady conditions ................... : N/A
- voltage drop (V), integrated conductors included, N/A
external or internal conductors excluded ............. :
- calculated resistance (€2):<0.1 Q .ooeeiveieeiiennen. : N/A
Fixed wiring and methods X and M earthing N/A
9.3.2 : .
terminals meet requirements of 10.1
933 External earthing connections not made by N/A
e screwless terminals
for attachment methods Y and Z, screwless earthing N/A
terminals complying with IEC 60998-2-2 or 60998-2-
3 are allowed
9.34 Size of accessible earthing terminals N/A
- accessible earthing terminals, range: N/A
2.5 mm?to 6 mm?
- Unable to loosen without the aid of a tool. N/A
9.35 Size of non-accessible earthing terminals N/A
- size of current -carrying terminal (mm?) ............. : N/A
- size of earthing terminal (Mm?2) .........ccccceveennen. : N/A
936 Earthing terminals locked against accidental N/A
e loosening
9.4 Corrosion resistance N/A
9.41 Material of earthing terminals, body: N/A
- body of earthing terminals made of brass N/A
- other metal not less resistant to corrosion.......... : N/A
- screws or nuts made of brass N/A
- plated steel or other resistant material................ : N/A
942 Precaution against risk of corrosion between copper N/A
o and frames or enclosures of aluminium or its alloys
9.5.1 Detachable part with earth connection N/A
- placing part in position: earth contact made before N/A
current-carrying connections
- removing part: earth contact separated after N/A
disconnection of current-carrying connections.
Incorporated controls likely to be separated from its N/A
normal earthing means after mounting in equipment,
9.5.2 , . . .
provided with permanent earthing connection or
conductor
10 TERMINALS AND TERMINATIONS N/A
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10.1 Terminals and terminations for external copper conductors N/A
In terminals for fixed wiring and for cords using X N/A
10.1.1 and M attachment method connections made by
screws, nuts or equally effective methods
Use of a special purpose tool not required N/A
10.1.1.1 Terminals or terminations for pords using Y and Z N/A
attachment method comply with clause 10.2
Need for special purpose tools N/A
10.1.2 Screws and nuts which clamp external conductors: N/A
- metric ISO thread; Siz€ ....cceveevvveeiiiieeee e : N/A
- ISO equivalent; Size .....cooeeveeeveeiiiieeee, C N/A
- do not serve to fix other components N/A
Exception: terminal also clamps internal conductors N/A

which are so arranged that they are not displaced
when fitting the external conductor

Soldered, welded, crimped or similar terminations N/A
10.1.3 not used for non-detachable cords X and M
attachments
101.4 Terminals for fixed wiring and non-detachable cords using attachment methods N/A
o Xor M:
- terminal No. or identification ..........cc.cccoeeiiiienee : N/A
- Current (A) carried by terminal .........cccccceeeenee g N/A
- Flexible cord or fixed Wiring .........ccccceveeveenennen. : N/A
-conductor cross-sectional area - smallest (mm?2) : N/A
-conductor cross-sectional area - largest (mm?) .. : N/A
Terminal designed for wider range of conductor size N/A
10.1.4.1
declared ..o :
Creepage and clearances between terminals for N/A
10.1.4.2 fixed wiring and between terminals and metal parts
required in Canada and the USA
1015 Terminals for fixed wiring and non-detachable cords N/A
" using attachment methods X or M securely fixed
10.1.5.1 10 times fastening and loosening conductor of largest cross-section N/A
- Kind of Wire USed........ooiiiiiiiii e : N/A
- cross-sectional area (Mm?) ......cooevveereereeneennen. : N/A
- applied torque value (NM) .......ccooeeienninnieneeen, : N/A
- terminals did not work loose N/A
- internal conductors not subjected to stress N/A
- creepage and clearances distances not reduced N/A

below values required in Cl. 20
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Terminals for fixed wiring and non-detachable cords N/A
10.1.6 using attachment methods X or M clamp conductors
between metal surfaces
Screwless terminals for current < 2 A with non- N/A
metallic surface
No undue damage to the conductor after tightening N/A
or loosening (tests of 10.1.5)
10.1.7 Terminals for fixed wiring and non-detachable cords using attachment method X: N/A
- no special preparation of conductor required N/A
10.1.7.1 - alternative means of connection applied N/A
In terminals for fixed wiring and non-detachable N/A
10.1.8 cords using attachment methods X or M conductor
remains secure while clamping
10.1.8.2 Terminals fitted with conductors: N/A
- cross-sectional area (MmM?2) .......occvevveieiieeieeeeene : N/A
- Flexible cord / Fixed Wiring.........cccccoveieeieeieeneene : N/A
10.1.8.3 Torque applied on screws (NmM) ......ccceeveeieeieenenns : N/A
Neither the conductor nor the wire of a stranded N/A
10.1.8.4 ;
conductor slipped out
10.1.9 Clamping reliability of the terminals N/A
101.9.1 Appropriate conductors fitted; torque applied on N/A
T screws (Nm): 2/3 of values in Table 20
10.1.9.2 Pull-out force applied for 1 min to the conductor: N/A
- adjacent to the terminal, or N/A
- Near the crimping or clamping device holding the N/A
conductor.
Conductor did not move appreciably after pull-out N/A
10.1.9.3
test
10.1.11 Location of terminals in reasonable proximity N/A
10.1.12 Test of escaped wire for terminals with attachment N/A
methods X or M
Free wire of stranded conductor makes no contact N/A
with accessible metal parts
Free wire of stranded conductor makes no contact N/A

with metal parts of Class Il controls separated from
accessible parts by supplementary insulation only

Free wire of a conductor connected to the earthing N/A
terminal makes no contact with live parts
Free wire of a conductor connected to live terminals N/A

not accessible and does not short-circuit an action
providing full or micro-disconnection

Contact pressure not transmitted via insulating N/A

10.1.13 material other than ceramic
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Sufficient resiliency in the appropriate metal parts to N/A
compensate for distortion of insulating material

10.1.14 Screws and threaded parts made of metal N/A
In pillar and mantle type terminals adequate length of N/A

10.1.15 )
the conductor can be introduced
In pillar and mantle type terminals conductor is N/A
beyond the edge of the screw

10.1.16 Flying Leads used in U.S.A. and Canada N/A

10.2 Terminals and terminations for internal conductors N/A

10.2.1 Connectable conductors N/A

10.2.2 Terminals suitable for their purpose N/A
In soldered terminals: soldering is not the only N/A

10.2.3 o . ”
means to maintain conductor in position
In soldered terminals: barriers provided to prevent N/A
reduction in creepage and clearance

10.2.4 Flat push-on connectors N/A

10.2.4.1 Dimension of tabs: N/A
- measured (MM X MM) .o : N/A
- compliance with Fig. 14, 15, 16 or IEC/EN 61210 N/A
- other dimensions allowed (mm x mm).................. : N/A
- Polarized acceptance of receptacles allowed. N/A
Tabs forming part of a control consist of material N/A

10.2.4.2 appropriate to the maximum temperatures allowed
(table 7)

10.2.4.3 Mechanical strength of tabs N/A

10.2.4.4 Space between tabs; applying appropriate receptacles on each tab: N/A
- no strain, no distortion to any of the tabs or N/A
adjacent parts
- no reduction of creepage distance or clearances N/A
below values of CI. 20

10.3 Terminals and terminations for integrated conductors N/A

11 CONSTRUCTION REQUIREMENTS P

11.1.1 Insulating materials
Wood, cotton, silk, ordinary paper etc. not used as P
insulation unless impregnated, or

11.1.2 Current carrying part other than threaded parts of terminals, if made of brass: N/A
- contain at least 50% copper if cast or from bar N/A
- contain at least 58% copper if from rolled sheet N/A

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 17 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
Non-detachable cords of Class | controls provided N/A

11.1.3.1 with a green/yellow conductor insulation and properly
connected

11132 Non-detachable cords: green/yellow conductor not N/A

T connected to other than earthing terminals

11.1.101 Parts containing liquid metal (IEC60730-2-9:08) N/A

Controls declared under 106 of table 7.2, parts N/A

containing Hg, Na or Ka, are constructed of metal
with tensile strength at least 4 x the circumferential or
other stress on the parts at the temperature 1.2 x
max. temperature of the sensing element

Tested by inspection of factory’s declaration and N/A
according to clause 18.102

11.1.102 Insulating material used in non-bimetallic SODs, as N/A
defined in this standard, comply with the
requirements of IEC 60216-1:2001 and are suitable
for the application

11.2 Protection against electric shock N/A
11.2.1 Double insulation: N/A
- basic insulation and supplementary insulation can N/A
be tested separately, or
- properties of both insulations are otherwise N/A
provided
Insulation regarded as reinforced insulation if N/A
11.2.1.1 )
requirements of 11.2.1 not met
11.2.2 Infringement of double or reinforced insulation in Class Il controls: N/A
- creepage distances and clearances not reduced N/A

below values of CI. 20 by wear

- creepage distances and clearances not reduced to N/A
less than 50% of values of Cl. 20 by parts becoming
loose (wires, screws, nuts, etc.)

11.2.3 Integrated conductors N/A
No reduction of creepage distances and clearances N/A
11.2.3.1 below values of Cl. 20: conductors rigid, fixed or
insulated
11232 Insulation, if any, cannot be damaged during N/A
B mounting or in normal use
11.2.4 Sheath of flexible cord used as supplementary insulation: N/A
- not subjected to undue mechanical or thermal N/A
stresses
- insulation properties comply with IEC 60227 or N/A
IEC 60245
1126 Protection against electric shock by use of SELV or N/A
T PELV See Annex T.
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Adequate measures are provided to prevent the N/A
11.2.7 interconnection of an integrated SELV circuit to an

external PELV circuit and vice versa

Supply from an external SELV source is only N/A
possible by a dedicated plug and socket system
which cannot be fitted or interconnected with other
connecting systems

11.3 Actuation and operation P
11.3.1 Full-disconnection: N/A
- contact separation in all poles not below values of N/A
Cl. 20 (exception: earth)
- any subsequent action does not cause reduction of N/A
contact separation below the minimum values
(Cl. 20)
For declared all-pole disconnection contact operation N/A

in each pole substantially together

11.3.2 Micro-disconnection

- one supply pole, at least, separated

- separated pole meets electric strength
requirements, CI. 13

- any subsequent action does not cause reduction of P

contact separation below value required by the

Electric Strength Test

Reset buttons are so located or protected that they P
11.3.3 .

are not to be accidentally reset

Parts for setting by the factory secured to prevent N/A
11.3.4 . =

accidental shifting

For contacts with d.c. rating > 0.1 A operated by N/A
11.3.5 actuation speed of approach and separation of

contacts are independent of speed of actuation.

Contacts for full- and micro-disconnection with d.c. P
11.3.6 rating < 0.1 A or a.c. rating, operated by actuation

can rest only in closed or open position
1137 Contacts which cannot (or are not intended to) be N/A

- operated on load nor arc under normal use

11.3.7.2 An arc not maintained by slowly opening the contacts N/A
11.3.8 In any rest position of the actuating member N/A

- contacts are open or closed as intended N/A

- no hazard can occur within the control N/A
11.3.9 In pull-cord actuated control the mechanism returns when pull-cord is released to N/A

- allow next movement in the cycle

- pull force vertically downwards (N): <45 N .......... : N/A

- pull force 45° to vertical (N): <70 N .....cceeeenee : N/A
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- function after release N/A
Second paragraph not applicable to Type 1.X or 2.X N/A
or Type1.Zor2.Z
11.4 Actions N/A
Combined action: Control remains operative after the N/A
11.4.1 : . . X
failure of any portion unique to the other actions
Type 2 action with provision for setting by the factory: N/A
11.4.2 clearly discernible if any subsequent interference
with the setting has been made
Type 2 action: manufacturing deviation and drift N/A
11.4.3 o . .
within the required limits.
11.4.3.101 | Thermal cut out: capacitors not connected across N/A
the contacts
Use of capacitors connected across contacts of a N/A
Type 2 control (in Canada and USA)
11.4.3.102 | Constructions requiring a soldering operation to reset N/A
thermal cut-outs are not permitted
11.4.4 Type 1A or 2A action: operation provides full- N/A
o disconnection.
1145 Type 1B or 2B action: operation provides micro- P
o disconnection.
1146 Type 1C or 2C action: operation provides micro- N/A
o interruption.
Type 1D or 2D action: disconnection cannot be N/A
11.4.7 . , .
prevented and reset not possible while faults persists
Type 1E or 2E action: disconnection or opening of N/A
11.4.8 contacts cannot be prevented/inhibited by reset
mechanism or against continuation of fault condition
11.4.9 Type 1F or 2F action: reset needs the aid of a tool N/A
Type 1G or 2G action: reset possible under N/A
11.4.10 . Y
electrically loaded conditions
11.4.11 Type 1H or 2H action: N/A
- contacts cannot be prevented from opening N/A
- may reset automatically to “closed” if reset means N/A
is held in reset position
- no automatic reset if reset means in normal N/A
position at any temperature above —35 °C
11.4.12 Type 1J or 2J action: N/A
- contacts cannot be prevented from opening N/A
- no automatic reset if reset means is held in reset N/A
position
- no automatic reset at any temperature above N/A
-35°C
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Type 1K or 2K action: declared disconnection N/A
11.4.13 provided in the case of break in sensing element or

in part between element and switch head

11.4.13.101 | Type 2.K action: event of break (sensing element N/A
and switch head): declared disconnection/
interruption provided before declared operating value
plus drift is exceeded

Breaking the sensing element test N/A
Control heated within 10K of operating temperature N/A
temperature [°C ...coeoreieeeeeee e :
Temperature increased 1K/min; rising degree N/A
[K/MIN] e :
Contacts open before declared operating N/A

temperature plus drift is exceeded; temperature [°C]

11.4.13.102 | Also achieved by compliance a), b) or ¢) N/A

a) two sensing elements operating independently N/A
actuating one switch head:

b1) bi-metallic sensing elements: with exposed N/A
elements attached with at least double spot welding
of the bimetal at both of its end:

b2) bi-metallic sensing elements: so located/ N/A
installed in a control of such construction that the
bimetal is not likely to be physically damaged during
installation and use

c) if loss of fluid fill causes the contacts to remain N/A
closed: test with impact tool, fig. 11.4.13.102,
dropped once, height 0.6m, tapered end, capillary on
concrete surface

No damage to the bulb or capillary permitting escape N/A
of fill when subjected to impact of Fig. 11.4.14.102
from height of 0.6 m.

11.4.14 Type 1L or 2L action: function independent of N/A
o electrical supply or auxiliary energy source
Type 1M or 2M action: operation provided after N/A
11.4.15 :
declared ageing procedure
11.4.101 Type 2.N action: event of leak (sensing element or N/A

part between sensing element and switch head):
declared disconnection or interruption provided
before declared operating value plus drift is

exceeded

Operating value (conditions acc. to part 1, clause N/A
15); measured [°C] ...ooevrierieieeereeee e :

If means for setting: set to highest value N/A
A hole is produced in the sensing element N/A
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Measurement of operating value repeated; N/A
MEASUred [°Cl.....ccveiieeeie e :
No positive drift above declared value; declared N/A
value [°C]; measured [K] ......ccooerererirnenieneeeeeene :
Test replaced by theoretical computation of the N/A
physical mode of operation
Canada and USA type 2.N tested according to N/A
11.4.13.102 ¢)

11.4.102 type 2.P action: operates in its intended manner after N/A

thermal cycling test according to clause 17.101

11.4.103 bi-metallic single operation device doesn’t reset N/A
above the declared reset value (requirement 103 of
table 7.2), test according to clause 17.15

11.4.104 Type 1.X or 2.X action so designed that turn action N/A
can only be accomplished after the completion of a
push or pull action. Rotation only required to return
the actuation member of the control to the off or rest
position, test according to clause 18.101

11.4.105 Type 1.Z or 2.Z action so designed that turn action N/A
can only be accomplished after the completion of a
pull or push action, test according to clause 18.101:

11.4.106 A voltage maintained thermal cut-out is so designed N/A
that it does not reset above the reset value declared
in table 7.2, item 111; value

11.4.107 Type 1.AM or 2.AM action is so designed that it N/A
operates in its intended manner after the declared
agricultural environmental exposures.

Tests according to Annex DD.

11.5 Openings in enclosures (drain holes) N/A
- minimum area (mmz): .......................................... c N/A
- maximum area (mmz): ......................................... : N/A
- minimum dimension (mmz): ................................. : N/A
11.6 Mounting of controls P
Control mounted according to factory’s declaration: P
11.6.1 does not adversely affect compliance with this
standard
1162 Control mounted as declared, if movement or removal could adversely affect P

compliance with this standard:

- cannot rotate or be displaced

- cannot be removed without the aid of a tool

- when removal (even partial) is necessary for use,
requirements of clauses 8, 13, and 20 are satisfied
before and after removal

Controls, other than with rotary actuation, fixed by a nut and single bushing: P
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- tightening of the nut requires a tool

- parts have adequate mechanical strength

Screwless fixing of an incorporated control: a tool is
required before the control can be removed from the
equipment

11.6.3 Mounting of independently mounted controls

Independently mounted controls (other than for panel

11.6.3.1 o
mounting):

- fit a standard box as declared, or P

- supplied with a conduit box (if special), or P

- suitable for surface (plane) mounting N/A

11.6.3.2 If special conduit box is required:

- box delivered with the control

- box provided with entries for conduits specified in
IEC 60423

Controls for surface mounting for buried installation P
11.6.3.3 (concealed wiring) provided with suitable holes on
the backside.

Controls for surface mounting for exposed wiring N/A

11.6.3.4 provided with entries, knock-outs or glands.

Terminals (for external conductors) of controls or N/A
11.6.3.5 sub-bases accessible and usable when control is
fixed and cover or the control is removed

In controls for mounting on an outlet box, wiring N/A
terminals, live parts and sharp edged metal parts
located or protected to prevent from being forced
against wiring

11.6.3.6

Back wiring terminals: recessed or protected to P

11.6.3.7 prevent contact with wiring installed in the box

11.6.3.101 | For agricultural thermostats declared in Table 7.2, N/A
item 117, the mounting method is such that the
integrity of the protection by the enclosure is not
compromised.

11.7 Attachment of cords N/A

In-line and free-standing controls, flexible cords N/A

11.7.1.1 withstand flexing during normal use

Cords with attachment method X: cord-guard N/A
(if provided) not integral with flexible cord.

11.71.2 Flexing Test for flexible cords N/A

11.7.2 Cord anchorages N/A

Controls, other than integrated or incorporated, N/A
11.7.2.1 intended to be connected by non-detachable cords
provided with cord anchorage so designed that:
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- conductor relieved from strain N/A
- conductor relieved from twisting N/A
- conductors covering protected from abrasion N/A

11.7.2.2 Cord anchorages of Class Il controls: N/A
- made of insulating material N/A
- insulated from accessible metal parts by N/A
supplementary insulation

11.7.2.3 Cord anchorages of controls other than Class Il: N/A
- made of insulating material, or N/A
- provided with insulating lining, if an insulation fault N/A
on the cord could make accessible metal parts live
- provided with lining fixed to the cord anchorage N/A
(exception: bushing which forms part of a cord
guard)

11.7.2.4 Cord anchorage design: N/A
- cord cannot touch clamping screws of anchorage, if N/A
screws are accessible metal parts
- cord not clamped by metal screws bearing directly N/A
on the cord
- attachment method X or M: at least one part N/A
securely fixed to the control
- attachment method X or M: replacement of cord N/A
does not require a special purpose tool
- attachment method X: suitable for the different N/A
connectable cords
- attachment method X: design and location make N/A
replacement of the cord easily possible

11725 For other than attachment method Z: cord N/A

T anchorage not made by make-shift methods.

11.7.2.6 Attachment method X: in-line cord controls: N/A
- glands not used as cord anchorage, unless N/A
- provision exists for clamping all types of cords N/A

11.7.2.7 Screws to be operated when replacing the cord: N/A
- not fixing other components, or N/A
- control is inoperable or manifestly incomplete if N/A
components are omitted or incorrectly mounted, or
- component cannot be removed without the aid of a N/A
tool

11.7.2.9 Push test for control fitted with flexible cord(s) N/A
Screws of cord anchorage tightened 2/3 torque of cl. N/A
T A(NM) e :
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11.7.2.10 Push causes no damage N/A

11.7.2.11 Pull test for control fitted with flexible cord(s) N/A
Free-standing control, weight (KQ) .......ccccvveeneennen. : N/A
In-line cord controls (all others) .......cccceveeveeieenenne : | Force:: pulls: N/A
no displacement allowed N/A

11.7.2.12 Torque Test on cable, torque (NM) .....ccooeveiieenienne : N/A

11.7.2.13 Attachment method X N/A
- test with lightest cord: smallest cross-section used N/A
in 10.1.4: diameter (MmM) ...ccccovviiiiniiee e :
- test with next heavier type with largest cross- N/A
section: diameter (Mm) .......ccooeeieeiieieeeee e :

11.7.2.14 Test results N/A
- cord not damaged N/A
- measured longitudinal displacement (< 2 mm ) of N/A
(oto] o [ (21110 SR :
- conductors have not moved in the terminals over a N/A
distance > 1 mm
- no appreciable strain at the connection N/A
- creepage distances and clearances not reduced N/A
below values of Cl. 20

11.8 Size of non-detachable cords N/A

11.8.1 - rubber sheathed, not lighter than 60245; type....... : N/A
- PVC sheathed, not lighter than 60227; type ......... : N/A
Exception: if specified in equipment standard or for N/A
connection to external SELV devices........cccceiuennns :

11.8.2 Size of conductors in non-detachable cords: N/A
- nominal current (A) ...o.coooe e ; N/A
- required cross-sectional area (mm2)..................... : N/A
- measured cross-sectional area (mm?2).................. : N/A

11.8.3 Space inside the control for flexible cords: N/A
- connecting cords of largest cross-section (10.1.4) N/A
(01005 PP PP :
- adequgte space for easy introduction and N/A
connection
- possibility to check the correct connection N/A
- cover can be fitted without risk of damage to the N/A
conductors

11.9 Inlet openings N/A

11.9.1 Inlet openings for flexible external cords: N/A
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- designed to prevent damage of the covering of the N/A
cord when introducing connectors
- provided with inlet bushing N/A
Conduit entries and knock-outs of independently N/A
mounted controls designed and located that

11.9.1.1 introduction does not affect protection against
electric shock or reduces distances and clearances
(Cl. 20)

1192 Inlet openings without inlet bushing made of N/A

e insulating material

11.9.3 Inlet bushing: N/A
- made of insulating material N/A
- shaped to prevent damage to the cord N/A
- reliably fixed N/A
- not removable without the aid of a tool N/A
- not integrated with the cord in case of N/A
attachment method X

11.9.4 Inlet bushing not made of rubber N/A
Exception: For attachment methods M, Y or Z, for N/A
Class 0, 0l or | controls, bushing integral with sheath
of a cord of rubber
Enclosures of independently mounted controls (for N/A

11.95 permanent connection to fixed wiring) provided with

e cable/conduit entries, knock-outs or glands allowing
correct connection of the appropriate cable or cord
11.10 Equipment inlets and socket-outlets N/A
11101 Engagement with connecting devices of other N/A
T systems not possible
Engagement causes no danger or damage N/A

11.10.2 In-line cord controls with inlet or socket-outlets: N/A
- unintended overloading of control cannot occur, N/A
rating of the control accordingly
- protected against overload, protection means ..... : N/A
Controls with pins to be introduced into fixed socket- N/A

11.10.3 outlets comply with requirements of the socket-outlet
system
If in-line cord controls provided with a plug and a N/A
socket outlet, where the plug can be connected to a
socket outlet rated for a higher load current than the
control, the control is provided with an incorporated
fuse or a protective device to limit the current to the
control’s rating
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Result — Remark

Verdict

The plug and socket outlet part of the control
complies with the appropriate standard for the plug
and socket system

N/A

11.11

Requirements during mounting, maintenance and servicing

11.11.1

Covers and their fixing

11.11.1.1

Removal of covers does not affect setting of the
controls other than integrated

11.11.1.2

Covers

- cannot be displaced or replaced incorrectly

- fixing of covers to be removed for mounting etc.,
does not serve to fix any parts other than actuating
members or gaskets

11.11.1.3

Covers of enclosures giving access to fuses or any
overload protective devices (Canada and U.S.)

N/A

11.11.14

Glass covering an opening (Canada and U.S.)

N/A

11.11.1.5

Non-detachable parts which provide protection against electric shock or contact with

moving parts

- fixed in a reliable manner

- withstand mechanical stress

-snap-in devices have a locked position

N/A

11.11.1.51

- parts likely to be removed for installation or during
servicing disassembled and assembled ten times

11.11.1.53

- control subjected to 50 N push force test ............. :

- PUILFOrCE (N) e :

50N

- finger nail pull force (N) ......cooeveeiiiiieeeeee :

10N

- if cover subjected to twisting force, torque applied:

N/A

11.11.1.5.4

After push / pull test, parts remain locked in position
and not detached

11.11.1.6

Cover removable with one hand, not released when
subjected to squeezing and pull force

11.11.2

Fixing screws of covers which need to be removed
for mounting etc., captive

11.11.3

Actuating member

11.11.3.1

Control not damaged by mounting or removal of
actuating member

11.11.3.2

For Type 2 action with max/min. setting limited by
means of the actuating member, the actuating
member not removable without use of a tool

N/A

11.11.3.3

Actuating member cannot be fixed in an incorrect
position for Type 1 action (actuating member
providing OFF position) or Type 2 action (actuating
member indicating condition of the control)
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11114 Parts forming supplementary or reinforced insulation and which might be omitted P
T during re-assembly:
- fixed and cannot be removed without being P
damaged, or
- if omitted, control is inoperable or manifestly P
incomplete
11115 Sleeving as supplementary insulation on integrated N/A
T conductors: retained in position by a positive means
11.11.6 Pull-cords: N/A
- insulated from live parts N/A
- fitting and replacement possible without live parts N/A
becoming accessible
11.11.7 Insulating linings, barriers etc.: N/A
- adequate mechanical strength N/A
- secured in a reliable manner N/A
11.12 Controls using software..........ccocvvreeierenenenieenens : N/A
11.13 Protective controls and components of protective control system N/A
11131 - protective controls designed and constructed to be N/A
o reliable and suitable for their intended duty
- protective controls are independent of other N/A
functions
- protective controls comply with appropriate design N/A
principles in order to obtain suitable and reliable
protection
Operating controls are not used as protective N/A
controls
The pressure of the limiting devices does not N/A
11.13.2 permanently exceed the maximum allowable
pressure of the controlled application
A short duration pressure surge of the limiting N/A
devices does not exceed 10% of the pressure surge
The temperature monitoring devices have an N/A
11.13.3 adequate response time on safety grounds,
consistent with measurement function
11.101 If time factor declared: checked by one of the N/A
methods in Annex BB
In Germany: for controls intended to control boiling N/A
water or flue gas temperature in heat generating
systems, values is Table BB.1 not exceeded
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12 MOISTURE AND DUST RESISTANCE P
12.1 Protection against ingress of water and dust P
1211 Protection against ingress of water and dust P30 N/A
o IP Classification of the product............cccceverernnne. :
1212 Electric Strength Test, 13.2 after tests according to N/A
o IEC 60529
Entered water does not impair compliance with this N/A
standard
No reduction of creepage distances and clearances N/A
below values of CI. 20
1216 Sealing means aged in heating cabinet at temperature (°C): (70 + 2) °C for duration N/A
o (h): 10 days (240 h)
Parts then left at room temperature, duration N/A
(h): > 1G] . :
12.2 Protection against humid conditions
1226 Detachable parts: removed and tested with main
o part, if necessary
12.2.7 2 days (48 h) Humidity Test for IPx0 controls P
7 days (168 h) Humidity Test for other controls N/A
12.2.8 Relative humidity (%): 91-95% ....ccceoovvievenereeene : |98 %RH
Temperature (°C): (20-30£1) °C ..coevveviveiieeienns : |25°C
Tests executed immediately after the humidity treatment (after the reassembly of
12.2.9
detached parts)
- in-line, free-standing and independently mounted P
controls according to Insulation Resistance (13.1)
- Electric Strength (Clause 13.2) P
- integrated and incorporated controls according to N/A
Electric Strength (Clause 13.2)
12.3 Leakage current test for in-line cord and free -standing controls N/A
12.3.1 Supply voltage; 1.06 Vr (V) .ooeeveieieeiieereeeee : N/A
Max. rated current (A).......coceeveereeneeneeneeeeseenn : N/A
Max. declared ambient temperature, °C.................. : N/A
Leakage current measured between live and N/A
12.3.2 .
accessible parts
12.3.3 Measuring circuits used: figure number.................. : N/A
During measurement all control circuits closed N/A
1234 except controls tested to Figs. 26, 29 and 30
- checked with switch S1 in the open and closed
position
12.3.5 Impedance of measuring Circuits (€2) ......c.cceeveeruenne : N/A
Time conStant (IS) .. ccoveerreerreerreerieere e : N/A
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12.3.6 Error and accuracy of measuring circuit <5% ........ : N/A
12.3.7 Max. leakage current N/A
12.101 Refrigeration controls N/A
12.101.1 Tests according to 12.101.2 up to 12.101.6: N/A
12.101.2 Controls using potting compound, softening test N/A
Two samples stored 16h at max. operating N/A
temperature plus 15°C in climatic cabinet
Potting material not unduly soften distort, crack or N/A
deteriorate
12.101.3 Heating-freezing cycle test N/A
The two samples of 12.101.2 plus one untested N/A
sample placed in water 90°C5°C, 2h; temperature
[°C]...... N . :
Then transferred to water below 5°C, and afterwards N/A

stored for 2h in a climatic cabinet at
-35°C; temperature of the water [°C]; temperature of
the climatic cabinet [°CJ.......ccoceveennnieeeeeeen

10 cycles executed: N/A
In Canada and USA: defrost controls cycles one time N/A

12.101.4 Consecutive heating-freezing cycles N/A
Two cycles in one working day N/A
Ten cycles in five working days N/A
Storage of the samples between the cycles, over the N/A
night in water at room temperature

12.101.5 After the last freezing period N/A
Samples thawed in water at room temperature N/A
Insulation resistance was measured N/A
Current carrying parts — grounded parts; required; N/A
MEASUIEA ...ttt e
Current carrying parts — surface of potting material N/A
and/ or insulation material; required; measured .....:

12.101.6 Samples still moist N/A
Electric strength test (2 x Vr + 1000V) N/A
Current carrying parts — grounded parts; required; N/A
measured
Current carrying parts — surface of potting material N/A

and/ or insulation material; required; measured

-no flashover or breakdown occurs N/A
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13 ELECTRIC STRENGTH AND INSULATION RESISTANCE
Insulation resistance of in-line cord, free-standing
13.1 .
and independently mounted controls
Reinforced or supplementary insulation measured to P
13.1.2 . X
non-metal parts covered with metal foil
13.1.3 Test voltage applied (V dC).....cceververieeieiieeiieeies : | 500V
13.1.4 Insulation resistance measured
- basic insulation > 2 MO ... : 500 MQ
- supplementary insulation >5 MQ...........cccceeeennee : N/A
- reinforced insulation > 7 MQ ... : N/A
13.2 Electric Strength Test
13.2.2 Insulating surfaces covered with metal foil 500V
13.2.3 50 or 60 Hz test voltage applied for 1 min............... : | 1min
for USA and Canada: independently mounted room N/A
thermostats for direct control of an electric space-
heating equipment with resistance load
13.3 Leakage current of in-line cord and free-standing controls after the tests of 13.1 or N/A
' 13.2
Test voltage (V) «oveeveeereeieiieeeeeeee e : N/A
13.3.3 Leakage current measured N/A
14 HEATING P
1412 Temperatures recorded during Heating Test did not P
o exceed the values in Table 13
Terminals fitted with external conductors of the P
14.2 ! ; . ]
intermediate cross-sectional area (mm?) ................ :
Attachment method M, Y or Z: cords as declared or N/A
14.2.1
supplied (MM?2) ... :
Terminals for flexible and fixed conductors: P
14.2.2 : X ]
appropriate flexible cord (MmM?) ........ccccooeveiieiiennne :
Terminals not for external conductors: conductors of N/A
14.2.3 minimum cross-sectional area or as declared in 7. 2
(MIM2) e e e e s :
143 In-line cord controls tested on a dull, black painted N/A
' plywood
14.3.1 Independently mounted controls tested as in normal P
e use
14.4 Electrical conditions:
- voltage (V): most unfavourable value between 0. 94 1.1 Ug
and 1.06 times UR ... :
- voltage (V) if circuit not voltage sensitive: min. 10% N/A
o) 1118 SR :
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- current (A): most unfavourable value between 0. 94 11105 P
and 1.06times | R ..o, * | (Required by EN standard)

For circuits and contacts other than for external N/A

14.4.1 loads, load(s) as specified by the factory: voltage (V);

CUITENT (A) 1ot e :
1442 Actuating members placed in most unfavourable P
o position
14.43 Contacts initially closed at rated current and rated P
o voltage
14.4.3.1 Temperature sensing controls:

- temperature of sensing element is raised or
lowered (5 + 1)°C from operating temperature such
that contacts are then in closed position

- operating temperature (°C) .....ccccoeoeeiernnenieeiene : | T45 P
- temperature for heating test (°C) .....cccoovercerinenne : P
If the whole control is declared as the sensing N/A

element: heating test conducted under conditions of
14.4.3.1 and 14.5.1

If all contacts are open under 14.4.3.1 conditions N/A
parts are considered to have reached the higher of
Tmax Or temperature determined under 14.5.1 (°C).:

14.4.3.1 For a voltage maintained thermal cut-out, the heating test of 14.4.3.1 completed N/A

After heating, the temperature of the sensing N/A
element was raised until the contacts open

At this time, the ambient temperature surrounding N/A
the sensing element was reduced to Tmax.1 in
time, t1, at a uniform rate

The test of 14.5.1 was then completed N/A

For controls other than temperature sensing, sensing N/A
14.4.3.2 element maintained as near to the point of opening
as practical

The most arduous operating sequence or segment N/A

14.4.34 selected for other automatic controls

Temperature of the switch head between T, and N/A
14.5.1 (Trmaxt+ 5)°C, or Tax and 1.05 times Tax (wh|chever
IS greater) (°C) .ot :

Mounting surface of the switch head maintained N/A
between Ts max and (Ts max+ 5)°C, or between Tsax
and 1.05 times Ts ax (Whichever is greater) (°C)...:

In-line cord controls, independently mounted controls P
and parts of these controls accessible when control
14.5.2 is mounted, tested at room temperature between 15°
and 30° C (measured temperature corrected to a
25°C reference value); measured temperature (°C):
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14.7 Maximum permitted temperatures :
Appliance inlets and plug-in devices:
- for very hot conditions: 155 °C N/A
- for hot conditions: 120 °C N/A
- for cold conditions: 65 °C N/A
Windings and core lamination in contact therewith, if winding insulation is
- of class A material: 100 (90) °C N/A
- of class E material: 115 (105) °C N/A
- of class B material: 120 (110) °C N/A
- of class F material: 140 °C N/A
- of class H material: 165 °C N/A
Terminals and terminations for external conductors: N/A
85°C
Other terminals and terminations: 85 °C N/A
Rubber or polyvinyl chloride insulation of conductors:
- if flexing occurs or is likely to occur: 60 °C N/A
- if no flexing occurs or is likely to occur: 75 °C N/A
- with temperature marking or temperature rating: N/A
temperature marked
Cor% sheath used as supplementary insulation: N/A
60 °

Rubber other than synthetic when used for gaskets or other parts, the deterioration
of which could impair compliance with this standard

- when used as supplementary insulation or as N/A
reinforced insulation: 65 °C

- in other cases: 75 °C N/A
Materials used as insulation other than for wires:

- impregnated or varnished textile, paper or press N/A
board: 95 °C

- laminates bonded with melamine formaldehyde, N/A
phenol-formaldehyde or phenol-furfural resins:

110 (200) °C

- laminates bonded with urea-formaldehyde resins: N/A
90 (175) °C

- mouldings of phenol-formaldehyde, with cellulose N/A
fillers: 110 (200) °C

- mouldings of phenol-formaldehyde, with mineral N/A
fillers: 125 (225) °C

- mouldings of melamine-formaldehyde: N/A
100 (175) °C

- mouldings of urea-formaldehyde: 90 (175) °C N/A
- mouldings of polyester with glass fibre N/A
reinforcement: 135 °C
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- mouldings of pure mica and tightly sintered ceramic N/A
material when such products are used as
supplementary or reinforced insulation: 425 °C

- mouldings of other thermosetting materials and all | See clause 21 N/A
thermo-plastic material

All accessible surfaces except those of actuating 48.5°C P
members, handles, knobs, grips and the like: 85 °C

Accessible surfaces of handles, knobs, grips and the like used for carrying and
transporting the control:

- of metal: 55 °C N/A
- of porcelain or vitreous material: 65 °C N/A
- of moulded material, rubber or wood: 75 °C N/A

Accessible surfaces of actuating members, or of other handles, grips or the like
which are held for short periods only:

- of metal: 60 °C N/A
- of porcelain or vitreous material: 70 °C N/A
- of moulded material, rubber or wood: 85 °C 47.6°C P
Wood in general: 90 °C N/A
Supported painted plywood surface: 85 °C N/A
Current-carrying parts made of copper or brass: N/A
230 °C
Current-carrying parts made of steel: 400 °C N/A
Other current-carrying parts N/A
14.101 Controls classified under 6.7.101 to 6.7.103 inclusive (cooking appliance, self- N/A
cleaning, food handling)
14.101.1 Test of 17.16.101 may be conducted after the N/A

conditioning of 14.102 and 14.102.1, if temperature
of insulating parts exceeds the permitted (this is a
mean to comply with note 12):

14.102 An untested sample is conditioned for 1000h in an oven N/A
temperature; required [°C]; measured [°C]............. : N/A
control was not energized N/A
14.102.1 If the elevated temperature was localized, such or N/A

near a terminal, the 1000h conditioning is conducted
between T .« and T,.+5% for normal conditions

- Contacts closed, non-cycling N/A
- Bi-metallic heaters energized with the N/A
corresponding current
15 MANUFACTURING DEVIATION AND DRIFT N/A
Adequate consistency of declared operating value N/A
15.1 etc. required for parts of controls providing Type 2
actions
15.1 Deviation and drift acc. to annex AA unless N/A

otherwise declared by factory :
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15.2 Measurement of deviation and drift N/A

15.4 Addition: factories deviation and drift may be N/A
expressed separately as tolerance value to the
declared operating value

15.5.3.101 | Setting by the user set at the maximum operatlng N/A
temperature; temperature [°C] .......ccccevervnirieennenn :
Otherwise declared; temperature [°C]........cccceeueene : N/A

15.5.3.102 | Portion of control (bi-metallic or similar) exposed to a N/A
controlled ambient temperature
Placed in a circulating oven (to determine the N/A
operating value)

15.5.3.103 | Bi-metallic and similar type of controls N/A
Temperature determined by a 0.25mm thermo- N/A
couple on an identical control not electrically
connected, adjacent to the control under test

15.5.3.104 | Fluid expansion control N/A
0.25mm (max) thermocouple attached to the N/A
sensing portion

15.5.3.105 | Fluid expansion or contraction type controls N/A
Sensing part (intended use ore as declared) placed N/A
in a circulating air oven or in a liquid bath

15.5.3.106 | Temperature of the oven rapidly increased or N/A
decreased to 10K below/ above expected operatlon
temperature; temperature [°C] ....cccceveevieieenennnen. :
Condition of equilibrium achieved N/A
Rate of temperature change reduced to max. N/A
0.5K/min or as declared; degree of change [K/min]:

15.5.3.107 | Operation sensed by a suitable device: N/A
Current max. 0.05A; current [A] ....cooeeeeveneneniennnn —
Voltage; voltage [V]....cooeerierienieiieiesieseeee e : —

15.5.3.108 | Operating values recorded, see attached sheet; N/A
SNEEL NO. .o :

15.5.3.109 | Single operation devices, satisfactory disconnection: N/A
Voltage, table 13.2 applies; voltage [V] .....cccceeveeene : N/A

15.5.4 & 5 | Not applicable N/A

15.5.6 Addition: alternatively: manufacturing deviation N/A
according to Annex AA:

16 ENVIRONMENTAL STRESS P
Not applicable to bimetallic single-operation devices N/A
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16.1 Control can withstand the level of stress likely to P
' occur in transportation and storage

16.2 Environmental stress of temperature

Entire control (not energized) maintained for 24h at a
temperature of (-10 £ 2) °C or as declared............ :

Entire control (not energized) maintained for 4h at a P
temperature of (60 + 5) °C or as declared. .............. :

Control capable of being actuated at room P
temperature to provide disconnection as declared
(without dismantling)

17. ENDURANCE N/A

( Not applicable to type 1 electronic thermostat, as the approved relay has been
tested with resistive and inductive load type)

17.2 Electrical conditions for the tests N/A
Type of circuit N/A
Rated voltage (V) ; test voltage (V) ...cccovevvveneenen. : N/A
Rated current (A) ; test current (A) .oocovveeveeneennen. : N/A
Rated frequency (Hz) ......ccoooiiiiinieeeeee, : N/A

17.3 Thermal conditions for the tests N/A
Accessible parts: tested at room temperature (°C) : N/A
Mounting surface temperature: TS pax (°C) ...eeueuneee : N/A
Remainder of switch head, temperature: T,,5(°C) .: N/A
If Tmin is less than 0°C; switch head maintained at N/A
Vi (BC) cnccooadl TSSO ... ST :

17.3.1 Whole control declared as sensing element and Tin N/A

less than 0°C, tests of 17.8 conducted at T, and
5% of cycles declared in Table 7.2, ltem 27

Operating Temperature, (°C) ....cccceeveevererererinennens : —

Number of CYClES......cccvviiecee e : —

17.4 Manual and mechanical conditions for the tests N/A
17.4.2 Slow speed test N/A
Accelerated speed test N/A
17.4.4 Controls with limited movement of the actuating member N/A
Dwell period at each reversal of direction (s).......... : N/A
Applied torque ( rotary controls ) (NmM).......cccceeeenee. : N/A
Applied force ( non-rotary controls ) (N)........cc....... : N/A
Controls with rotary actuation, movement not limited in either direction: N/A
- 3/4 of cycles clockwise (number of cycles)........... : N/A
- 1/4 of cycles anti-clockwise (number of cycles)....: N/A
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Controls with rotary actuation, designed for actuation N/A
in one direction only tested in designed direction

17.4.5 Additional lubrication not applied during tests N/A

17.5 Dielectric Strength Test P

17.6 Ageing test for controls of 1M or 2M action N/A
- sensing element maintained at activating quantity N/A
as determined in 14
- other parts maintained as specified in 17.3 N/A
- electrically loaded as specified in 17.2 for breaking N/A
conditions
- VORAGE (V) e e N/A
e 1 =10 A N : N/A
- duration (N): e : N/A

17.7 Over-voltage test of automatic action at accelerated rate N/A

17.7.1 Electrical conditions: specified in 17.2 N/A

17.7.2 Thermal conditions: specified in 17.3 N/A

17.7.3 Method and rate of operation N/A
Control Type 1 action N/A
Method of operation..........c.cocevereneneriesereeeeene : N/A
Rate of operation ...........cccvvieieienennieeeeee : N/A
Control Type 2 action: N/A
Method of operation..........c.ccoeeeereneneeseseneeeeens : N/A
Rate of operation ..........cccvverienenineeieeeeeee : N/A
Type 2 controls are tested at the most unfavourable N/A
operating value declared in Table 1, Item 48
Type 2 sensing action: overshoot at each operation N/A

17.7.4 .
between values stated in 7.2

1776 Number of automatic cycles: the smaller of 1/10 of N/A

o number declared in 7.2, or 200; (number of cycles)..:
Actuating members placed in the most unfavourable N/A

17.7.7 » :
position during test

17.8 Test of automatic action at accelerated rate N/A
Temperature required in 17.3 applied for the last N/A
50% of each test

17.8.1 Electrical conditions: specified in 17.2 N/A

17.8.2 Thermal conditions: specified in 17.3 N/A

17.8.3 Method and rate of operation: specified in 17.7.3 N/A

17.8.4 Number of automatic cycles: N/A
- number declared in 7.2 ..o : N/A
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-number of cycles iIN 17.8 ..o : N/A
For slow-make, slow-break automatic actions, N/A

17.8.4.1 number of automatic cycles: (75% of cycles in
Clause 17.8.4) ..o :

17.8.4.101 |Independently mounted and in-line cord controls, N/A

number of automatic cycles as indicated in CC.1
(For Canada, USA see CC.2); number of cycles:

Higher number declared; number ...........cccccoeeenee : —

Test voltage (VR)(V) .eeoeereeieeiieeeeeeeeee e : —

Test current making (A, COS®, MS).....cceecvereereereenne : —

Test current breaking(A, COS®, MS) ....ccceereereereenns s —

Number of CYCIES (NO) ....veriieeieiie e g —

17.9 Test of automatic action at slow rate N/A
17.9.1 Number of automatic cycles: 25% remainder (17.8.4) N/A
17.9.2 Electrical conditions: specified in 17.2 N/A
Thermal conditions: specified in 17.3 N/A
17.9.3 Method of operation and monitoring N/A
- imposing change of value of activating quantity on N/A

sensing element (rate of change of activating
quantity as declared in 7.2)

- by the prime mover N/A
Sensing controls: overshoot between values of 7.2 N/A
Controls of which only the make or break is slow N/A
17.9.4 automatic action: rest of actions accelerated by
agreement between testing authority and factory
17.10 Overvoltage (overload) test of manual action at N/A
' accelerated speed
17.10.1 Electrical conditions: specified in 17.2 N/A
17.10.2 Thermal conditions: specified in 17.3 N/A
Method of operation: specified in 17.4 for N/A
17.10.3
accelerated speed
Number of cycles: the smaller of 1/10 of number N/A
declared or 100 (S€€ 7.2) ....cceeveeieeiieeeeeeeee e :
Sensing elements maintained at suitable values of N/A
activating quantity or prime movers positioned that
actuation causes operation
17.11 Test of manual action at slow speed N/A
17.11.1 Electrical conditions: specified in 17.2 N/A
17.11.2 Thermal conditions: specified in 17.3 N/A
17.11.3 Method of operation: specified in 17.4 for slow speed N/A
This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 38 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
Number of cycles: 1/10 of declared number or 100 N/A
17.11.4
(SEE 7.2) e e :
Actuating causes operation N/A
17.12 Test of manual action at high speed (applied only to actions which have more than N/A
' one pole and where polarity reversal occurs during the action)
- NUMDEr Of POIES....cccveiiiiiee e : N/A
- polarity reversal occurs during action N/A
17.12.1 Electrical conditions: specified in 17.2 N/A
17.12.2 Thermal conditions: specified in 17.3 N/A
17.12.3 Method of operation: specified in 17.4 for high speed N/A
17.12.4 Number of cycles: 100..........cooevreeniiniiieeeeeees : N/A
Sensing elements maintained at suitable value of N/A
activating quantity
Prime movers so positioned to ensure actuating N/A
causes appropriate operation
1713 Test of manual action at accelerated speed N/A
17.13.1 Electrical conditions: specified in 17.2 N/A
17.13.2 Thermal conditions: specified in 17.3 N/A
Method of operation: specified in 17.4 for N/A
17.13.3
accelerated speed
Number of cycles: number declared in 7.2, item 26 N/A
17.13.4 less number made during tests of 17.10, 17.11 and
17.12; total NUMbBET ..o :
17.14 Evaluation of compliance N/A
Actions function in the intended and declared manner: N/A
- automatically N/A
- manually N/A
The following requirements are still met: N/A
- Cl. 14, heating: terminals for external conductors N/A
MEASUIEd (°C) .eeieiieeieiesie e :
- Cl. 14, heating: other terminals: measured (°C) ...: N/A
- Cl. 14, heating: current-carrying parts: measured N/A
(PC) ettt e :
- Cl. 14, heating: supporting surfaces: measured (°C) N/A
- Cl. 8, protection against electric shock N/A
- 17.5, electric strength (without previous humidity N/A

treatment, test voltage 75% of values 13.2)

- Cl. 20, distances and clearances N/A
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- for tests 17.5 and 20, if special samples were N/A
submitted for Cl. 13: tested at appropriate condition
to ensure contacts are open
- requirements of Cl. 15 for type 2 actions still met N/A
- manual actions: declared circuit disconnection can N/A
be obtained
No evidence that any transient fault has occurred between live parts and: N/A
- earthed metal parts N/A
- accessible metal parts N/A
- actuating members N/A

17.15 Single operation devices N/A

17.15.1 Bi-metallic single operation devices subjected to N/A

additional tests

171511 6 samples (after appropriate test clause 15): N/A
maintained 7h at —35°C or 0°C (as declared in table
7.2, requirement 103)

No reset, test acc. to 15.5.3.109 N/A
17.15.1.2 6 untested Bi-metallic SOD's conditioned 720h at the lower temp. of either: N/A
90 % of the declared operating value +1 K, or N/A
(7 £ 1) K below the declared operating value. N/A
17.15.1.2.1 | Devices do not operate (detected acc. 15.5.3.107): N/A
17.15.1.2.2 | The appropriate tests of cl. 15 repeated on the six N/A
samples subjected to conditioning of 17.15.1.2, and
The temperature measured is within the declared N/A
deviation limits (results see attached sheet no.)..... :
17.151.3 For bi-metallic SOD's N/A
- with a declared reset temperature of -35 °C N/A
6 untested samples subjected to an over-voltage test N/A

for one cycle under the electrical conditions of table
17.2-1 or table 17.2-2, as appropriate

Overload test in Canada, China, and the USA N/A

17.15.1.3.1 | For bi-metallic SOD's with a declared reset N/A
temperature of 0 °C

1 sample subjected to an over-voltage test of 50 N/A
cycles under the electrical conditions of table 17.2-1
or table 17.2-2, as appropriate; voltage [V]; current

[A]; cos B, number of executed cycles ..................... :

overload test in Canada, China, and the USA ; N/A
voltage [V]; current [A]; cos ¢, number of executed
CYCIBS e :

17.15.2 Non-bimetallic SODs N/A
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17.15.2.1 Automatic temperature sensing functions other than N/A
the non-bitallic portion of the control comply with
7.16.101, 17.16.103 and 17.16.104, respectively

17.15.2.2 Six samples conditions to either 750 h or the N/A
specified number of cycles divided by 4................... :
Temperature declared in Table 7.2, °C.................... : N/A
SOD did not operate during aging period N/A
17.15.2.3 Test of Clause 15 conducted on six untested N/A
samples and six samples subjected to conditioning
of 17.15.2.2
Temperatures within declared deviation limits, °C....: N/A
Electrical conditions, VRmax @Nd [rmax «eeeeeveeeeenveneennns : N/A
Sensing element held at declared reset temperature, N/A
SOD held at temperature declared in Table 7.2, °C :
Test continued 7h without resetting N/A
All samples subjected to tests of Clause 13 at N/A
temperature limits declared in Table 7.2, req 36.
17.16 Tests for particular purpose controls, additional sub-clauses N/A
17.16.101 Thermostats N/A
17.1 to 17.5 applicable N/A
17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or +5% of the original
activating quantity ..o :

17.7 and 17.8 are applicable N/A
17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 applicable to thermostats with manual N/A
action and means for setting by the user.

17.14 is applicable N/A
17.15 is not applicable N/A

17.16.102 | For Canada and USA: independently mounted room thermostats for direct control of N/A
an electric space-heating equipment with resistance load

17.16.102.1 | Over-current test for 50cycles, 6 cycles/min sample N/A
1and?2
Operating values acc. tab. 17.2-2 IEC 60730-1........ : N/A
17.16.102.2 | Endurance test for 6000cycles, 1 cycle/min sample 1 N/A
and 2
Operating values 110% x In, 110% x Un N/A

ON-time 50%+20
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17.16.102.3 | Endurance test for additional 30000cycles, N/A
1 cycle/min sample 1
Operating values In, Un, ON-time 50%+20 ............. : N/A
17.16.103 | Temperature limiters N/A
17.1 to 17.5 is applicable: N/A
17.6 is applicable to actions type 1.M or 2.M, value N/A

“X*: the greater of 5K = 1K or +5% of the original
activating quantity ...l

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, requirement

37.

17.9 applicable to slow make and break automatic N/A
action

17.9.3.1 not applicable N/A
17.10 to 17.13 not applicable to normal reset manual N/A

action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104 | Thermal cut-outs: N/A

17.1 to 17.5 applicable N/A

17.6 applicable to actions type 1.M or 2.M, value “X*: N/A

the greater of 5K + 1K or 5% of the original
activating quantity

17.7 and 17.8 are applicable, except if reset N/A
operation is obtained by actuation

Actuation: 17.4 (for accelerated speed) as permitted N/A
by mechanism or declared, table 7.2, req. 37

17.9 applicable to slow make and break automatic N/A
action, for manual reset: conditions specified for 17.7
and 17.8 being used

17.9.3.1 not applicable N/A

17.10 to 17.13 not applicable to normal reset manual N/A
action (tested according to 17.7 to 17.9) applicable if
other manual actions not tested during automatic

tests

17.14 is applicable N/A

17.15 is not applicable N/A
17.16.104.1 | For voltage maintained thermal cut-outs, the test of N/A

17.16.108 is applicable
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17.16.105 |USA and Canada: controls with two or more electrical ratings N/A
Rating 1: type of load; voltage; current cycles (not N/A
less than 25% of declared cycles)
Rating 2: type of load; voltage; current N/A
cycles (not less than 25% of declared cycles)

17.16.106 Evaluation of materials N/A
Tests are conducted as indicated in 14.101.1 N/A
-Test of 17.7: 50 operations N/A
-Test of 17.8: 1000 operations N/A
-Conducted at ambient temperature of 20°C + 5°C N/A
After the test, control complies with clause 17.5 N/A

17.16.107 | Over-temperature test of sensing element N/A
Controls declared under req. 105 of table 7.2, the N/A

sensing element portion of a previously untested
sample is exposed to 250 thermal cycles

Ambient temperature; temperature [°C]........cccceenn N/A
Rate of temperature change; rate [K/min]................ : N/A
Temperature extremes are maintained for 30min....: N/A
After the test control complies with clause 17.14 N/A
17.16.108 | Voltage maintained thermal cut-out: N/A
These requirements apply to a voltage maintained thermal cut-out
- in the operated condition with the voltage across it N/A
6 untested voltage maintained thermal cut-outs are N/A

conditioned for 7 h at a temperature of —20 °C (or
lower, if declared); temperature [°C] .....cccccevereenene. :

Operation of the voltage maintained thermal cut-outs N/A
detected as indicated in 15.5.3.107.
During and at the conclusion of the conditioning, N/A
none operated.
17.101 thermal cycling test for temperature sensing controls type 2.P actions, tests N/A
17.101.1 After the tests according to clause 17.6 and the N/A

evaluation after 17.14 the control subjected to a
thermal cycling test 50,000 cycles

Temperature between 50% and 90% in 17.4 N/A
recorded cut-off temperature; temperature [°C]....... :

Switch-head is held at ambient temperature N/A
Factories declaration N/A
Test procedures as declared in tab. 7.2 req. 112 N/A
17.101.2 Two bath method N/A
Baths filled with synthetic oil, water or air.................: N/A
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-first bath, 90% of switch-off temperature (measured N/A
acc. to clause 17.4); temperature [°C] ......cccecvnne :

-second bath 50% of switch-off temperature N/A
(measured acc. to clause 17.4); temperature [°C].:

-sensing element alternatively immersion of at least N/A
5 x time-constant, number of cycles: 50°000; time-
CONSTANT [S]..e e :

17.101.3 Thermal cycling method N/A
Water cooled bath containing synthetic oil N/A
Cylindrical aluminium box immersed in the bath, N/A
containing the two temperature sensing elements
Cylindrical aluminium box is heated by resistive wire N/A
Temperature is controlled by a second identical N/A
sample
-if not otherwise declared (req. 37 acc. to table 7.2), N/A
degree of temperature change is 35 £ 10K/min ...... :
Number of temperature cycles: 50,000 N/A
17.101.4 After this test the control is subjected additional 20 N/A
temperature CYCIesS ........cooieiiiinienieeeeeee
Temperature is risen to 1.1 x switch-off temperature N/A
temperature [°C ....c.oovv e 2
Manual reset means did not reset, other conditions N/A
acc. to clause 17.101.2
17.101.5 After the test, switch head is lubricated thoroughly N/A
Measuring of operating temperature acc. to clause N/A
15; temperature [°Cl .....ooiviieieeeee e
Control complies with the declared deviation and drift N/A
18 MECHANICAL STRENGTH P
18.1.1 Control constructed to withstand mechanical stress
18.1.2 Actuating members of class | and class Il controls or for class | and class Il P
o equipment:
- adequate mechanical strength, or P
- protection against electric shock is maintained if N/A
actuating member is broken
For integrated and incorporated controls impact N/A
18.1.3 resistance (18.2) to be tested by the equipment
standard
18.1.4 Tests of 18.2 to 18.8 carried out sequentially on one sample: P
- tested sample: type reference..........ccccoeceeieeennne : |RT310iTX P
- tested sampile: identification No. ..........cccoeeeeeeee N E P
18.1.5 Compliance (after the tests of Cl. 18) P
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- no damage to impair compliance with this standard, P
in particular
- Cl. 8, protection against electric shock P
- Cl. 13, electric strength and insulation resistance P
- Cl. 20, creepage distance and clearances P
- insulating linings, etc. have not worked loose P
- detachable parts: removal and replacing still P
possible
- actuating to provide full- or micro-disconnection still P
possible
- supplementary or reinforced insulation tested to P
clause 13
In USA and Canada, mechanical strength N/A

18.1.6 : :
requirements for threaded entries.

18.2 Impact resistance
In-line cord controls, free-standing and independently

18.2.1 - i )

1826 mounted controls: test by means of impact test

o apparatus IEC 60068-2-75

18.4 Alternate compliance - Impact resistance (see tab 18.4.1DV or 18.4.2DV) N/A
Enclosure material.........ccooeiienieniiiiieeeeeeee : N/A
- with supporting frame (yes / N0)......c.ccoccvvvrerieeene : N/A
- maximum with, maximum length ............cc.coee.... : N/A
- thickness required; measured..........cccccoveeeeenennne. : N/A

18.5 Free standing controls N/A
Additional tests of 18.5.2 and 18.5.3 required N/A

18.5.1 .

(test apparatus Fig. 4)
Input terminals: 2 m of flexible, lightest cord (used in N/A

18.5.2
10.1.4); cord; cross-sectional area (mm2)............... ;

Output terminals: 2 m of flexible, lightest cord (if N/A
intended); cord; cross-sectional area (mm?)........... :
Pull and fall test (3 times) N/A
- pull (N), increasing value, applied on the cord N/A
(TabI© D). :
- sample falls onto the base, height 0.500 m (Fig. 4) N/A

18.6 In-line cord controls N/A

18.6.1 Additional test in a tumbling barrel required (Fig. 5) N/A

18.6.2 Cords N/A
- attachment method X: flexible cord(s), N/A
smallest cross-section (Cl. 10.1.4) (mm?), length
APPrOX. 5O MMt :
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- attachment M, Y or Z: cord(s) as declared or N/A
supplied, length 50 mm; cord; cross-sectional area
(IMIM2) e :

18.6.3 Tumbling barrel N/A
- mass of sample (g) ; number of falls ................... : N/A

18.6.4 If mass > 200 g: sample tested to clause 18.5 N/A

18.6.6 Connection of flexible cord(s) after test N/A

18.7 Pull-cord actuated controls N/A

18.7.2 Control mounted as declared: forces applied to the pull-cord, each 1 min N/A

18.7.3 - rated cUrrent (A) ..o : N/A
- force in normal direction (N)........cccooeieiieeiieniennne : N/A
- force in most unfavourable direction (N) .............. : N/A

18.7.4 No damage to the control after the tests, compliant N/A

o to clauses 8, 13 and 20

18.8 Foot-actuated controls N/A
Control subjected to a force (increased from 250 N N/A

18.8.2 to 750 N and maintained for 1 min) by steel pressure
PIALE ....oiiiieie e :

Force applied three times to control (fitted with N/A

18.8.3 cords) placed in different, most unfavourable
positions

18.8.4 No damage to the control after the tests, compliant N/A

o to clauses 8, 13 and 20

18.9 Actuating member and actuating means P

18.9.1 Controls supplied (or intended to be fitted) with actuating members, tests: P
- axial pull force (N) ceeeveeeeeeeeeee e : P
- axial push force of 30 N applied for (min) ............ : P

18.9.2 Controls submitted without actuating member: pull N/A

e and push of 30 N applied to the actuating means
During and after the tests, control showed no P

18.9.3 )
damaged nor movement of the actuating members.

18.101 Push- and turn or pull and turn actuation N/A

18.101.1 Controls with actions classified as type 1.X or 2.X or N/A
type 1.Z or 2.Z subjected to the tests of 18.101.2 and
18.101.3

18.101.2 The axial force to push or pull the actuating member N/A
notlessthan 10 N......oooo i :

Axial push or pull force of 140N did not affect N/A
compliance with clause 18.1.5

Control intended to use with special knob withstood N/A
without damage or effect on control function a torque

of 4Nm
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Alternatively, if the means preventing rotation of the N/A
shaft is defeated when a torque of at least 2 Nm is
applied, the effect was such that either the means
wasn't damaged but overridden to close the
contacts, in which case subsequent actuation at a
torque less than 2Nm require both push- and turn or
pull and turn to operate the contacts, or

No operation of the contacts occurred nor could be N/A
made to occur

The torque required to reset the control to the initial N/A
contact condition, if necessary after the application of
the push or pull, was not greater than 0,5 Nm

A torque of 6 Nm applied to the setting means. Any N/A
breakage or damage to the means preventing
rotation of the shaft didn’t result in failure to comply
with the requirements of Clauses 8, 13 and 20

For controls intended for use with a knob having a N/A
grip diameter or length greater than 50 mm, the
values of torque are increased proportionally

18.101.3 Controls with Type 1.X or 2.X or Type 1.Zor 2.Z N/A
actions are actuated for the declared number of
manual actions

After the test, control comply with requirements of N/A
clause 18.101.1
For the case in which the means preventing rotation N/A

is not damaged but is overridden to operate the
contacts, the first 1/16th of the declared manual
cycles performed without first pushing or pulling the
actuating member

18.102 Parts containing liquid metal N/A

18.102.1 Controls containing liquid metal withstood for 1min N/A
without leakage or rupture a hydraulic pressure equal
to five times the maximum internal pressure
achieved during operation

18.102.1.1 | The method of test and the number of samples was N/A

18.102.1.2 | After the test of 18.102.1, the hydraulic pressure was N/A
increased until rupture occurs

The rupture occurred at the bellows or diaphragm or N/A
other part, that is within the switch head or control
enclosure

18.102.2 The control did not leak or rupture when heated to N/A
1.2 times the maximum temperature of the sensing
element
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18.102.3 When the bellows or diaphragm of a separate N/A
sample is deliberately punctured with a sharp,
pointed metal rod, liquid metal was contained in the
switch head or control enclosure

19 THREADED PARTS AND CONNECTIONS P
19.1 Threaded parts to be moved during mounting or servicing
Threaded parts: easily replaceable if completely P
19.1.2 removed; excluded: constructions restricting
complete removal
19.1.3 Thread: P
- metric ISO thread or thread of equivalent P
effectiveness
- for other than ISO, BA, Sl or Unified thread: torque N/A
values increased by 20%
19.14 Screw generating a thread N/A
- thread forming (swaging) type screws N/A
- thread cutting type screw not used N/A
1915 Space threaded type screws: provided with means to N/A
o prevent loosening
Threaded parts of non-metallic material are not used P
19.1.6 if replacement by a dimensionally similar metal
screw could impair compliance with CI. 13 or 20:
19.1.7 Threaded parts: not of soft material
Screws operating in a non-metallic thread: correct
19.1.8 ; : L
introduction of the screw into its counterpart ensured
19.1.9 In-line cord controls, threaded parts transmitting contact pressure: N/A
- diameter < 3 mm: threaded part of metal N/A
- diameter = 3 mm: non-metallic allowed, but not N/A
used for electrical connection
19.1.11 Threaded parts tightened and loosened
- one of threaded parts non-metallic material:
10 times
- both parts of metallic material: 5 times N/A
Screws in thread of non-metallic material: completely P
19.1.12 ; .
removed and reinserted each time
Terminal screws and nuts: conductor fitted in the P
terminal (used in 10.1.4 or 10.2.10); cross-sectional
Area (MM2) ..t :
19.1.14 Conductor moved each time the threaded part is P
e loosened
- no damage impairing the further use of the P

threaded part
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- no breakage of screws

- no damage to the slot head or washers

19.1.15 Torque test

19.2 Current-carrying connections

T|T|TV| V|

- Not disturbed by mounting or servicing capable of

19.2.1 withstanding the stresses in normal use.

- subjected to torsion in normal use locked against P

19.2.2
movement

- movement is limited

19.2.3 Contact pressure

- not transmitted through non-metallic material, or

- sufficient resilience in the metallic part N/A

Non-metallic material: suitability considered with N/A
respect to stability of dimension within temperatures
applicable to the control; max. temperature (°C) ...:

19.24 Space threaded screws N/A

- screws clamp current-carrying parts directly in N/A
contact with each other

- provided with means of locking N/A

- used to provide earthing continuity; at least two N/A

19.2.4.1 screws used for each connection

Thread cutting screws: screws produce a full-form N/A

19.25 standard machine screw thread

Thread cutting screws used to provide earthing N/A
19.2.5.1 continuity; at least two screws used for each
connection

Current-carrying connection whose parts rely on P
19.2.6 pressure for correct function: resistant to corrosion
(not inferior to that of brass)

If not plated, e.g. bimetallic blades: parts are N/A
clamped into contact with parts resistant to corrosion

20 CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH P
INSULATION

PCB: N/A
coating conforming requirement of IEC 60664-3

PCB: coating meets requirements of Clause 20.3 P

PCB: No creepage and clearance applies to N/A
conductor under coating (see Annex Q)

20.1 Clearances

Basic Insulation - Case A applies except as

20.1.1 permitted in Cl. 20.1.7
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20.1.2 Operational Insulation - Case A applies except as P
Y permitted in Cl. 20.1.7 or
For electronic controls Cl. H27.1.3 met P
20.1.3 Methods of measurement: Annex B and Fig. 17 P
20.1.3.1 Controls with equipment inlet and/or socket-outlet N/A
T with connector / plug inserted and without
Controls with terminals for external conductors: N/A
20.1.3.2 without conductors and with conductors of largest
cross-sectional area (mm?2) (10.1.4) .....ccoooeeivrenne :
Controls with terminals for internal conductors: N/A
20.1.3.3 without conductors and with conductors for minimum
cross-sectional area (mm?2) (10.2.1)...ccccvevveievrenne. :
Distances through slots or openings of insulating P
20.1.4 material measured to metal foil in contact with the
surface, foil pushed into corners with test finger
Standard test finger applied to apertures as specified P
20.15 in 8.1: distances between live parts and metal foil not
reduced below required values
20.1.6 Force (standard test finger) to be applied in an endeavour to reduce distances:
- 2 N force applied by standard test finger to any
20.1.6.1 point on bare live parts accessible before control i |s
00100 1 (=T :
- 30 N force applied by standard test finger to P
accessible surfaces after control mounted ............. :
20.1.7 For basic and operational insulation, smaller distances permitted but no less than N/A
o values specified in Case B of table 22, provided that:
- control meets the impulse test, Cl. 20.1.12 N/A
- all parts are rigid and secure N/A
- no likelihood of the distance being reduced N/A
Impulse voltage applied across clearance of N/A
operational insulation
20.1.7.1 For micro-disconnection and interruption: N/A
- clearance distance not specified N/A
- other parts- not less than contact separation N/A
Full disconnection - case A applies to parts N/A
20.1.7.2 o .
separated by switching element incl. contacts
Clearances of supplementary insulation: not less N/A
20.1.8 S ;
than basic insulation, case A
Clearances of reinforced insulation: next higher step N/A
20.1.9 .
for rated impulse voltage used
Clearances of operational and basic insulation in N/A
20.1.10 controls supplied from a double insulated
transformer
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Clearances in controls supplied from a transformer N/A
without separate windings

ELV circuits derived from supply using protective N/A
50111 impedance, clearance of operational insulation
Y determined from table 21 and based on max.
working voltage in the ELV circuit

Impulse voltage test, Cl. 4.1.1.2.1 of IEC 60664-1 N/A

20.1.12 applied between live parts and metal (V)................ :

If the secondary winding of a transformer is earthed, N/A
(or an earthed screen between windings) clearances
20.1.13 on the sec. side: basic insulation > limits in Table 22
but using the next lower step for rated impulse
voltage

For circuits supplied with a voltage lower than rated N/A
voltage, clearances of functional insulation are based
on the working voltage

20.2 Creepage distances

20.2.1 Creepage distances for basic insulation, per table 23 and based on material group
o and pollution degree:

- measurements

- 2 N force applied by standard test finger to bare
CONAUCTONS ...ttt :

- 30 N force applied to accessible surfaces applled P
by standard test finger ... ;

50.2.2 Creepage distance for operational insulation, per table 24 and based on material P
o group and pollution degree

- measurements

- 2 N force applied by standard test finger to bare
conductors :

- 30 N force applied to accessible surfaces applied P
by standard test finger :

20.2.3 Supplementary insulation: not less than basic N/A

20.2.4 Reinforced insulation: double the value of basic N/A

20.3 Solid Insulation N/A

Solid insulation is capable of durably withstanding N/A
electrical and mechanical stresses as well as
possible thermal and environmental influences

20.3.2 For working voltages < 300V, supplementary and reinforced insulation between N/A
- metal parts

- minimum 0.7mm thick; measured (mm)............... : |2.0 mm N/A

50.3.2 1 Insulation is applied in thin sheet form, other than N/A
T mica or similar scaly material
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- the supplementary insulation consists of at least N/A
two layers and each layer complies with CI. 13.2 for
supplementary insulation
- the reinforced insulation consists of at least three N/A
layers and any two layers complies with CI. 13.2 for
reinforced insulation

50.3.0.2 The supplementary insulation or reinforced insulation is inaccessible and meets one N/A

o of the following:
- max. temperature measured per Cl. 27 and H.27 N/A
does not exceed permissible values in Table 13
- conditioned insulation complies with CI. 13.2 at the N/A
oven and room temperatures
For optocouplers, the conditioning procedure has to N/A
be carried out at a temperature of 25 K in excess of
the max. temperature measured on the optocoupler
during the tests of Clauses 14, 27 and H.27............ :
The optocoupler is operated under the most N/A
unfavourable conditions which occur during these
tests

21 FIRE HAZARD TESTING P
For Canada and USA see Annex D N/A

211 No requirements exist for small parts as defined in IEC 60695-2-11, Sub-clause 3.1 P

21.2 Integrated, incorporated and in-line cord controls N/A

21.21 Accessible parts (control correctly mounted) P
- ball-pressure test 1 (G.5.1) conducted at Enclosure: 75°C P
temperature (°C) ....cvereeieireeeeeeee e :
diameter of the impression < 2.0mm (mm)............. :10.50mm P
- glow-wire test (G2.) at 550°C N/A

2122 Parts retaining current-carrying parts in position (other than electrical connections): N/A
- BaII-pressurtj test 2 (G.5.2) conducted at ~ |PcB: 100°C P
temperature (°C).....cooererereeeee e :

- diameter of the impression <2.0mm (mm) ......... : |PCB:0.3 mm P
- glow-wire test (G2.) at 550°C N/A
o193 Parts maintaining or retaining electrical connections in position: N/A
o according to Annexes F and G
Glow-wire temperature levels according to IEC 60695-2-11 N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm)............. : N/A
- glow-wire test (G2.) at 650°C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ : N/A
diameter of the impression < 2.0mm (mm) ............ : N/A
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- glow-wire test (G2.) at 750 °C N/A
- Ball-pressure test 2 conducted at temp. (°C)........ . |PCB:100°C P
diameter of the impression < 2.0mm (mm) ............ : |PCB:0.3mm P
- glow-wire test (G2.) at 850°C N/A
Clause 21.2.3 not applied to parts retaining in N/A

position current-carrying parts in low-power circuits
as described in H.27.1.1.1

21.24 Other parts (except small parts unlikely to be ignited): N/A
- glow-wire test (G2.) at 550°C N/A
21.2.7 Resistance to tracking N/A
Test procedure see Annex G, Clause G4; applied N/A
voltage corresponding to the PTI value declared SELV
Table 1, item 30
Controls designed for operation at ELV levels are not N/A
subjected to a tracking test
21.3 Independently-mounted controls P
21.31 Preconditioning P
Controls without T rating N/A
- circuit of switching part and driving mechanism not N/A
connected, detachable parts (covers) removed
- temperature (°C): (80 £ 2)°C, 1x24 h.................... : N/A
Controls with T rating up to 85°C: P
- Switching circuit and driving mech.- not connected, P
without covers: temp. (°C): (80 £ 2)°C, 1x24 h ....... :
- switching circuit and driving mech. Connected, with P
covers: temperature (°C): (Thax12) K, 6x24 h ........ :
Controls with T rating higher than 85°C N/A
- switching circuit and driving mech. Connected, W|th N/A

covers: temp. (°C): (Tmax £2) K, 6x24 h................... :

214 Controls with mercury-tube switch, subjected to short-circuit test N/A

- working voltage, ac/dC.........ccccveieeiieeieeieeieeee : —

- maximum power rating (VA) ....ccoeieeieeieeieeee :

- short-circuit current (A)......occeeeveieeieee e :

- fuse rating (A) .eeeceeeeeeee e :

- no ignition of cotton placed around openings N/A

- no emission of flame or molten metal ( except N/A
mercury from the enclosure housing the switch)

- wiring not damaged except tube leads N/A
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22 RESISTANCE TO CORROSION N/A
2211 Ferrous parts protected against corrosion N/A
Test not required on temperature sensing elements N/A
22.1.2 and other component parts adversely affected by
protective treatment
2214 Control or parts stored in a humidity cabinet for 14 days N/A
- temperature (°C): (40£2)°C...ccoieierieererieneeeeene : N/A
- relative humidity (%): 93-97% ..ccovevieiiieeeeee : N/A
22.1.5 Control or parts dried in a heating cabinet: for 10 min N/A
- Temperature (°C): (100 £5)°C ......cccceiivereeiieenne : N/A
After parts have been dried: no evidence of corrosion N/A
on surfaces.
23 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - EMISSION -
231 Free standing and independently mounted controls which cycle under normal -
operation evaluated:
- to CISPR 14-1 with modifications and/or CISPR 22, | Refer to EMC test report -
class B or 68.5.52.16.0743.02
- to clauses 23.1.1 and 23.1.2 N/A
- to show minimum time between contact operations N/A
during normal operation < 10 minutes
23.1.1 Electrical and thermal conditions for EMC test as specified in 17.2 and 17.3 N/A
- for sensing controls: rate of change is oy and B4 N/A
- For non-sensing controls: operated at the lowest N/A
contact operating speed.
- inductive loads — pf 0.6; resistive loads — pf 1 N/A
23.1.2 Control operated for 5 cycles N/A
- duration of radio interference; < 20ms.................. : N/A
Controls for ISM (Industrial, Scientific and Medical) N/A
equipment, free-standing, independently mounted,
23.2 - .
and in-line cord controls for ISM equipment comply
with the requirements of CISPR 11
23.101 Thermostats constructed so they do not generate N/A
radio interference for a time period exceeding 20 ms
23.101.1 Three untested sample subjected to the test N/A
Thermal and electrical conditions acc. to 17.2 and N/A
17.3, except
Test conducted at the lowest declared voltage and N/A
lowest declared current (table 7.2, requirement 108)
The rate of temperature change are a1 and 31 N/A
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If not declared; N/A
1 K/15 min for sensing elements in gases
1 K/min for sensing elements in other media......... :

For controls declared for use with inductive loads, N/A
the power factor is 0.2
For controls declared for use with purely resistive N/A
loads, the power factor is 1.0

23.101.2 Test procedure N/A
Five cycles of operation with the contacts opening N/A

and five cycles of operation with contacts closing

The duration of radio interference is measured by an N/A
oscilloscope connected to the control so as to
measure the voltage drop across the contacts

24 COMPONENTS P
Transformers intended to supply power to a safety extra-low voltage circuit N/A
241 3
(SELV):
- complies with relevant requirements of AA battery N/A
IEC 61558-2-6
Capacitors for radio interference suppression: P
comply with requirements of IEC 60384-14
Fuses: comply with requirements of IEC 60127 or N/A
IEC 60269
Safety isolating transformer supplies external N/A
2411 ; - N
isolated limited secondary circuits.
Output test conducted with the primary energized at N/A
upper limit of rated voltage
Secondary output voltage (V), power (VA) and N/A
CUMTENT (A) et :
Components other than those of 24.1: checked P
24.2 when carrying out the tests of this standard or/and
complies with appropriate safety standard
243 Annex U is not applicable to relays used as P
' components in a control.
25 NORMAL OPERATION P
Meets requirements per annex H..........cccccooeeeeenne. : | See annex H P
26 ELECTROMAGNETIC COMPATIBILITY (EMC) REQUIREMENTS - IMMUNITY N/A
Meets requirements per Cl. H26 .........ccccoevereeenne. ;| See clause H.26 N/A
27 ABNORMAL OPERATION N/A
27.2 Burnout test (for controls incorporating electro-magnets) N/A
27.21 Control mechanism blocked in position when control is de-energized: N/A
- energized at rated frequency and rated voltage N/A
(17.2.2,17.2.3and 17.2.3.2)
- duration: 7 h or until burnout ... : N/A
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27.2.2 Compliance for burnout test N/A
- no emission of flame or molten metal after test N/A
- no evidence of damage impairing compliance with N/A
this standard
- no evidence of dielectric breakdown (Clause 13.2) N/A
27.2.3 Blocked mechanical output test (abnormal temperature test) N/A
During blocked output test: temperatures did not N/A
exceed indicated limits in Table 26
Test not required on controls, if no protective device N/A
cycles and temperatures within limits of 14.1
Test carried out at room-temperature and rated N/A
voltage (V) for 24h ..o :
The average temperature was within the limits during N/A
27232 both the second and the twenty-fourth hours of the
test.
During the test, power was continually supplied to the N/A
27.2.3.3
motor
Immediately upon completion of the test, the motor N/A
27234 was capable of withstanding the electric strength test
(Clause 13)
573 Over-voltage and under-voltage test (for controls N/A
' incorporating electro-magnets)
28 GUIDANCE ON THE USE OF ELECTRONIC DISCONNECTION N/A
Meets requirement of Annex H ... 3 N/A
A ANNEX A — INDELIBILITY OF MARKING P
A1 Classification of markings P
A1 Markings, which are not mandatory N/A
A2 Markings which are mandatory but not accessible to P
o the final user
A13 Markings which are mandatory and accessible to the P
n final user
Al4 Permanence of marking test P
- solvents: neutral liquid detergent P
- solvents: petroleum spirit P
- solvents: water P
A2 Test of indelibility of markings classified in A1.2 P
Drops of detergent standing on the marked surface P
A2.1
duration (h): 4 h e :
Drops removed by fine spray of warm water 40°C P
(40 £ 5°C) or by lightly wiping ........c.ccocerenererieennens :
A2.2 Allowed to dry completely at (25 £ 5)°C.........cccc...... . |25°C P
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A23 Rubbed in the apparatus ( Fig. 8 ) with dry lint, 155 P
' weight 250 g, duration (s): 15 s
AD 4 Rubbed in the apparatus ( Fig. 8) with water-soaked 155 P
' lint, weight 250 g, duration (s): 15 s
A2.6 Marking after these tests still legible P
A3. Test of indelibility of markings classified A1.3 N/A
A3.1 Rubbed in the apparatus ( Fig. 8) with dry lint, weight N/A
: 750 g, duration (s): 15 s
A3.2 Rubbed in the apparatus ( Fig. 8) with water-soaked N/A
' lint, weight 750 g, duration (s): 15 s
Drops of detergent standing on the marked surface N/A
A3.3
duration (h): 4 h oo :
Then removed by fine spray of warm water N/A
(40 £5 °C) or by lightly wiping .......ccceoeierereeeene :
After sample was dried, marking rubbed (apparatus N/A
A3.4 Fig. 8) with detergent soaked lint, weight 750 g,
duration (s): 15 s
A35 Marking rubbed in apparatus with petroleum spirit N/A
' soaked lint, weight 750 g, duration (s): 15 s
A3.7 Marking after these tests still legible P
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST FOR USA AND N/A
CANADA
Part 1 is applicable N/A
D ANNEX D — HEAT, FIRE AND TRACKING N/A
Canada and USA national difference N/A
G ANNEX G — HEAT AND FIRE RESISTANCES TESTS N/A
G.2 Glow-wire test: Performed in accordance with IEC 60695-2-1 with amendments N/A
G.4 Proof tracking test: Performed in accordance with IEC 60112 with amendments N/A
G.5 Ball pressure test N/A
G.5.1 Ball-pressure test 1 N/A
e (tests not to be made on parts of ceramic material and glass)
Temperature during ball pressure, the higher of: P
- (20 £ 2) K (or (15 £ 2) K if control for appliances N/A
within IEC 355-1) in excess of the maximum
temperature during test Cl. 14 (°C), OF .ceevveeuenenen. :
£ T O o | : P
-as declared (°C) ..o : N/A
Ball (steel) diameter: 5Smm, force: 20N, duration: 1 h P
G52 Ball-pressure test 2 P
e (tests not to be made on parts of ceramic material and glass)
Temperature Tb during ball pressure: P
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-Tb (°C): 100°C if Trax = 3010 54°C ...oviviiieieee : P
-Tb (°C): 125°C if Trax =5510 84°C...ceiiiiine : N/A
- Tb (°C): 125°C for controls to be incorporated in N/A
appliances (EN 60 335-1).....ccccccvevveiniireeeeeeee :
- Tb (°C): (Tmax + 40)°C if Tra less than 85°C......... : N/A
- Tb (°C): 20 K in excess of the max. temperature N/A

during tests of Cl. 14 (°C), if higher .........ccceceeeeeee. :

- Compliance with Annex H.27.1.1.3

Ball (steel) diameter: 5Smm, force: 20N, duration: 1 h

H ANNEX H — REQUIREMENTS FOR ELECTRONIC CIRCUITS
H.6.4.3.13 Classification, additions: electronic disconnection N/A
R on operation (Type 1.Y - 2.Y)

H.6.9.5 - electronic disconnection N/A

H.6.18 Class of control function (A, B, C) .....ccccvvevvverieenee . |Class A P

H.6.18.2 Thermal cut-outs have functions classified as N/A
Software ClassS Bor C .....cooveveeeeeeeeeeee e

H.6.18.3 Thermal cut-outs for closed water heater systems N/A
have functions classified as Software Class C .........:

H.7 Information in addition to Table 1 provided N/A
36 - Replacement: limits of activating quantity for any N/A

sensing element over which micro-disconnection or
electronic disconnection is secure; clause: 11.3.2,
H11.4.16, H17.14, H18.1.5, H27.1.1, H.28; method:
X

52 - The minimum parameters of any heat dissipater N/A
(e.g. heat sink) not provide with an electronic control
but essential to its correct operation; clause 14;
method: D

53 - Type of output waveform if other than N/A
sinusoidal; clause H25; method: X

54 - Details of the leakage current waveform N/A
produced after failure of the basic insulation; clause
H27; method: X

55 - The relevant parameters of those electronic N/A
devices or other circuit components considered as
unlikely to fail (see paragraph 1 of H27.1.1.4); clause
H27; method: X

56 - Type of output waveform(s) produced after N/A
failure of an electronic device or other circuit
component (see item g) of H27.1.1.3); clause H27;
method: X

57 - The effect on controlled output(s) after electronic N/A
circuit component failure if relevant (item c) of
H27.1.1.3); clause H27; method: X
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58a - For integrated and incorporated electronic N/A
controls, if any protection is claimed against mains
borne perturbations, magnetic and electro-magnetic
disturbances, which of the tests of Cl. H.26 must be
performed and the effect on controlled output(s) and
function after a failure to operate as a result of each
test; clauses H26.2, H26.15; method: X

58a - See footnote ¢ of Table H.26.2.101 N/A

58b - For other than integrated and incorporated N/A
electronic controls, the effect on controlled output(s)
and function after a failure to operate as a result of

tests of Cl. H26; clauses H26.2, H26.15; method: X

59 - Any component relied upon for electronic N/A
disconnection, which is disconnected as required by
note 15 to Table 12; clause 13.2, H27.1; method: X

60 - Category (surge immunity); clause H26.8.2, N/A
H26.10.4; method: X

66 - Software sequence documentation; clause N/A
H11.12.2.9; method: X

67 - Program documentation; clauses H11.12.2.9, N/A
H11.12.2.12; method: X

68 - Software fault analysis; clauses H11.12, N/A
H27.1.1.4; method: X

69 - Software class(es) and structure; clauses N/A
H.11.12.2, H.11.12.3, H.27.1.2.2.1, H.27.1.2.3.1;

method: D

70 - Analytical measures and fault/error control N/A

techniques employed; clauses H.11.12.1.2,
H.11.12.2.2, H.11.12.2.4; method: X

71 - Software fault/error detection time(s) for controls N/A
with software Classes B or C; clauses H2.17.10,
H11.12.2.6; method: X

72 - Control response(s) in case of detected N/A
fault/error; clause H.11.12.2.7; method: X

73 - Controls subjected to a second fault analysis N/A
and declared condition as a result of the second
fault; clause H.27.1.2.3; method: X

74 - External load and emission control measures to N/A
be used for test purposes; clause H.23.1.1;

method: X

91 - Fault reaction time; clause H.2.23.2, N/A

H.27.1.2.2.2,H.27.1.2.2.3, H.27.1.2.3.2,
H.27.1.2.3.3,H.27.1.2.4.2, H.27.1.2.4.3; method: X

92 - Class or classes of control function(s); clause N/A
H.6.18, H.27.1.2.2, H.27.1.2.3; method: X
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109 - output condition of thermal cut outs type 2 N/A
thermostats and type 2 limiters after operation,
clauses H26.2.103, H26.2.104, H26.2.105

117 - condition of test when requested by the factory N/A
for integrated and incorporated electronic controls,
clause H23.1.2

H.8 Protection against electric shock N/A
Accessible parts separated from the supply by N/A

H.8.1.10 o . o M )
protective impedance; identification of circuit ......... :

H.8.1.10.1 | Maximum current between accessible parts and either pole of the supply N/A
- 0.7 mA (peak value) a.c.; current (MA)................. : N/A
-2mAd.c.;current (MA) .o : N/A
- if frequency f > 1 kHz: current (mA): N/A
0.7x f (kHz) <70 mA; f (KHZ) ooooveiiiei e :

Maximum capacitance N/A
-peak value (V) oo : N/A
42.4V<V<450V: capacitance C (uF): <0.1pF......... : N/A
450V<V <15kV: capacitance C (uF): C x V<45uC N/A
calculated Crax (HF) «ooveeeeeeee e :

V>15kV: capacitance C (uF): C x V2 <350uJ; N/A
calculated Crax (UF) «ooveeeeieeieeeeeeee e :

H.11 Constructional requirements N/A
Protection against electric shock — protective N/A

H.11.2.5 ; ;
impedance (chain)

- consists of at least 2 impedances in series N/A
- connected between live and accessible parts N/A
- consists of components in which the probability of a N/A

reduction in impedance during life can be ignored
and the possibility of a short circuit is negligible

- type of resistors (Table H.21 note 13) N/A
- resistors comply with IEC 60065, cl. 14.1 N/A
a) and b) short-circuiting and open-circuiting each N/A
impedance in turn
¢) applying a fault condition to any other part which N/A
might influence the leakage current
Requirements of Clause H.8.1.10 still met: Ieakage N/A
CUITENT (MA) e :
H.11.4 Actions N/A
- Type 1.Y and 2.Y action provides electronic N/A
H.11.4.16 . .
disconnection
H.11.4.16.1 | Test with control connected to maximum load N/A
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- supplied with rated voltage (V) ....ccccoevvrieerieereenne : N/A
- at temperature Thmax (°C)eeeerieniniieeree e : N/A
H114.16.2 Current through electronic disconnection not N/A
T exceeding the lower of 5mA (MA) .....cccovriveiveenne :
or 10% of the rated current (MA) ......ccooveveeeieennee : N/A
H.11.12 Controls using software N/A
Controls with software Class B or C: N/A
complies with clauses H11.12.1 to H11.12.13
H.11.12.1 Requirements for the architecture N/A
Control functions with software class B or C use N/A
measures to control and avoid software-related
H.11.12.1.1 |faults/errors in safety-related data and safety-related
segments of the software, as detailed in H.11.12.1.2
to H.11.12.3 inclusive
H.11.12.1.2 |Control functions with software class C have one of the following structures N/A
— single channel with periodic self-test and N/A
monitoring (H.2.16.7)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
— dual channel (homogenous) with comparison N/A
(H.2.16.3)
Comparison between dual channel structures performed by N/A
— the use of a comparator (H.2.18.3) N/A
— reciprocal comparison (H.2.18.15) N/A
Control functions with software class B have one of the following structures N/A
— single channel with functional test (H.2.16.5) N/A
— single channel with periodic self-test (H.2.16.6) N/A
— dual channel without comparison (H.2.16.1) N/A
Other structure with equivalent safety level N/A
R T R T 17T U :
H.11.12.2 Measures to control faults/errors N/A
Redundant memory with comparison on two areas of N/A
H.11.12.2.1 : ; :
the same component: storage in a different form
Software class C using dual channel structures with N/A
H.11.12.2.2 o i )
comparison: additional fault/error detection
Software class B or C: N/A
H.11.12.2.3 | means for recognition and control of errors in
transmission to external safety related data paths
Software class B or C: N/A
H111224 within the control, measures are taken to address
T | the fault/errors in safety-related segments and data
indicated in Table H.1 and Table 1, requirement 68
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Measures, others than those specified in H.11.12.4, N/A
H.11.12.2.5 |are permitted if they can be shown to satisfy the
requirements listed in Table H.1
H.11.12.2.6 |Software fault/error detection N/A
- occurs not later than declared time(s), Table 1, N/A
requirement 71
- acceptability of declared time(s): evaluated during N/A
fault analysis of the control
values declared in Table 1, requirement 71 I|m|ted N/A
by the relevant Part 2...........coooiiiieniieieecee :
H.11.12.2.7 |For controls with functions, classified as Class B or C, detection of fault/error N/A
- results in the response declared in Table 1, N/A
requirement 72
- if Class C: independent means provided N/A
Class C, dual channel structure, loss of dual channel N/A
H.11.12.2.8 i
capability judged to be an error
H.11.12.2.9 |Software referenced: N/A
- to relevant parts of the operating sequence N/A
- to the associated hardware functions N/A
H.11.12.2.10 Where labels used for memory locations: labels are N/A
unique
HA112.2.11 Software protected from users alteration of safety- N/A
T related segments and data
Software and safety-related hardware under its N/A
H.11.12.2.12 | control: initialized to and terminate at a declared
state, Table 1, requirement 66
H.11.12.3 Measures to avoid errors N/A
For controls with software Class B or C the V-model N/A
H.11.12.3.1 . ,
for the software life cycle was applied
Measures used for software class C are inherently N/A
acceptable for software class B
Other methods are possible if they incorporate N/A
disciplined and structured processes including
design and test phases
H.11.12.3.2 | Specification N/A
'1_"1 1.123.2 Software safety requirements N/A
|1—|'11 1.123.2 The specification of the software safety requirements includes: N/A
A description of each safety related function to be N/A
implemented, including its response time(s)
- functions related to the application including their N/A
related software classes
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- functions related to the detection, annunciation and N/A
management of software or hardware faults
A description of interfaces between software and N/A
hardware
A description of interfaces between any safety and N/A
non-safety related functions

;11 1.123.2 Software architecture - The description includes required aspects N/A
Techniques and measures to control software N/A
faults/errors (refer to H.11.12.2)

Interactions between hardware and software N/A
Partitioning into modules and their allocation to the N/A
specified safety functions

Hierarchy and call structure of the modules (control N/A
flow)

Interrupt handling N/A
Data flow and restrictions on data access N/A
Architecture and storage of data N/A
Time based dependencies of sequences and data N/A

H.11.12.3.2. | The architecture specification verified against the specification of the software safety N/A

2.2 requirements by static analysis. Acceptable methods are:

Control flow analysis N/A
Data flow analysis N/A
Walk-throughs / design reviews N/A
Based on the architecture design, software is N/A

H.11.12.3.2. | suitably refined into modules, which design and

3.1 coding are implemented in a way that is traceable to
the software architecture and requirements

g 21 1.123.2 Software code is structured N/A
Coded software is verified against the module N/A

H.11.12.3.2. | specification, and the module specification is verified

3.3 against the architecture specification by static
analysis

T'1 1.123.2 Design and coding standards N/A
Program design and coding standards is N/A
consequently used during software design and
maintenance
Coding standards specify programming practice, N/A
proscribe unsafe language features, and specify
procedures for source code documentation as well
as for data naming conventions

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04

8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08

Road, Guangzhou Science City, Guangzhou 510663 page 63 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
H.11.12.3.3 |Testing N/A
|1—|'1 1.1233. Module design (software system design, software module design and coding) N/A
H.11.12.3.3. | A test concept with suitable test cases is defined N/A
1.1 based on the module design specification
H.11.12.3.3. | Each software module is tested as specified within N/A
1.2 the test concept
'14:; 1.12.33. Test cases, test data, test results are documented N/A
Code verification of a software module by static N/A
H.11.12.3.3. | means includes such techniques as software
1.4 inspections, walk-throughs, static analysis and
formal proof
Code verification of a software module by dynamic N/A
means includes functional testing, white-box testing
and statistical testing
;1 1.1233. Software integration testing N/A
H.11.12.3.3. | A test concept with suitable test cases is defined N/A
21 based on the architecture design specification
H.11.12.3.3. | The software is tested as specified within the test N/A
2.2 concept
g ; 1.123.3 Test cases, test data, test results are documented N/A
g 111233 Software validation N/A
H.11123.3 A validation concept with suitable test cases is N/A
3 '1 © T | defined based on the software safety requirements
specification
The software is validated with reference to the N/A
H.11.12.3.3. |requirements of the software safety requirements
3.2 specification as specified within the validation
concept.
The software is exercised by simulation or stimulation of: N/A
input signals present during normal operation N/A
anticipated occurrences N/A
undesired conditions requiring system action N/A
g ‘: 1.12.33. Test cases, test data, test results are documented N/A
H.11.12.3.4 |Other ltems N/A
Tools, programming languages are assumed to be N/A
H.11.12.3.4. : . A ;
1 suitable if they comply with "increased confidence
from use" according to IEC 61508-7, C.4.4
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H.11.12.3.4. | Management of software versions: All versions are N/A
2 uniquely identified for traceability
g '11 1.12.34. Software modifications based on a modification request which details required N/A
- hazards which may be affected N/A
- proposed changes N/A
- reasons for change N/A
H.11.12.3.4. | An analysis is carried out to determine the impact of N/A
3.2 the proposed modification on functional safety
A detailed specification for the modification is N/A
H.11.12.3.4. | generated including the necessary activities for
3.3 verification and validation, such as a definition of
suitable test cases
g ‘: 1.12.3.4. The modification are carried out as planned N/A
H.11.12.3.4. | The assessment of the modification is carried out based on the specified verification N/A
3.5 and validation activities and may include:
- re-verification of changed software modules N/A
- re-verification of affected software modules N/A
- re-validation of the complete system N/A
g g 11234 All details of modification activities are documented N/A
For class C control functions: One of the N/A
H111235 combinations (a—p) of analytical measures given in
T L columns of table H.9 is used during hardware
development .......cooeiiiiiieeeee e :
H.11.12 Controls using software N/A
H.11.12.8 |Values declared in H.7.2 requirement 71 may be N/A
given in applicable equipment standard
(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.11.12.2.6)
H.11.12.8.1 |Values declared in H.7.2 requirement 72 may be N/A
given in applicable equipment standard
(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.11.12.2.7)
H.13 Electric strength and insulation resistance N/A
H.13.2 Across electronic disconnection...........cccocceeeieennee. : N/A
H.17 Endurance N/A
H17.1 General requirements N/A
Electronic controls with Type 1 action: N/A
H17.1.4 no endurance test (unless necessary for testing of
associated components)

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 65 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

H17.1.4.1 Electronic cgntrols with Type 2 action: N/A
thermal cycling test (H.17.1.4.2) executed

H.17.1.4.2 | Thermal cycling test: conditions forming the basis of the test: N/A
a) Duration (N) ceeeeceeeeceeee e : N/A
b) Electrical conditions: N/A
- loaded, according to factory's declaration............. : N/A
-voltage (V): 1.1 times Vr..oooviiveiieeeeee : N/A
- for 30 min. of each 24 h period: voltage (V): N/A
0.9tIMES Vr e :
- during each 24 h period: duration of supply N/A
switched off (S); 30'S .vevveieeeee e e
- change of voltage not synchronized with change of N/A
temperature
c¢) Thermal conditions: temperature (ambient and/or mounting surface) varied N/A
between:
- Trnax (TS MAX) (°C) e : N/A
= Trnin (TS MIN) (°C) it : N/A
- rate of change: 1°C/min N/A
- extremes maintained: 1 h N/A
d) Rate of operation: cycled at the fastest rate N/A
possible, max. 6 cycles/min) (cycles/min) .............. g
If operational mode to be set by the user: N/A
- 1/3 test period: maximum setting N/A
- 1/3 test period: intermediate setting N/A
- 1/3 test period: minimum setting N/A
According to the following requirements: N/A

- duration of heating period (N) .....cccocoveieriirieine : —

- Duration of maintaining max. temperature (h)...... :

- duration of cooling period () ......cccooveierieeiieeine :

- duration of maintaining min. temperature (h)........ :

- duration of 1 complete cycle (h)........ccoeoeeieeene ;

- total number of cycles executed ..........ccceeneennee :

H17.14 Evaluation of compliance: For types 1.Y and 2.Y N/A
T controls, Clause H.11.4.16 met

H.18 Mechanical strength N/A

H.18.15 Controls providing electronic disconnection N/A
U (Type 1.Y and 2.Y), requirements of H11.4.16 met

H.20 Creepage distances, clearances and distances through insulation

H.20.1.9 Electronic controls
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Spacing between live parts (supply) and accessible P
H.20.1.9.1
surfaces and parts
H.20.1.93 _Across_ protective impedances: double or reinforced N/A
insulation
Across each component: supplementary insulation N/A
H.20.1.9.4 | Providing operational insulation P
H.23 Electromagnetic compatibility (EMC) requirements — emission N/A
Electronic controls do not emit excessive electric or N/A
H.23.1 Do
electromagnetic disturbances
Low frequency emission, disturbances in supply N/A
systems: controls other than integrated or
H.23.1.1 incorporated that directly control an external load
except pilot duty: comply with IEC 61000-3-2 and
IEC 61000-3-3.
Radio frequency emission: free-standing, N/A
H.23.12 independently mounted and in-line cord controls

using software, oscillating circuits, etc. comply with
CISPR 14-1 and/or CISPR 22, Class B

H.23.1.2 For integrated and incorporated electronic controls N/A
test may be carried out under declared conditions if
so requested by the factory

H.25 Normal operation

- output waveform sinusoidal, examined under all

H.25.1 ) By
normal operating conditions, or
- as declared, see 7.2, item 53 N/A
H.26 Electromagnetic compatibility (EMC) requirements - immunity --
H.26.2 Controls with Type 1 or 2 action: tests levels as Refer to EMC test report -
o indicated in Table H.11 68.5.52.16.0743.02
Integrated and incorporated controls Type 1 action: N/A

H.26.2.1 tests H.26.8 and H.26.9, if declared in Table 1,
requirement 58a

H.26.2.2 Integrated and incorporated controls Type 2 action: N/A
- tests H.26.5 N/A
- Any other tests of H.26. declared in Table 1, N/A

requirement 58a

H26.2.101 | The control remained in its current condition and N/A
thereafter continued to operate as declared within
the limits verified in clause 15, if applicable

H26.2.102 | The control assumed the condition declared in tab. N/A
7.2, req. 109 and thereafter operated as in
H26.2.101
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H26.2.103 | The control assumed the conditions declared in tab. N/A
7.2 req. 109 - such that it cannot be reset
automatically or manually. The output wave form
was sinusoidal or as declared in Tab. 7.3, req. 53

H26.2.104 | The control remained in the condition declared in N/A
tab. 7.2 req. 109. A non-resetting control can only
reset manually. After the temperature which caused
cut-out to occur was removed, it operated as in
H26.2.101 or remained in the declared condition as
in H26.2.103

H26.2.105 | The control may return to its initial state and N/A
thereafter operated as in H26.2.101

H26.2.106 | The output and functions were as declared in tab. N/A
7.2 req. 58a or 58b and the control complied with the
requirement of 17.5

Separate samples used for each test: multiple test N/A
H.26.3 ; :
on a single sample (option of the control factory)
Voltage dips and voltage interruptions in the power (See Table H.26.5) N/A
H.26.5
SUPPLY NEWOIK ... :
Test values for voltage dips and interruptions N/A
applied to all the test levels
H.26.5.3 Test procedure according to IEC 61000-4-11 N/A
The voltage dips and interruptions, at random phase N/A

with respect to the mains frequency, performed at
least three times in the relevant operating modes
with a waiting time of at least10 s

Protective controls are subjected to voltage dips and N/A
interruptions at random phase angles with respect to
the mains frequency as well as at the zero crossing

of the supply voltage
H.26.5.4 Voltage variation test; severity levels observed ........: | (See Table H.26.5.4) N/A
The control subjected to each of the specified N/A
voltage test cycles three times with 10 s intervals
H.26.5.4.3 .
between each test cycle for the most representative
modes of operation
H.26.6 Influence of voltage unbalance N/A
H.26.6.1 Test applies only to three-phase equipment N/A
Test carried out with an unbalanced factor of 2%, no N/A
H.26.6.4 dangerous influence on equipment; unbalance factor
[ TSR :
H.26.8 Surge immunity test conducted in accordance with N/A
o IEC 61000-4-5
H.26.8.2 Severity levels N/A
Installation Class ........cccoooiiiiiiiee e : N/A
Power supply: coupling mode N/A
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Line-to-line, test level (kV peak) ......cccccoveeveeneennen. : N/A
Line-to-earth, test level (KV peak) .......cccccveeneennen. : N/A
Unbalanced operated circuits and lines: coupling N/A
mode
Line-to-line, test level (kV peak) ......ccccceveeveenieenen. : N/A
Line-to-earth, test level (kV peak) .......ccccceveeveenen. : N/A
Balanced operated circuits and lines: coupling mode N/A
Line-to-line, test level (kV peak) .......cccceveeveenennen. : N/A
Line-to-earth, test level (kV peak) .......cccccveereenen. : N/A
Protective controls declared according to item 90 of N/A

Table 1 an additional test to the power supply
terminals as defined in H.26.8.2 applies

Test procedure: impulse intervals > 60 s: Five pulses N/A
H.26.8.3 .
of each polarity (+,-):
- between any external conductor and neutral N/A
- between external conductors/terminals (signal, N/A
data, control etc), if designed for cables > than 10 m
H26.8.3.101 | For controls declared under tab. 7.2 req. 109, three N/A

of the tests are performed when the control is in the
declared condition and two when it is not:

H.26.9 Fast transient burst test: conducted in accordance with IEC 61000-4-4 N/A
TESEIBVEL..ciieieeeeeeee e : N/A
Repetition frequency (KHz) ......cccovririinenineeene : N/A
Generator AriVe ........cceeceeveeie e : N/A
Minimum number of applications: 1 (+ , -) polarity; N/A
number of applications .........cccccoecerieiiiiiece :
Operating conditions: per Part 2.........cccccoooereerieenne : N/A
A.C. power supply (Table H.15) between: N/A
- reference ground plane and each power supply line N/A
- reference ground plane to protective earth terminal N/A
- reference ground plane to all combinations of N/A
power supply lines and also earth line
D.C. power supply: capacitive clamps N/A
Data lines: capacitive clamps N/A
For protective controls declared according to item 90 N/A
of table, test level 4 applies to the power supply lines.

H.26.9.3.10 |Test procedure: Control subjected to five tests N/A

1
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For controls declared under tab. 7.2 req. 109, three N/A
of the tests are performed when the control is in the
declared condition and two when it is not:

H.26.10 Ring wave test: (U.S. and Canada difference) N/A

H26.10.5 Test procedure N/A

H26.10.5.10 | For controls declared under tab. 7.2 req. 109, three N/A

1 of the tests are performed when the control is in the
declared condition and two when it is not

H.26.11 Electrostatic discharge test: conducted in accordance with IEC 61000-4-2, clause 5, N/A

T severity level 3:
- contact discharge to accessible metal parts ........ : N/A
- air discharge to accessible insulating parts .......... : N/A
Protective controls declared according to item 90 of N/A
Table 1 an additional test as defined in H.26.11
applies

H.26.12 Radio-frequency electromagnetic field immunity N/A

H.26.12.2.1 Test Ievelg for conducted disturbances per table N/A
H.17 applied

H.26.12.2.2 | Test executed in accordance with IEC 61000-4-6 N/A
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally
For controls declared under ltem 109 of Table 7.2, N/A
sweeping is performed when the control is in the
declared condition and when it is not.

H.26.12.3 Immunity to radiated electromagnetic fields N/A

H.26.12.3.1 Test level for rgdiated electromagnetic fields per N/A
table H.18 applied

H.26.12.3.2 | Test executed in accordance with IEC 61000-4-3 N/A
- each side of the control exposed N/A
- entire frequency range applied in both the N/A
horizontal and vertical antenna orientation
- sweep rate 1.5 x 10° decades/sec N/A
- step size < 1% of f, if frequency range swept N/A
incrementally

H.26.12.3.1 | For controls declared under ltem 109 of Table 7.2, N/A

01 sweeping is performed when the control is in the
declared condition and when it is not

H.26.13 Test of influences of supply frequency variations in accordance with IEC 61000-4-28 N/A

H.26.13.2 Test values of table H.19 applied N/A
- test level 2 applied N/A
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- test level 3 applied N/A
H.26.13.3 For controls declared under Item 109 of Table 7.2, N/A

the test is performed when the control is in the
declared condition and when it is not.

H.26.14 Power frequency magnetic field immunity test in accordance with IEC 61000-4-8 N/A
H.26.14.2 |Test levels of table H.20 applied N/A
- test level 2 applied — 3 A/m N/A
- test level 3 applied — 10 A/m N/A
H.26.14.3 For controls declared under ltem 109 of Table 7.2, N/A

the test is performed when the control is in the
declared condition and when it is not.

H.26.15 Evaluation of compliance N/A
H.26.15.1 After the tests of H.26.2 to H.26.12, the control meets applicable requirements of: N/A
- Cl. 8, protection against electric shock N/A
- Cl. 17.5, electric strength requirements after the N/A
endurance tests
- Cl. 20, creepage and clearance distances N/A
H.26.15.2 The control meets requirements of H.17.14, or N/A
- output(s) and functions as declared in table 1, N/A
items 58a and 58b
Compliance with table H.26.2.101 N/A
Different output and functions declared by factory N/A
H.26.15.3 :
after testing at level 2 or 3
Compliance criteria given in part 2 and based on operating output conditions and N/A
H.26.15.4 : 5. ok ]
functional specifications of the control under test:
- Normal performance with no loss of protective N/A
functions and control within declared limits.
- Loss of protective function within declared limits N/A
- Loss of protective function with safety shut down N/A
- Loss of protective function with unsafe operation N/A
Compliance with table H.26.2.101 N/A
H.26.16 Harmonics and inter-harmonics including mains signalling at a.c. power port, low N/A
T frequency immunity tests
For protective controls declared according to item 90 N/A
of Table 1: The control subjected to mains signals in
accordance with IEC 61000-4-13, test level class 2
H.27.1.1.1 Fault conditions specified in H.27.1.1.5 not applied if: N/A
- electronic circuit is a low-power circuit and N/A
- protection against electric shock, fire hazard or N/A
dangerous malfunction does not rely on the correct
functioning of the electronic circuit
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- measurement of low-power circuit according to Cl. N/A
H.27.1.1.1
- circuit under evaluation ..........coccveiiiiiiineinee : N/A
- max. power consumed by the variable resistor (W): N/A
SAB W, 5 S :
Electronic circuits operating to ensure compliance N/A

with Cl. H.27: relevant test to be repeated with a
single fault simulated as indicated in H.27.1.4,
items 1) to 5)

H.27.1.1.2 |Operating conditions:

a) at most unfavourable voltage (V): range:

0.9-1.1 HMES VR woomooesoseoeoooe oo ap | LU

b) load producing the most onerous effect: kind of P
load; significant values............ccccovevereeieneneneeens :

c¢) ambient temperature (°C): (20 £ 5) °C or other..:

d) fuse (supply), rating (A) such that test result not
influenced by operation of the fuse ..........cccceuee. :

e) actuating member in the most unfavourable P
POSIHION. ..ot :
Controls declared under reg. 109 of tab. 7.2 tested P

when the control is in the declared condition and
H27.12 when it is not

(In IEC 60730-1 Ed. 4, this clause is renumbered as
H.27.1.1.2)

H.27.1.1.3 |Requirements, evaluation of compliance:

a) no emission of flames or hot metal or hot plastics

b) temperature of supplementary and reinforced
insulation:

- not exceeding 1.5 times value specified in Cl. 14

- exception: thermoplastic material

¢) change in the output as declared in Table 1,
requirement 57

d) control continuous to comply with requirements of P
Cl.8and Cl. 13

e) no deterioration of parts that would result in failure P
to comply with requirements of Cl. 20

f) no rupture of fuse use supply, or P
- rupture with operation of an internal protecting N/A
device

Internal protecting device not required since sample, after replacement of the fuse in P
the supply, complied:

- with a), b) and d) of H.27.1.1.3 P
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- with requirements of Cl. 20 for accessible distances P
from active parts to accessible surfaces (control
mounted as for its intended use)

g) output waveform as declared in Table 1, P
requirement 56
H.27.1.1.5 | Electronic circuit fault conditions per table H.21 ........: P
H27116 Motor load, if failure or malfunction causes change in the supply waveform to the N/A
R controlled motor:
1) load (normal waveform) adjusted to 6 times rated |Not cause change in the N/A
load, or supply waveform
- locked rotor rating declared N/A
2) fault conditions introduced N/A
3) test conditions per H.27.1.2 N/A
a) unfavourable voltage (V) ......ccoeveveiveineineirce : —

c¢) ambient temperature (°C).....cccccoveiveiviieeieee :

)
d) fuse rating (A) .e.ceeeeeeeeeee e :
)

e) actuating member ........cceveeiieieeiee :

4) evaluation of compliance per H.27.1.3 a) to e) N/A
H.27.1.2 Protection against internal faults to ensure functional safety N/A
H.27.1.2 controls declared under req. 109 of tab. 7.2 tested when the control is in the declared N/A
condition and when it is not:
H.27.1.2.1 | Design and construction requirements N/A
H.27.1.2.1.1 | Fault avoidance and fault tolerance N/A
Controls incorporating control functions of class B or N/A

C are designed per H.27.1.2 taking into account the
failure modes of Table H.21 and H.11.12 for
software, if applicable

The system configuration is either inherently failsafe N/A

Or, components with direct safety-critical functions N/A
are guarded by safeguards according to H.11.12
software class B or C,

safeguards are built into hardware and can be N/A
supplemented by software

safeguards can cause a completely independent N/A
safety-shut-down

Time slot monitoring is sensitive to both an upper N/A
and a lower limit of the time interval

In a class C control function if a single fault in a N/A
primary safeguard can render the safeguard
inoperative, a secondary safeguard is provided

The reaction time of the secondary safeguard is in N/A
accordance with Clause H.27.1.2.3
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Components are dimensioned on the basis of the N/A
worst-case conditions which can arise in the control,
as stated by the factory

H.27.1.2.1.2 | Documentation N/A
The documentation is based on H.11.12.3 N/A
The functional analysis of the control and the safety N/A

related programs under its control are documented
in a clear hierarchical way in accordance with the
safety philosophy and the program requirements

Minimum documentation provided for assessment: N/A

A description of the system philosophy, the control N/A
flow, data flow and timings

A clear description of the safety philosophy of the N/A
system with all safeguards and safety functions
clearly indicated. Sufficient design information is
provided to enable the safety functions or safeguards
to be assessed

Documentation for any software within the system N/A
Programming documentation is supplied in a N/A
programming design language declared by the

Tactory .o & e

Safety related data and safety related segments of N/A

the operating sequence are identified and classified
according to H.11.12.3

There is a clear relationship between the various N/A
parts of the documentation
H.27.1.2.2 |Class B control function N/A
H.27.1.2.2.1 | Design and construction requirements N/A
A class B control function is designed such that N/A

under single fault conditions it remains in or
proceeds to the defined state.

Software complies with software class B N/A

The assessment is performed according to N/A
H.27.1.2.2.2 and H.27.1.2.2.3 and under the test
conditions and criteria of H.27.1.2.5

H.27.1.2.2.2 | First fault N/A

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:

a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation; or
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b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, provided that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition; or

¢) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
result is @) or b); OF ...oceeveeeiieiieeeee e

d) the control remains operational in accordance with N/A
the safety related functional requirements of the
relevant par 2.........cooevereniiesee e

H.27.1.2.2.3 | Fault introduced during lock-out or safety- shut-down N/A

Any first fault (together with any other fault arising N/A
from that fault) in any one component (see Table
H.21), induced while the control stays in the safety-
shut-down or lock-out position, results in either:

a) The control remains in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized; or

b) The control becomes inoperative with all safety N/A
related output terminals remaining de-energized; or

c) the control comes again in operation resulting in a) N/A
or b) as mentioned in this clause under the condition
that the safety related output terminals are energized
not longer than the fault reaction time (see Table 1,
requirement 91)

If the cause of the original safety shut-down or lock- N/A
out condition no longer remains and the control
comes in operation again, it operates in accordance
with the safety related functional requirements of the
relevant part 2

The relevant part 2 specifies the fault reaction time N/A
as well as the applicability of €) ........cccoveeieiiiiinnnl
H.27.1.2.3 |Class C control function N/A
H.27.1.2.3.1 | Design and construction requirements N/A
A class C control function is designed such that N/A

under first and second fault conditions it remains in
or proceeds to the defined state

The assessment is performed according to N/A
H.27.1.2.3.2, H.27.1.2.3.3 and H.27.1.2.4 and under
the test conditions and criteria of H.27.1.2.5.

H.27.1.2.3.2 | First fault N/A

Any first fault (see Table H.21) in any one N/A
component or any one fault together with any other
fault arising from that first fault results in either:
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a) the control becomes inoperative with all safety N/A
related output terminals de-energized or assumes a
status in which they ensure a safe situation;

b) the control reacts within the fault reaction time N/A
(see Table 1, requirement 91) by proceeding to
safety shut-down, or to lock-out, providing that
subsequent reset from the lock-out condition under
the same fault condition results in the system
returning to the lock-out condition;

c) the control continuous to operate, the fault is N/A
identified during the next start-up sequence, the
result is @) Or b);.eeveeeee e

d) The control remains operational in accordance N/A
with the safety related functional requirements of the
relevant part 2.

H.27.1.2.3.3 | Second fault N/A

Any further independent fault considered together N/A
with the first fault results in either, H.27.1.2.3.2 a), b),
c) or d). During assessment, the second fault has
only to be considered to occur

a) Either, when a start-up sequence has been N/A
performed between the first and the second fault, or
b) 24 h after the first fault. N/A
Part 2 specifies the applicability of a) or b) and the N/A
fault reaction time (Table 1, requirement 91).............:
H.27.1.2.4 | Faults during lock-out or safety- shut-down N/A
H.27.1.2.4.2 | First fault introduced during lock-out or safety- shut-down N/A
Any first fault (together with any other fault arising N/A

from that fault) in any one component (Table H.21),
induced while the control is staying in the safety-
shut-down or lock-out position, results in either:

a) The control remaining in safety-shut-down or lock- N/A
out, safety related output terminals remaining de-
energized or in a status in which they ensure a safe
situation;

b) The control becoming inoperative with all safety N/A
related output terminals remaining de-energized or
assuming a status in which they ensure a safe
situation;
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¢) The control comes again in operation resulting in N/A
a) or b) as mentioned in this clause under the
condition that the safety related output terminals are
energized not longer than the fault reaction time
(Table 1, requirement 91). If the cause of the original
safety shut-down or lock-out condition no longer
remains and the control comes again in operation, it
operates in accordance with the safety related
functional requirements of Part 2 and the second
fault assessment carried out according to clause

H.27.1.2.3.3
H.27.1.2.4.3 | Second fault introduced during lock-out or safety- shut-down N/A
Any second fault (together with any other fault arising N/A

from that fault) in any one component (see Table
H.21), induced while the control is staying in the
safety shut-down or lock-out position, results in either
H.27.1.2.4.28),D) Or C) weoeeeieiiieeeeeeeeeeee :

The relevant part 2 specifies the fault reaction time ..: N/A
It may also specify a different time span in which the N/A
second fault does not occur, if different from 24 h.....:
H.27.1.2.5 |Circuit and construction evaluation N/A
H.27.1.2.5.1 | Test conditions N/A
The fault is considered to have occurred at any stage N/A
in the control program sequence
The control is operated or considered to operate N/A
under the following conditions:
a) at the most unfavourable voltage in the range N/A
85 % to 110 % of the rated supply voltage (V)...........:
b) loaded with the most unfavourable load declared N/A
by the factory ...
¢) in an ambient temperature of (20 £ 5) °C, unless N/A

there are significant reasons for conducting the test
at another temperature within the factory's declared
(=T g o T (O USRS

d) with any actuating member placed in the most N/A
unfavourable position;

e) with tissue paper placed on the supporting N/A
surface(s) of the control;

f) with sparks of about 3 mm in length and having an N/A
energy of not less than 0,5 J applied to those
components which are likely to liberate flammable
gases during the test

H.27.1.2.5.2 | Test criteria N/A
During the appraisal, it is verified that under the N/A
conditions described above, the following criteria are
satisfied.
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a) The control does not emit flames, hot metal or hot N/A
plastics, the tissue paper does not ignite, no
explosion results from the liberation of flammable
gases and any flame produced does not continue to
burn for more than 10 s after switching off the spark

generator

When a control is incorporated with any appliance, N/A
any enclosure afforded by the appliance is taken into

consideration

b) If the control continues to function, it complies with N/A

Clauses 8 and 13 or Clauses 8 and 13 of the
relevant part 2.

If it ceases to function, it still continues to comply with N/A
Clause 8 or Clause 8 of the relevant part 2

c¢) There is no loss of protective function N/A
After the tests there is no deterioration of the various N/A

parts of the control that result in failure to comply
with Clause 20 or Clause 20 of the relevant part 2.

H.27.1.2.5.3 | Assessment N/A

A thorough appraisal of the circuit is carried out to N/A
determine its performance under the specified fault
conditions. This appraisal takes the form of a
theoretical analysis and a component failure
simulation test

Fault simulations may also be carried out to simulate N/A
faults within complex devices, e. g. EPROM
emulation tests

Only the safety related software (software class B N/A
and C) as identified in H.27.1.2.1.2 are subjected to
further assessment. For class identification, a fault
tree analysis used

H.27.4 Electronic disconnection: withstands abnormal overvoltage conditions N/A
- control loaded as indicated in Cl. 17.2; rated N/A
H.27.4.1
VORAGE (V)i :
- control subjected to 1,15 x VR for 5 s during N/A

electronic disconnection; test voltage (V)................ :

- control provides electronic disconnection as N/A

H.27.4.2 determined by the test of H.11.4.16.2
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J ANNEX J — REQUIREMENTS FOR CONTROLS USING THERMISTORS P
Type 1 controls using thermistors as temperature N/A
J.4.3.5.4. sensing devices where self-heating is negligible are
not subjected to the tests for thermistors
According to features of automatic action provide the P
J.6.4.3.3 . C o ;
equivalent of micro-interruption
J4.3.5.101 | Thermistor evaluated for the function performed in N/A
the control. Type 2 tested with thermistor
Requirement 64 in table 7.2 observed N/A
J6.15.5 According to construction, addition: control using P
T NTC or PTC thermistors
J.6.17 According to use of the thermistor, addition: P
J.6.17.1 - thermistor control element N/A
J.6.17.2 - self-controlled heater N/A
J.6.17.3 - thermistor sensing element
J.7 Information, addition to Table 1

J61 - according to the use of a thermistor;
clause: J6.7; method: X

J62 - resistance/temperature characteristics; N/A
clauses: J15.7,J17.17.1, J12.2.1; method: X
J63 - resistance/temperature characteristics drift; N/A
clause: J17.18.2; method: X
J64 - Number of cycles; clause: J17.18.2 and N/A
J.4.3.5.101; method: X
J65 - Method of resistance/temperature N/A
measurements; clauses: J15.7, J17.18.1; method: X

J.12.2.1 Protection against humid conditions, addition: Type 2 controls using thermistors N/A
- resistance/temperature measurements performed N/A

before and after the test

- resistance/temperature characteristics and drift N/A
within the declared limits

Manufacturing deviation and drift, addition: N/A
resistance/temperature characteristics determined,

J.15.7 (indicated in J.12.2.1 and J.17.17) using the method
declared (factory) in Table 1, requirement 65

J.17 Endurance, addition: sequence of tests: P
a) Type 1 controls using thermistors: P
- Thermal runaway by increased voltage (PTC), N/A
J.17.8.5.
- Overcurrent test (NTC), J17.18.6 P
b) Type 2 controls using thermistors: N/A

1) Resistance/Temperature measurements before and after each of the following
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- extended cycling, J.17.18.2 N/A
- thermal conditioning, J.17.18.3 N/A
- cold environmental electrical cycling, J.17.18.4 N/A
- thermal runaway (PTC), J.17.18.5 N/A
- overcurrent test (NTC), J.17.18.6 N/A
J.17.171 Compliance, after tests J17.18.1 to J17.18.4: N/A
- performance of the control not adversely affected N/A
- function as intended and declared N/A
Type 2 controls using thermistors, resistance/temperature characteristic(s): N/A
- determined as indicated in b) of J.17.17 N/A
- as declared, Table 1, requirement 63 N/A
J.17.17.2 Compliance after tests J.17.18.5 and J.17.18.6 P
- control complies with requirements of Cl. 8 and 13 P
- no emission of flames or expulsion of particles P
Test conditions: test conducted on 3 samples; P
J.17.18 . o U : :
identification numbers; number...........ccccceveeeennen.n. :
Method of resistance/temperature measurement P
J17.18.1 (Table 1, requirement 65):
T R/T curve established taking into consideration, self-
heating, thermal dissipation and voltage effect
J.17.18.2 Extended cycling, thermistor subjected to: N/A
- number of cycles declared (factory); —
Table 1, requirement 64; number of cycles ............ :
- cycling over the portion of the resistance/ N/A
temperature curve used in the application
Self-controlled heaters and thermistor control elements cycled electrically N/A
- at max. rated voltage (V) ...ccooeeveeieiiicecee : —
- at max. load conditions ........ccccceeeiieeiineiieeceee : —
Thermistor sensing elements N/A
- Cycled thermally N/A
J.17.18.3.1 | Unswitched mode, thermal conditioning: N/A
- without energizing N/A
- temperature just below the step-like change in N/A
resistance occurs, resistance/temperature
declaration; Table 1, req. 62; temperature (°C) ..... :
S AUPALION ... : (1000 h —
J.17.18.3.2 | Switched mode, thermal conditioning: N/A
- without energizing N/A
This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 80 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict
- temperature: 30 K above temperature increment in N/A
which step-like change occurs; temperature (°C) ..:

S AURALION .. : 11000 h —

J17.18.4 Cold environmental electrical cycling: N/A
- control in a chamber at 0 °C or T, (the lower); N/A
temperature (°C) ..o.eeverereeeeee e :

- Thermistor cycled at max. rated electrical N/A
conditions

- over the significant portion of the resistance/ N/A
temperature curve; temperature (°C) .....cccceeeeennee. :

- NUMDEr Of CYCIES ... : 11000 cycles ==

J.17.18.5 Thermal runaway by increased voltage: N/A
- Thermistors energized with max. rated conditions N/A

(until thermally stabilized)

- voltage increased (appropriate rate: 0.1 times every N/A
2 min) until breakdown occurs or 2 x working voltage
is reached; voltage (V) .coooeveneneneeeeee :

J.17.18.6 Overcurrent test (NTC)

- Thermistor to be operated at max. rated condltlons
(A) (until thermally stabilized) ........cccceoviiiiiiinennne §

- Current increased (0.1 times every 4 min) until P
1.5 times max. working current is reached;
CUITENT (A) e :

12421 Components, addition: thermistors tested under N/A
I IEC 60738-1, IEC 60738-1-1 or IEC 60539
L ANNEX L (NORMATIVE) — OVERVOLTAGE CATEGORIES P
Requirements for overvoltage categories based on IEC 60664-1 considered P
N ANNEX N (NORMATIVE) — POLLUTION DEGREES P
Degrees of Pollution in the micro-environment per Annex N considered P
P ANNEX P (NORMATIVE) — PRINTED CIRCUIT BOARD (PCB) COATING N/A
PERFORMANCE TEST
. . . . Not applicable to PCB use in N/A
P.2 PCB base material complies with IEC 60249 series pollution degree 2
P.3 Electric strength of coating N/A
- test conducted after conditioning - Clauses P.3.3 N/A
and P.3.4
- based on operational insulation N/A
- test voltage per table 12........ccoovveieiereieeee : N/A
P.3.2 Ageing test: N/A
- five samples subjected to 130°C +2°C.............. : N/A
- duration: 1000 hours N/A
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P.3.3 Humidity Conditioning: N/A
- performed on same samples used in Cl. P.3.2 N/A
- conditioned in humidity chamber at a temperature N/A
of (35 + 1)°C and (90 + 5)% relative humidity
S AUrAtioN ... eeeeeenns | 48 DOUPS —
After conditioning, each sample was subjected to the N/A
electric strength test with complying test results
P.3.4 Environmental cycle conditioning: N/A
- five samples subjected to three complete cycles of N/A
conditioning per table P.1
After conditioning, each sample was subjected to the N/A
electric strength test with complying test results.
P35 After conditioning, each sample wrapped in aluminium foil was subjected to the N/A
- electric strength test, Cl. P.3.1 between:
- leads A, B, and C individually and common lead N/A
P3.6 .
(figure P.1)
- no evidence of flashover or breakdown N/A
Q ANNEX Q (NORMATIVE) — PRINTED CIRCUIT BOARD COATING N/A
PERFORMANCE TEST
Printed wiring board conforming to requirements for | Not applicable to PCB use in N/A
Q.1 type 1 coating (IEC 60664-3): complies with pollution degree 2
creepage requirements of Cl. 20, pollution degree 1
Printed wiring board conforming to requirements for N/A
Q.2 type 2 coating (IEC 60664-3): complies with
requirements for solid insulation, CI. 20.3
Q3 Samples: production printed boards or standard test boards (figs. Q.1 and Q.2) N/A
' used:
- Thirteen (13) samples for type 1 N/A
- Seventeen (17) samples for type 2 N/A
Q4+Q5 Compliance for type 1 or 2 coating: checked by tests of IEC 60664-3, Cl. 5 with test N/A
' levels or conditions specified in Cl. Q.5
T ANNEX T (NORMATIVE) - REQUIREMENTS FOR SELV AND PELV N/A
T2 Protection against electric shock by SELV or PELV N/A
T.21 SELV - Protection against electric shock is provided by the following measures N/A
— limitation of voltage, ELV according to T.3.1 in a N/A
circuit (the SELV-system), and
— protective-separation, according to T.3.2, of the N/A
SELV-system from all circuits other than SELV and
PELV, and
— Simple-separation, according to T.3.3, of the N/A

SELV-system from other SELV-systems, from
PELV-systems and from earth.
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Intentional connection of exposed-conductive-parts N/A
of the control to a protective conductor or to an
earth-conductor is not permitted.

In special locations where SELV is required and where protective screening N/A
according to T.3.2.1 is applied,

Separation between protective screen and every N/A
circuit by basic insulation rated for the highest
voltage present

Requirements for the elements of SELV are given in N/A
Clause T.3

T.2.2 PELYV - Protection against electric shock is provided by the following measures: N/A
— limitation of voltage, ELV according to T.3.1in a N/A

circuit which may be earthed and/or the exposed-
conductive-parts of which may be earthed (the
PELV-system), and

— Protective separation according to T.3.2 of the N/A
PELV-system from all circuits other than SELV and

PELV

It is not necessary to provide basic insulation N/A

between the protective screen and the PELV-system

Where live parts of the PELV-system are accessible N/A
(touchable) simultaneously with conductive parts
which, in case of a fault, could assume the potential
of the primary circuit, protection against electric
shock depends on protective-equipotential-bonding
(T.3.4) of all such conductive parts; such parts are
bonded to the protective earthing terminal or
termination of the control

Requirements for the elements of PELV are given in N/A
Clause T.3.

ELV, protective separation, simple separation, N/A
protective bonding as elements of SELV and PELV

T.3

Limitation of voltage provides that the voltage N/A
between simultaneously accessible parts does not
exceed relevant ELV limits as specified in 2.1.5 and
as specified in 8.1.1.

Protective separation between a SELV/PELV-circuit N/A
and other live circuits is achieved by means of:

T.3.1

T.3.2

— basic insulation and supplementary insulation, N/A
each rated for the highest voltage present, i.e.
double insulation, or

— reinforced insulation rated for the highest voltage N/A
present, or
— protective screening according to T.3.2.1 with the N/A

protective screen being separated from
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each adjacent circuit by basic insulation rated for the N/A
highest adjacent circuit voltage (see also T.2.1, last
paragraph), or

— A combination of these provisions. N/A

If conductors of different circuits are contained N/A
together in a multi-conductor cable or in another
grouping of conductors, they are insulated for the
highest voltage present, so that double insulation or
reinforced insulation is achieved

If any component is connected between the N/A
separated circuits, that component complies with the
requirements for protective impedance.

When the supply of SELV or PELYV circuits is obtained from supply mains of higher N/A
voltages, it is either

—through a safety isolating transformer, or N/A
— a converter with separate windings providing N/A

equivalent insulation and meeting following
requirements:

Control declared IPX7 was subjected to second fault N/A
analysis (item 73 of Table H.1) for the circuits and
insulation between windings of the converter and as
result of second fault the ELV value of 0 V was not
exceeded. The current between the poles of the
output complied with H.8.1.10.

Compliance is checked by inspection, measurement N/A
and when performing the appropriate test(s) in the
order of this standard.

Protective screening consists of a conductive screen N/A
interposed between hazardous-live-parts of the

control, installation, or system and the part being
protected (e.g. a SELV-circuit or a PELV circuit).

T.3.21

The protective screen is permanently connected to N/A
the protective earthing and the connection complies
with Clause 9; and

— Itself complies with the requirements of Clause 9. N/A

Basic insulation is required between SELV-/ PELV- N/A
T.3.3 circuits and other SELV-/ PELV-systems or earth
and is rated for the highest voltage present.

Component connected between separated circuits N/A
withstands the electric stresses specified for the
insulation which it bridges and its impedance limits
the prospective current flow through the component
to the steady-state current values indicated in
H.8.1.10 and H.11.2.5 for protective impedance

The requirements for protective bonding (Clause 9 of N/A
T.3.4 :
this standard) met
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For the installation of controls which consist of parts N/A
of the fixed electrical installation of a building, the
requirements for protective bonding in IEC standards
for installation of buildings apply

U ANNEX U - REQUIREMENTS FOR RELAYS WHEN USED AS CONTROLS IN N/A
IEC 60335 APPLIANCES

U.6.3 Classification according to their purpose N/A

U.6.6 Classification according to method of connection N/A

UG8 Classification according to protection against electric N/A

e shock
For a relay: insulation between coil and contact N/A
u.6.8.4 oS
circuits
For a relay: insulation between live parts and test N/A

u.6.8.5 X . .
function, manual action actuating member

u.7 Information N/A
3 - Rated voltage for both coil and contacts N/A
(Method C) ..o :

4 - Nature of supply for both coil and contacts N/A
(201110 ToTe 1@ S :
88 — Max. intended click rate U.23 (method D) ..... ; N/A

u.14 Heating N/A

U.14.4 Replacement: Tests were conducted under following conditions: N/A
Ucoii x 0,9 + contacts loaded or Iy x 0,9 + contacts N/A
loaded
Ucoi x 1,1 + contacts loaded or Iy x 1,1 + contacts N/A
loaded
Icoi =0 + contacts loaded (N.C. contacts) N/A
Relays were mounted as specified N/A
— PWB connected relays were mounted to PWB if N/A
submitted with relays to be tested
If not available, relays mounted to plain PWB N/A
material, conductors according to Tab 10.2.1 were
soldered to PWB pins

u.17.14 Endurance - Evaluation of compliance N/A
Replacement of second list item as follows: N/A
Requirements of Cl. 14, under the conditions stated
by U.14.4, for terminals, current carrying parts, and
supporting surfaces met (Table 13 Note 1)

U.17.16 Test for particular purpose controls N/A
Relays were endurance tested according to the following schedule: N/A
Ageing test of 17.6 N/A
Over-voltage test of automatic action of 17.7 N/A
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Test of automatic action at accelerated rate of 17.8 N/A
Test of automatic action at slow rate of 17.9 N/A
Overcurrent test of manual action at accelerated N/A
speed of 7.10
Test of manual action at slow speed of 7.11 N/A
Test of manual action at high speed of 17.12 N/A
Test of manual action at accelerated speed of 17.13 N/A
if applicable
Creepage distances, clearances and distances N/A
u.20 Lo :
through solid insulation
Assessment was conducted with relay energized, N/A
de-energized, and manually operated
U.23 Electromagnetic compatibility (EMC) requirements — N/A
' emission
Consideration given as to whether EMC N/A
requirements are applicable to relays
Components: Relays incorporating electronic N/A
u.24 -
components assessed according to Annex H.
AA ANNEX AA - MAXIMUM MANUFACTURING DEVIATION AND DRIFT N/A
Allowable deviation and drift N/A

Type of control : =

Temperature range ! _

Maximum allowable deviation from declared operating value N/A

% of declared value : =

Declared value [K] E =

Declared value [°C] : —

Calculated values N/A

Minimum operating temperature [°C] : —

Maximum operating temperature [°C]  : —

Measured operating values (see clause 15) : —

Maximum allowable drift from initial measured value N/A

% of declared value : =

Declared value [K] : =

Measured value [°C] : —

Calculated values N/A

Minimum operating temperature [°C] : —

Maximum operating temperature [°C]  : —
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Measured operating values see clause 15 : —

Notes a) through e) observed N/A
BB ANNEX BB - TIME FACTOR N/A
Method to determine time factor by one of the following methods N/A
BB.2: two bath method N/A
BB.3: gradient method N/A
BB.1 Characteristics and switching point for determination of T N/A
Checked in a steady state N/A
BB.1.1 Media N/A

Working medium ..o : —

B =TS =T 10 : —

Conversion facCtor .........coeeeveeeeeee e, : —

BB.1.2 T measured (as declared) N/A
With sheath or bulb N/A
Without sheath or bulb N/A
BB.1.3 Velocity of the test medium N/A
Fluids: 0.2 - 0.3M/S ..eeeiiiiiiieieeeese e —
Air: 1.0 - 1.5M/S oo : —
BB.2 Two bath method N/A

Initial steady state temperature, °C ..........cccceerrenneee. : —

Temperature of the bath, °C...........ccccoeeveerererernnne. . —

Set temperature of the control, 63.2% of the sudden —
41T T O :

Time (measured) up to reached output signal (= tlme ==
LE=103 (o G I PSS :

Declared value T, %C....eveeeeeeeeeeeeeeeeeeeeeeee e : —

Value of T according to table BB.1 N/A

BB.3 Gradient method: N/A

Initial steady state temperature, °C .........cccccovurennee. : =

Test bath gradient..........ccoooeiiiiiiiii : —

Set temperature of the control, °C ..........ccccovveuennns —

Time between reached bath temperature and —
reached output signal (=time factor T) .........cccceenee. :

Declared value T, %C ..o : —

Value of T according to table BB.1 N/A

CC ANNEX CC - NUMBER OF CYCLES P
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CC.1 Independently mounted and in-line cord controls P
Type of thermal control : Room thermostat —
Required number of automatic action 100 000 —

Required number of manual action : =

CC.2 Independently mounted and in-line cord controls (Canada and USA) N/A

Type of thermal control : —

Required number of automatic action —

DD ANNEX DD CONTROLS FOR USE IN AGRICULTURAL CONFINEMENT N/A
BUILDINGS (normative)

DD.5 Pre-Conditioning N/A
Wiring, fittings and etc. were supplied and their N/A
openings were sealed

DD.7.1 Moist carbon dioxide - sulphur dioxide - air mixture test N/A
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of carbon dioxide per day N/A
1% of volume of sulphur dioxide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 ml of water per 0.003m* of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.2 Moist hydrogen sulphide - air mixture test N/A
One sample for 10 days N/A
One sample for 30 days N/A
1% of volume of hydrogen sulphide per day N/A
Previous day’s mixture purged N/A
8 days during 10 day exposure and 2 days during N/A
30 day exposure
10 mL of water per 0.003m* of chamber volume N/A
maintained at bottom of chamber
Temperature of test chamber maintained at N/A
(25+2)°C

DD.7.3 Moist ammonia - air mixture tests N/A
One sample for 10 days N/A
One sample for 30 days N/A
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Ammonium hydroxide-water solution with N/A
concentration of 1% by volume ammonia vapour
above the solution

Remaining vapour of air and water N/A
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.4 Urea - water vapour test N/A
One sample for 10 days N/A
One sample for 30 days N/A
Saturated urea-water solution, excess crystals in 10 N/A
mL of water per 0,003 m?3 of chamber volume
Solution not replaced or replenished N/A
Temperature of test chamber maintained at N/A
(35+2)°C

DD.7.5 Warm humid air test N/A
One sample for 10 days N/A
One sample for 30 days N/A
The humidity of the test chamber is maintained at N/A
(98 £ 2) %
Temperature of test chamber maintained at N/A
(60+1)°C

DD.7.6 Disinfectant - germicide - water mixture exposure test N/A
One sample for 1300 cycles N/A
Intermittent spraying and drying of disinfectant N/A
germicide-water mixture, 10 min spray and 50 min
no spray
Temperature of test chamber maintained at N/A
(35+1)°C
Dairy disinfectant-germicide concentration of 7.8 ml N/A
per litre of water
Disinfectant-germicide composed of 15% dimethyl N/A
ammonium compounds and 85% inert ingredients

DD.7.71 Dust penetration test N/A
One sample, IEC 60529, first numeral 5 N/A
Category 1 or Category 2.......ccceeveeereeneneeesieennee : —

DD.7.7.2 Dust heating, abnormal test N/A
Controls with heat generating components, N/A
mounted and electrically connected as intended.
Wheat and cord dust passed through 0.075 mm N/A

mesh width screen
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Chamber temperature Tpax Or 40°C ....cooveunnee.e. ; —
Rated voltage and current until temperature stability N/A

DD.8 Recovery: Samples rinsed with water and allowed N/A
to dry at room temperature

DD.9 General evaluation N/A

DD.9.1 Gaskets and other enclosure sealing materials not N/A

deteriorated excessively

External adjustments and other mechanisms N/A
remain operable

Each corrosive exposure test without undue N/A
corrosion which may affect integrity of enclosure

DD.9.2 Each sample complies with Clause 8, Sub-clause N/A
17.5 and Clause 20 after the overvoltage test of
17.1.3.1 conducted at room temperature

In Canada and the USA, the overvoltage test N/A
replaced by an overload test

DD.9.3 For the test of DD.7.7.1, dust did not enter the N/A
enclosure

DD.9.4 For test of DD.7.7.2, the temperatures specified in N/A

Clause 14 were not exceeded by more than 15 K.

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 90 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



IEC 60730-2-9

Clause Requirement — Test Result — Remark Verdict

13.2 TABLE: electric strength test N/A

test location / circuit type of insulation type/model working test voltage flashover/

voltage (V) breakdown
(V)

20 TABLE: Creepage distance and clearance measurements Verdict
requirements creepage distance and clearance met P
supply working voltage (V) ......ccccceevvveriivnesesenceenenst | 3VDC —

overvoltage category ........ccocevcevenencenieenceesceeneeeenss |l —

rated impulse voltage according to table 20.1(V) ...... 1| 800V —
requirements for case B (20.1.7, 20.1.12) met N/A
(Cl. 20.1, NOE 2) ..o
creepage distance Cd and clearance Cl nominal |pollution |required Cd| Cd required Cl
across (type of insulation) Volt. (V) |[degree (mm) (mm) | Cl (mm) (mm)

operational insulation E_ = - i 1 - -

basic insulation = = - L - -
(Terminal between L and N)

supplementary insulation - - - - - -

reinforced insulation - - - - - -

(Between Live parts and touchable parts)

full disconnection n = - - _ .

micro-disconnection - - - - - -

electronic disconnection - - E - _ .

Remark: This product is SELV
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24.1/24.2 |TABLE: components P
No. |object/part No. factory/ type/model technical data mark(s) of
trademark conformity
TOPFAITHPCB , .
1 PCB COLTD Various V-0, 130C UL E154636
> LCD cover Sabic anovatlve PC 241R (f2) Flammability rating of UL E45329
Plastics BV V-2
3 Enclosure Sabic Innovative PC 241R (f2) Flammability rating of UL E45329
Plastics BV V-2
1) an asterisk indicates a mark which assures the agreed level of surveillance
H27.1 TABLE: Electrical / electronic component fault modes N/A
5 < | 3 . . o) B
) o —— = = —_
3 z |2 =) ° 3 o £
o E o © 3 S S = E
£ & = o & = © o 3 o
IS = = = < i X ® o = 0 <
> >S5 o >S5 —
2 s | 8| § |E s |8 |8s| 8|8, |2 2
o} 'S G = x 3 2 g2 | o5 | 56| 2 S
a bt < o |e¥| o | 2|28 | 28| So| ED @
S o o zZ - b S| o323 | 68| 298| 8o ©
o < o — g — — — —~ 9 (2] © = =
(&) 7] o © o0 ) Tw | ©.E 0O | o2 | &o® o
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Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict

ATTACHMENT TO TEST REPORT IEC 60730-2-9
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Automatic electrical controls for household and similar use

Part 2: Particular requirements for temperature sensing controls

Differences according to................ :  EN 60730-2-9:2010 used in conjunction with
EN 60730-1:2011

Attachment Form No. ........cccccerene : EU_GD_IEC60730_2_9H

Attachment Originator..................... : SIQ

Master Attachment.........ccccecerunecen. : Date (2014-03)

Copyright © 2014 IEC System for Conformity Testing and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
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Clause Requirement — Test Result — Remark Verdict
CENELEC COMMON MODIFICATIONS (EN) P

5. RATING —

5.1 Controls for direct connection to supply mains: P

single phase usage at 230V / multiphase usage at
400V covered (EN 60730-1)

6. CLASSIFICATION —
6.4.3.105 |Replace: N/A
an action which cannot be reset under electrically N/A

loaded conditions and at temperatures above -
20 °C or at a lower temperature if so declared
(Type 1.AK or 2.AK);

6.7 According to ambient temperature limits of the switch head N/A
6.7.104 Add: N/A
Non-bimetallic SOD for incorporation into N/A
appliances for heating or employing liquids or
steam
7. INFORMATION —
7.2 Methods of information: —

Replace in the table 7.2. —

601 — EMC standard / test method P
23.1(Method X) (EN 60730-1):

602 — declared voltage and current for emission P
test 23.1.1 (Method D) (EN 60730-1):

103 - SOD reset temperature (either —35 °C or N/A
0°C) 17.15.2.2 (Method X) (EN 60730-2-9):

115 - Ageing temperature for non-bimetallic SOD N/A
17.15.2.2 (Method D) (EN 60730-2-9):

116 - Rate of rise of temperature for testing non- N/A
bimetallic SOD 17.15.2.2(Method D) (EN 60730-2-
9):

Add. in the table 7.2. —

601 - The minimum voltage at which a voltage N/A
maintained thermal cut-out will not reset (this shall
not be higher than 0,85 times the minimum rated
voltage) 11.4.106 (EN 60730-2-9):

7.4.3 In United Kingdom terminals exclusively for live N/A
external conductor marked L not used other ways
(EN 60730-1 Annex ZB)

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 94 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict

10. TERMINALS AND TERMINATION’S N/A

10.1.4.2 Sub-clause deleted _

10.1.4.3 Sub-clause deleted —

10.1.16 Void —

10.2 Terminals and terminations for internal conductors —

10.2.1 Connectable conductors: N/A
-no terminals required if conductor permanently N/A
connected by factory

11. CONSTRUCTIONAL REQUIREMENTS —

11.1.102 | Add: —
Insulating material used in non-bimetallic SODs as N/A

defined in this standard shall comply with the
requirements of EN 60216-1:2001 and be suitable
for the application (EN 60730-2-9).

11.4 Actions: _

11.4.106 Replace: Voltage maintained thermal cut-out (Type 1.AK or Type 2.AK) —

A voltage maintained thermal cut-out shall be so N/A
designed that it does not automatically reset at any
temperature higher than -20 °C or any lower
temperature declared in Table 7.2, Requirement
111

Compliance is checked by the following test which N/A
is carried out as part of 17.14

The voltage maintained thermal cut-out shall be N/A
maintained, in an operated condition, at -20 °C or
at any lower temperature declared by the factory in
Table 7.2, Requirement 111

The voltage maintained thermal cut-out is N/A
connected to the voltage value declared in Table
7.2,Requirement 601, in series with a resistance of
a value which will limit the current through the
control to not more than the maximum rated
current together with a suitable means to detect
resetting of the thermal cut-out.

The test will continue for 1 h. The device shall not N/A
reset during this period.
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11.8 Size of cords - non-detachable N/A
11.8.1 Non-detachable cords: N/A
- rubber sheathed, not lighter than (60245 IEC 53) N/A
HO5RR-F of HD 22.4; type :
- PVC sheathed, not lighter than (60227 IEC 53) N/A
HO5VV-F of HD 21.5; HO5 VV-F; type111 :
11.11 Requirements during mounting, maintenance and servicing N/A
11.11.1 Covers and their fixing N/A

11.11.1.3 | Sub-clause deleted —

11.11.1.4 |Sub-clause deleted —

12. MOISTURE AND DUST RESISTANCE N/A
12.1 Protection against ingress of water and dust N/A
12.1.6.2 The glands and other sealing means are than N/A

tightened with a torque equal to two-thirds of that
given in Table 20 (19.1 of the previous edition)

12.3 Sub-clause deleted —
13. ELECTRIC STRENGTH AND INSULATION RESISTANCE —
Replace: —

Clause of part 1 is applicable —

13.2.3 Consult the table 12 for differences in test voltages |

13.3 Sub-clause deleted:

14. HEATING

14.4 Electrical conditions:

| V| T

- voltage (V): most unfavourable value between
0.9 and 1.1 times Ur

- voltage (V) if circuit not voltage sensitive: min. N/A
10% of Ug

- current (A): most unfavourable value between P
0.9 and 1.1 times I

14.71 If Tyeas = Tmax Specified in 14.1 (windings and core laminations), 6 samples N/A
subjected to the following tests:

Moving parts, if any, were locked and a current N/A
was passed individually through each winding to
reach Tya.x measured under the conditions of test
14.1

Current is increased to reach Ty + Tincrease N/A
(Tincrease Chosen in table Z1) and held constant for
the first period of the corresponding Timerqy
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Timereta (corresponding to chosen Tigrease) iS N/A
divided in 4 equal periods of 48h each followed by
humidity treatment acc. 12.2 (deviation: electric
strength at level 50 % of 13.2)

Failure of only one of the six samples during the N/A
first of the four periods of the test is ignored.
If 1 of the 6 samples fails during the 2", 3 or 4" N/A

period of the test, the remaining five samples are
subjected to an additional fifth test cycle

Fifth test cycle followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

Failure of any of the remaining five controls will N/A
entail a rejection.

Controls are than subjected to test of 17.8 for one N/A
half of specified cycles

Test of 17.8 followed by humidity treatment acc. N/A
12.2 (deviation: electric strength at level 50 % of
13.2)

15. MANUFACTURING DEVIATION AND DRIFT —

15.5.3.109 |Replace: =

For SODs, after the contacts have operated, N/A
satisfactory disconnection is determined by
subjecting each SOD device to the voltage
specified in Table 13.2, with no prior humidity
treatment

16. ENVIROMENTAL STRESS —

Replace: —

All controls except bimetallic SODs shall be P
environmentally conditioned as per Clause 16 of
EN 60730-1.

17 ENDURANCE —

17.2.2 Replace: —

Electrical load as specified in table 14(17.2.1 of the —
previous edition) at rated voltage Vg, with this
voltage than increased to 1,15 Vg for the
overvoltage test of 17.7 and 17.10

17.2.3 Sub-clause deleted _
17.3.1 Replace: .
If Trin is less than 0°C, the following additional tests N/A

shall be carried out with the switch head
maintained between T, and (T - 5) °C:
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
- Controls with Type 1 action — Clauses 16 and 17; N/A
- Controls with Type 2 action — Clauses 15, 16 and N/A
17;

17.15. Single operation devices —

17.151 Bimetallic single operation devices —

17.15.1.3 |Replace: —

17.15.1.3 | For bimetallic single operation devices with a N/A
declared reset temperature of -35 °C, six untested
samples shall be subjected to an over-voltage test
for one cycle under the electrical conditions of
Table 17.2-1.

17.15.1.3.1 | Replace: —

17.15.1.3.1 | For bimetallic single operation devices with a N/A
declared reset temperature of 0 °C, one sample
shall be subjected to an over-voltage test of 50
cycles under the electrical conditions of Table
17.2-1.

17.15.2 Non-bimetallic single operation devices —

Replace: _

For a non-bimetallic SOD, automatic temperature N/A
sensing functions except those for the non-
bimetallic part of the control, such as thermostat,
temperature limiter and/or the thermal-cut-out,
shall comply with 17.16.101, 17.16.103 and
17.16.104 respectively. Tests conducted on
separate samples.

Replace: _

17.15.2.1 Six untested samples are then to be mounted in a N/A
suitable apparatus and the thermal sensing
elements are conditioned for an ageing period
equal to either 750 h or the result of the specified
number of cycles declared by the end product
application divided by 4 (calculation value is the
number of hours), whichever is greater

The ageing temperature is declared in Table 7.2, N/A
Item 115, tolerance of 0 K -5 K. No operation of
the single operation devices shall occur during this
ageing period. Operation of the devices shall be
detected as indicated in 15.5.3.107

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 98 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause

Requirement — Test

Result — Remark

Verdict

Replace:

17.15.2.2

At the end of the ageing period, the samples are
removed from the apparatus.

N/A

The appropriate tests of Clause 15 shall be
repeated on six untested samples and the six
samples subjected to the conditioning of 17.15.2.1
and the temperatures measured shall be within the
declared deviation limits, with the electrical
conditions of the test VRmax and IRmax.

N/A

For non-bimetallic SOD's where any sensing
element has a declared reset temperature, the
SOD's shall be held at the temperature declared in
Table 7.2, the test shall continue for 7 h. The
device shall not reset during this period as
determined as indicated in 15.5.3.109

N/A

All samples shall then be subjected to the test of
Clause 13, carried out at the temperature limits
declared in Table 7.2, Requirement 36

N/A

17.16.105

Replace:

Void

18.

MECHANICAL STRENGTH

18.1

General requirements

18.1.6

Sub-clause deleted

18.4

Sub-clause deleted

20.

CREEPAGE DISTANCES, CLEARANCES AND DISTANCES THROUGH

INSULATION

Replace Table 22

21.

RESISTANCE TO HEAT, FIRE AND TRACKING

Replace:

21.2.7

Compliance is checked by the tests of Clause G.4
of Annex G, carried out at a voltage corresponding
to the PTI value declared for Table 1, requirement
30

Replace:

21.3

The test sequence of 21.2.1 through 21.2.7
applies, preceded by the preconditioning of 21.3.1.
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
For parts which maintain or retain in position P
electrical connections the glow-wire test carried-out
at 850 °C

21.4 Sub-clause deleted —

23. EMC REQUIREMENTS EMISSION N/A

Replace (the first line of the second paragraph) : —

23.1 Compliance is checked by one of the following N/A
methods as declared by the factory (Table 1,
requirement 601) (see also table H.10)

Add (before the first dashed paragraph): —

23.1.1 - the test is conducted at the lowest declared N/A
voltage and lowest declared current (Table 1,
requirement 602)

Replace (the second paragraph): —

23.1.2 The duration of radio interference is measured by N/A
an oscilloscope, or the measuring equipment
specified in EN 55016-1-1 but with the capability to
measure 20 ms, connected to the control so as to
measure the voltage drop across the contacts.

26. EMC REQUIREMENTS IMMUNITY. OPERATION WITH MAINS BORNE N/A
PERTURBATIONS, MAGNETIC AND ELECTROMAGNETIC DISTURBANCES
See Annex H N/A
27. ABNORMAL OPERATION N/A
27.2 Locked mechanism test (for controls incorporating Electro-magnets) N/A
C ANNEX C - COTTON USED FOR MERCURY SWITCH TEST N/A
Clause deleted —
D ANNEX D - HEAT, FIRE AND TRACKING N/A
Clause deleted —
ANNEX H - REQUIREMENTS FOR ELECTRONIC CIRCUITS P
H.7 Information, addition to Table 7.2: P
H36 - replacement: limits of activating quantity for P
any sensing element over which micro-
disconnection or electronic disconnection is
secure; clause: 11.3.2, H2.4.6; method: X
H.26 EMC REQUIREMENTS IMMUNITY .Operation with mains borne perturbations, N/A
magnetic, and electromagnetic disturbances
Add: N/A
This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.51.16.0742.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 100 of 112

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Attachment 1

EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
H.26.1 For EMC immunity of operating controls of Type 1 N/A
action intended to be used as “free standing
controls, independently mounted and/or in-line
cord controls” the test of Annex ZD applies
instead of those of Clause H.26
H.26.7 Influence of d.c. in a.c. networks (sub-clause deleted) N/A
H.26.10 Replace: N/A
Sub-clause deleted N/A
J ANNEX J - REQUIREMENTS FOR CONTROLS USING THERMISTORS P
J17.17 - thermal runaway by increased voltage (PTC), N/A
J17.18.5.
- thermal runaway by increased current (NTC), P
J17.18.6
CC ANNEX CC — Number of cycles N/A
Delete: Table CC.2 N/A
ZA ANNEX ZA (normative) Normative references to international publications P
ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) --
AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, --
UNITED KINGDOM
ZB2.7.2 Class 0 controls are not allowed N/A
ZB2.7.3 Class 0l controls are not allowed N/A
ZB 2.7.5.3 |Class 0l controls are not allowed N/A
ZB 4.3.3.1 |Class 0 controls and Class 0l controls are not N/A
allowed
ZB 4.3.3.3 |Class 0 controls and Class 0l controls are not N/A
allowed
ZB 6.8.2.1 |Class 0 controls are not allowed N/A
ZB 6.8.2.2 |Class 0l controls are not allowed N/A
ZB 6.8.3.1 |Class 0 controls are not allowed N/A
ZB 6.8.3.2 |Class 0l controls are not allowed N/A
UNITED KINGDOM P
ZB743 Terminals exclusively for live external conductor: P
indicated: "L"
ZB 7.4.3.2 |letter "L" must not be used in another way P
AUSTRIA, BELGIUM, DENMARK, FRANCE, GERMANY, ITALY, NORWAY, N/A
UNITED KINGDOM
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
ZB9.1.1 Class 0l controls are not allowed N/A
ZB9.1.2 Class 0l controls are not allowed N/A
Table 12 Note 10) Class 0l controls are not allowed N/A
ZB 11.1.3 |Plug must be according to standard sheet B2 in N/A
IEC 83 (see also ZC)
FINLAND , NORWAY AND SWEDEN N/A
ZB 16.2.1 |replace "-10+2 °C" by "-25+2 °C" (control must P
be stored 24h at -25+2 °C)
ZC ANNEX ZC, NATIONAL DEVIATIONS (EN) N/A
ZC11.1.2 |(SWEDEN) N/A
Mercury not allowed in switches and controls,
such as level switches, thermostats and relays
ZC 11.1.3 [(UNITED KINGDOM) N/A
add to requirement: These regulations apply to
all plugs for domestic use at a voltage of not less
than 200V and in General allow only plugs to BS
1363 to be fitted
ZD ANNEX ZD (normative) EMC IMMUNITY FOR CONTROLS P
ZD.2 Classification of the control: P
ZD.3 INFORMATION P
603 According to the electromagnetic environment P
of one of the two EMC levels (ZD.2)
604 EUT was tested without primary protection N/A
(ZD.5)
605 Cable length < 30 meters (ZD.5) N/A
606 Data line length < 10 meters (ZD.5) N/A
607 Test level (= protection level when upstream N/A
protection is not in place) (ZD.5)
608 Data line length < 3 meters (ZD.5) N/A
609 Applicable of test and frequency (ZD.9) N/A
Installation and environmental condition N/A
ESD: e : —
Radiated EMF field: Level; Frequency range ......... : —
Burst: Level ... —
Surge: Installation Class.........ccoovveveeveeneeiensenniens : —
Conducted disturbance: Level..........cccevecvecenennnn —
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause Requirement — Test Result — Remark Verdict
Power magnetic field: Level..........ccoovvviiinnnnne : —
Voltage dips & interruption Level...........cccoooeeeen. : —
ZD.4 Compliance criteria ABC —
ZD.5 Surge immunity test P
The control is mounted as specified in 4.1.1, P
supplied at rated voltage and operated at
representative
operating conditions. It is tested in accordance P
with EN 61000-4-5.
AC power supply and AC /O directly connected to P
mains network
AC power supply and AC I/O not directly connected N/A
to mains network
DC power supply and DC 1/O directly connected N/A
thereto
Unsymmetrical operated circuits/lines N/A
Symmetrical operated circuits/lines N/A
Shielded 1/0O and shielded communication lines N/A
ZD.6 Electrical fast transient/burst immunity test P
AC power supply and control output for direct P
connection to the supply
DC power supply and control outputs for direct N/A
connection to the supply
Data lines N/A
ZD.7 Radio-frequency electromagnetic field immunity P
ZD.71 Immunity to conducted disturbances P
Test levels for conducted disturbances on,
mains P
I/O lines N/A
DC power lines N/A
ZD.7.2 Electrostatic discharge P
Test voltage and application..........c.ccocceveeneeneenen. :
ZD.8 Immunity to radiated electromagnetic fields Control P
declaration
80 MHz to 1 GHz Field strength ........ccccoeieiiieienns : P
1,4 GHz to 2 GHz Field strength ........cccoecveivenenne : P
2,0 GHz to 2,7 GHz Field strength ........cccccceeneeneee. : P
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EN deviation of IEC 60730-2-9:2008+A1:2011

Clause

Requirement — Test

Result — Remark Verdict

ZD.9

Immunity to power-frequency magnetic fields

POWET ... :
AT e :
FrequeNCY ..oooveei e :

ZD.10

Test of the influence of voltage dips and voltage
interruption in the power supply network

During the test, the control was initially operated at
its rated voltage. The control was operated at
representative operating conditions.

Voltage dips (50 Hz / 60 Hz)

Duration in periods 50 Hz/60 Hz

Compliance criteria

Voltage interruption (50 Hz/60 Hz)

Duration in periods 50 Hz/60 Hz

Compliance criteria

Y4

ANNEX ZZ (informative) Coverage of Essential Requirements of EU Directives

U|U|U| V| TUO|(T|T©
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Attachment 2

ATTACHMENT TO TEST REPORT
DIFFERENCES BETWEEN REVISION EN 60730-1: 2011 and EN 60730-1: 2016

Differences according to..........cc..... : EN60730-1:2016

Attachment Form No. ......cccocverienaes : TOS-01

Attachment Originator...................... : TOS

Master Attachment.........ccccceeccmruncen. : Date (2017-03)

Title Changes of the title of the Standard into “Automatic electrical controls — Part 1: N/A
General requirements”;

H.26.1 Add: P

For type 2 controls the tests of Clause H.26 are also carried out after the control
has performed its safety function.

H.26.4 Add harmonics and interharmonics including mains signalling at a.c. power port, P
low frequency immunity tests

Table H.12 | modification to Table H.12 to align with CISPR 22 P

J.1.1.1 Replace the first paragraph by: P

Annex J is applicable to discrete thermistor-type devices and to controls using
thermistors constructed of doped ceramic or polymeric semiconductor materials.

Add: N/A

Annex J does not apply to thermistors used in control functions where further
measures to ensure safety are implemented within the control.

These requirements apply to positive temperature coefficient (PTC) and negative
temperature coefficient (NTC) type devices.

Control devices, such as current limiters are not intended to replace current
interrupting devices such as fuses, but are intended to provide a level of overcurrent
protection complying with the end-use equipment requirements.

J.4.2.5 Add: N/A

Unless otherwise specified, representative samples as indicated in Table J.3 shall
be subjected to the tests specified in J.17.18. New samples shall be used for all
tests other than the overload and endurance tests.

J432  |Add: P

For the purposes of this standard, the rated voltage (V r ) of a thermistor is the input
voltage of a thermistor as declared by the factory.

J.43.2.11 |Add: P

The electrical and thermal ratings of a thermistor shall be in accordance with Table
J.4 and based on its intended application.

J.11.3.10 |Add: N/A

Thermistors used in controls to provide functional safety or as controls to provide
functional safety for a controlled application shall provide type 2 action (type 2.YJ),
for other applications at least (type 1.YJ).
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J.15.7 Add calibration tests for PTC thermistors N/A

J.15.8 Add inrush current measurement P

J.20 Add creepage distances, clearances and distances through insulation requirements P

J.o7 Add the requirements for abnormal operation P

Annex V Add new requirements covering battery-powered controls, and the use of batteries in P
controls.

CL.24.1.1 |Add: N/A

Switch mode power supplies or transformers used in converters shall comply with
the requirements of IEC 61558-2-16.

CL.24.4 Add: N/A

Switch mode power supplies not covered by 24.2.1, including their peripheral
circuitry, used in electronic controls shall comply with the tests of 24.4.1 and all of
the applicable requirements of this standard.

CL.24.4.1 |Add overload tests for switch mode power supplies N/A

CL9.3.3 revisions covering the allowance of screwless-type clamping units complying with N/A
EN 60999-1

H.11.12 Add: P
Subclause H.11.12.4 contains additional requirements for remotely actuated control
functions.

H.11.12.4 |Add: P

Add the tests of remotely actuated control functions

updated requirements for temperature sensing controls. P
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Details of: General View for model RT310iTX
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Details of: General View
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Details of: Inside construction
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Details of: Inside construction
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Details of: Inside construction
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Details of: PCB
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Details of: General View for model RT310iTX (WB2)
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End of report
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Report No.
Applicant
Address

Factory 1
Address

Factory 2
Address

Product Type
Model No.
Standards

Date of receipt :

Date of Test
Date of Issue

Test Engineer

Reviewed By

EMC TEST REPORT

68.5.52.16.0743.04
Salus Limited

6/F, Building 20E, Phase 3, HongKong Science Park, 20 Science
Park East Avenue, Shatin, New Territories, HongKong

Computime Electronics (Shenzhen) Company Limited

Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Community, Nanwan Street Office Longgang District, Shenzhen.
China

Asia Electronic Dongguan

Zhen’ an Science and Technology Industrial Park, Chang’ an
Dongguan Guangdong, PRC.

Thermostat

RT310iTX, RT310iTX (WB), RT310iTX (WB2)
EN 60730-2-9 :2010

EN 60730-1:2016

ETSI EN301 489-3 V2.1.1(2017-03)

ETSI EN301 489-1 V2.2.0(2017-03)

Mar. 29, 2018

Jul. 26, 2017
Apr. 08, 2018

Andy Du AK[ _

Patrick Li

Test Result :

PASS *

* In the configuration tested, the EUT detailed in this report complied with the standards specified above.

* Only part tests related to RED article 3.1.b were performed and reported in this report. Hence to clarify

compliance with RED 2014/53/EU shall comply with the other essential required tests additionally.
* The test results presented in this report relate only to the object tested.
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Test Summary

Electromagnetic Compatibility (EMC) Part

0.5per

Test Test Requirement Test Method Class / Severity | Result
EN 60730-1:2016
Conducted Emission EN 60730-2-9:2010
(150KHz to 30MHz) EN301 489-1 EN 55082 Class B N/A
EN301 489-3
EN 60730-1:2016
Radiated Emission, EN 60730-2-9:2010
30MHz to 6000MHz EN301 489-1 EN 55032 Class B PASS
EN301 489-3
EN 60730-1:2016
Harmonic Current EN 60730-2-9:2010 Clause 7 of
Emissions EN301 489-1 - 22 EN61000-32 | VA
EN301 489-3
EN 60730-1:2016
Voltage fluctuation and EN 60730-2-9:2010 Clause 5 of
Flicker EN301 489-1 e i EN61000-33 | VA
EN301 489-3
EN 60730-1:2016
. EN 60730-2-9:2010 +6 kV Contact
Electrostatic discharge EN301 489-1 IEC 61000-4-2 18 kV Air PASS
EN301 489-3
EN 60730-1:2016
Radiated Immunity EN 60730-2-9:2010 3V/m, 80%,
(80MHz to 6.0GHz) EN301 489-1 IEC 61000-4-3 |4y, Amp. Mod.| PASS
EN301 489-3
EN 60730-1:2016
Fast transients EN 60730-2-9:2010 AC +1.0kV
common mode EN301 489-1 SR DC +0.5kV N/A
EN301 489-3
EN 60730-1:2016
Surges, line to line and EN 60730-2-9:2010 . +1kV D.M.t
line to ground EN301 489-1 LEC 61000 4 +2kV C.M.1 N/A
EN301 489-3
EN 60730-1:2016 3Vrms(emf)
RF common mode EN 60730-2-9:2010 A ’
0,15 MHz to 80 MHz EN301 489-1 IEC 61000-4-6 80%, lﬂk;z Amp. N/A
EN301 489-3 ]
EN 60730-1:2016 0 Z%g;;:or
Voltage dips and S IEC 61000-4-11 |40 % Us* for 5per| N/A
interruptions EN301 489-1 70 % U-* for
EN301 489-3 !

Remark:

AM.: Amplitude Modulation.
1: D.M. — Differential Model
* : Uris the nominal supply voltage.

P.M: Pulse Modulation.
1: C.M. — Common Mode

N/A: means not applicable.
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1 General Information
1.1 Client Information
Please refer to page 1
1.2 General Description of E.U.T.

Name: Thermostat

Model No. : RT310iTX, RT310iTX (WB), RT310iTX (WB2)

1.3 Details of E.U.T.

Ratings: 3Vdc (2x’AA” Size battery)
1.4 Description of Support Units

The EUT has been tested as an independent unit.
1.5 Test Location
All tests were performed at:
Global United Technology Services Co., Ltd.(CNAS: L5775)

Address: 2nd Floor, Block No.2, Laodong Industrial Zone, Xixiang Road Baoan
District, Shenzhen, China

1.6 General product information:

1. This report is based on report 68.5.52.16.0743.03, update the applicant address.
2. RT310iTX and RT310iTX (WB) are identical to each other except for model name.

3. RT310iTX (WB2) and RT310iTX (WB) are identical to each other except for enclosure
appearance.
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2 Equipment Used during Test

Harmonics & Flicker
Equipment Manufacturer Model No. Serial No. Cal Until
Harmonic and Flicker
Analyzer Cl PACS-1 S59176 29 Aug, 2017
AC Power Source Cl 5001ix-CTS-400 59176 29 Aug, 2017
Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Artificial Mains
Network Rohde&Schwarz ENV216 3560655012 29 Aug, 2017
Shield Room ZhongYu Elertron 8X5X3.5 N/A 29 Aug, 2017
C°”d“8°ted Emission FALA EZ-EMC N/A 29 Aug, 2017
oftware
Discontinuous Disturbance Voltage
Equipment Manufacturer Model No. Serial No. Cal Until
Click Analyzer AFJ CL55C 55040929140 29 Aug, 2017
Artificial Mains AFJ LS16C 160108020208 29 Aug, 2017
Network
Disturbance Power
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Absorbing Clamp SCHWARZBECK MDS-21 3892 03 Nov, 2017
Magnetic Field Induced Current (9 kHz — 30 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Triple-loop
Antenna SCHWARZBECK FMzB 1519 045 29 Aug, 2017
Magnetic Radiation
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
Triple-loop
Antenna SCHWARZBECK FMzB 1519 045 29 Aug, 2017
Common Mode Terminal Voltage (30MHz — 1000MHz CDN method)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver Rohde&Schwarz ESCI 100939 29 Aug, 2017
6dB Attenuator Weinschel WAS59-6-33 2537 29 Aug, 2017
C°”p",‘\‘l%t'avg‘rf”p"”g SCHWARZBECK L-801M2/M3 2531 29 Aug, 2017
Radiated Emission (30MHz — 1000MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2019
R ke Schwarzbeck VULB 9162 058 11 Feb, 2019
3m Semi-anechoic Zhongshuo 9mx6mx6m N/A 11 Feb, 2019
Electronics
RF Cable R&S RO1 10403 11 Feb, 2019
Radiated Emission (1GHz — 18GHz)
Equipment Manufacturer Model No. Serial No. Cal Until
EMI Test Receiver R&S ESCI 7 100965 11 Feb, 2019
Log-pariodic Dipole Schwarzbeck VULB 9162 058 11 Feb, 2019
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3m Semi-anechoic Zhongshuo 9Imx6mx6m N/A 11 Feb, 2019
Electronics
RF Cable R&S RO1 10403 11 Feb, 2019
Radiated Susceptibility
Equipment Manufacturer Model No. Serial No. Cal Until
Signal generator R&S SMB 100A 102710 11 Feb, 2019
o . BLWA
Power amplifier BONN Elektronik 0810-160/100D 149644 11 Feb, 2019
Isoiropic Field Narda EP-601 511WX30620 11 Feb, 2019
Log-periodic Antenna SCHWARZBECK STLP 9128D 078 11 Feb, 2019
Power Meter FEANKONIA PMS 1084 108B1289 11 Feb, 2019
Conducted Susceptibility(150 kHz-230 MHz)
Equipment Manufacturer Model No. Serial No. Cal Until
Conducted Immunity Frankonia CIT-10/75 12B1113 29 Aug, 2018
Test System
6dB Attenuator Weinschel WA59-6-33 2537 29 Aug, 2018
Coupling Decoupling | 5oy ARZBECK L-801M2/M3 2531 29 Aug, 2018
Network
Coupling Decoupling | g ARZBECK L-801AF2 2536 29 Aug, 2018
Network
Electrical Fast Transient(EFT)
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact
Simulator EM TEST UCS 500N5 V0925104927 29 Aug, 2018
Single-Phase Toroidal
Transformer with EM TEST V4780S2 2538 29 Aug, 2018
autowinding
Surge
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EMTEST UCS 500N5 V0925104927 29 Aug, 2018
Simulator
Single-Phase Toroidal
Transformer with EMTEST V4780S2 2538 29 Aug, 2018
autowinding
Voltage dips and Interruption
Equipment Manufacturer Model No. Serial No. Cal Until
Ultra Compact EM TEST UCS 500N5 V0925104927 29 Aug, 2018
Simulator
Single-Phase Toroidal EMTEST V4780S2 2538 29 Aug, 2018
Transformer with
autowinding
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
ESD Simulator TESEQ AG NSG 437 268 31 Aug, 2018
Electrostatic Discharge
Equipment Manufacturer Model No. Serial No. Cal Until
Shielding Room Zhong Yu 8x5x35 m N/A 11 Feb, 2019
EMI Test Receiver Rohde & Schwarz ESCI 100085 11 Feb, 2019
"Van der Hoofden"
Test-head SCHWARZBECK VDHH-9502 10543 11 Feb, 2019
Horn antenna SCHWARZBECK BBHA 9120 E BBHA9120E318/0899 11 Feb, 2019
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3 Emission Test Results

3.1 Mains Terminals Disturbance Voltage, 150 kHz to 30MHz

Test Requirement : EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method : EN 55032

Test Date : -

Frequency Range: 150kHz to 30MHz

Class/Severity: Class B

Detector: Peak for pre-scan (9kHz Resolution Bandwidth)

Quasi-Peak & Average if maximised peak within 6dB of Average Limit

3.1.1 E.U.T. Operation

Operating Environment:

Temperature : =
Humidity : --
Atmospheric Pressure : -

EUT Operation :

Compliance test was performed in ON mode.

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

3.1.2 Measurement Data

An initial pre-scan was performed on the live and neutral lines.

No futher quasi-peak or average measurements were performed since no peak emissions were
detected within 10dB line below the average limit.

Please refer to the following peak scan graph for reference.

3.1.3 Conducted Emissions Test Data
N/A

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.52.16.0743.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 8 of 36

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



3.1.4 Mains Terminal Disturbance Voltage on AC Test Setup Drawing

| A: EUT
1 1. table
— LLS.N
Shielded
room

4. Test receiver

Test Setup: Conducted Emission 0.1/0.15 - 30MHz
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3.2 Radiated Emission: 30MHz to 6000MHz

Test Requirement : EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method : EN 55022

Test Date : Jul. 26, 2017

Frequency Range: 30MHz to 6000MHz

Class/Severity: Class B

Detector: Peak for pre-scan (120kHz resolution bandwidth)

Quasi-Peak & average if pre-scan peak within 15dB of average limit.

3.2.1 E.U.T. Operation

Temperature: 23.2°C
Humidity: 54% RH
Atmospheric Pressure: 1012 mbar

EUT Operation:
Compliance test was performed in ON mode.

If any maximised peak emissions are detected within 15dB of the average limit line, then:

. Extend the lead to at least 6.2m (i.e. half wavelength at 30MHz plus twice the
length of the absorbing clamp) length or keep the original lead length (if no other
lead can is connected to the unit at the end of the lead).

. Maximise all peak emissions by moving clamp along cable.

o Perform Quasi-Peak and Average measurements on all maximised peak
emissions within 6dB of the average limit line.

3.2.2 Measurement Data

Extending the cable to 6 meters, performed quasi-peak & average measurements since
peak emissions from the EUT were detected within 15dB of the limit line. Average
measurements were only performed if the quasi-peak measurements were within 15dB of
the average limit line.

Please see the below Quasi-peak & Average measurement data for reference.

Remarks:No significant emissions above the equipment noise floor were detected.
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3.2.3 Radiated Emissions Test Data

Vertical:

Level (dBuV/m)

20

70

60

03{] 50 100 200 500 1000
Frequency (MHz)
Ttem Freq Read Antenna PRM Cable Result Limit Over Detector Polarization
Level Factor Factor Loss Level Line Limit
(Mark) (MHz) (dBuWV) (dB/m) dB dB (dBuWV/m) (dBpuV/m) (dB)
1 43.35 13.23 16.52 0.00 0.64 30.39 40.00 -9.61 Peak VERTICAL
2 60.07 12.86 10.98 0.00 0.76 24.60 40.00 -15.40 Peak VERTICAL
3 95.76 14.21 10.96 0.00 1.00 26.17 40.00 -13.83 Peak VERTICAL
4 104.54 12.83 11.98 0.00 1.04 25.85 40.00 -14.15 Peak VERTICAL
5 201.39 13.35 9.74 0.00 1.49 24.58 40.00 -15.42 Peak VERTICAL
6 259.23 13.66 12.35 0.00 1.74 27.75 47.00 -19.25 Peak VERTICAL
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80.0 dBu¥/m

Limit: —
J A
40 4 )5
NMWWW
ZWM g ;-.
M
0.0
1000.000 2000 [MHz] 3000 4000 5000 GO00.000
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuv dB dBuV/m dBuV/m dB Detector
1 2336.258 20.07 -6.21 13.86 50.00 -36.14 AVG
2 2337.996 28.15 -6.20 21.95 70.00 -48.05 peak
3 4173.041 18.75 410 22.85 5400 -31.15 AVG
4 4177.964 33.81 4.11 37.92 7400 -36.08 peak
5 5060.890 33.48 5.07 38.55 7400 -35.45 peak
6 * 5063.627 19.33 5.06 24.39 54.00 -2961 AVG
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Horizontal:

Level (dBuvim)

80

70

60

03{] 50 100 200 500 1000
Frequency (MHz)
Item Freq Read Antenna PRM Cable Result Limit Over Detector Polarization
Level Factor Factor Loss Level Line Limit
(Mark) (MHz) (dBuV) (dB/m) dB dB (dBuV/m) (dBuV/m) (dB)
1 43.97 12.65 16.97 0.00 0.64 30.26 40.00 -9.74 Peak HORIZONTAL
2 59.86 13.12 10.95 0.00 0.76 24 83 40.00 -15.17 Peak HORIZONTAL
3 101.64 12.29 11.87 0.00 1.03 25.19 40.00 -14.81 Peak HORIZONTAL
A 205.68 12.83 9.57 0.00 1.51 23.91 40.00 -16.09 Peak HORIZONTAL
5 283.98 12.85 12.64 0.00 1.83 27.32 47.00 -19.68 Peak HORIZONTAL
6 406.09 11.81 16.06 0.00 2.28 30.15 47.00 -16.85 Peak HORIZONTAL
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80.0 dBu¥/m

Limit:

T

40

[
M’”
A 3
2
bttt
0.0
1000.000 2000 [MHz] 3000 4000 5000 6000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 1667.437 18.87 -9.71 9.16 50.00 -40.84 AVG
2 1669.365 28.92 -9.71 19.21 70.00 -50.79 peak
3 4177.844 18.83 411 22.94 5400 -31.06 AVG
4 4177.964 3342 4 11 37.53 7400 -36.47 peak
5 * 5063.033 19.31 5.06 24 .37 5400 -29.63 AVG
6 5069.966 32.96 5.03 37.99 7400 -36.01 peak
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3.2.4 Radiated Emissions Test Setup Drawing

« 3m l
‘ C
il
B ' |
A:EUT
B: Turn table
C: Receiving antenna
D: Test receiver
E: Semi-anechoic chamber
Test-setup: Radiated emission 30MHz-6000MHz
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3.3 Harmonics Test Results

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: EN61000-3-2

Frequency Range: 100Hz to 2kHz

Test Result: N/A

AA alkaline batteries, 2x1.5 V d.c. , this test is not applicable

3.4 Flicker Test Result

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-3
Test Method: EN61000-3-3
Test Result: N/A

AA alkaline batteries, 2x1.5 V d.c. , this test is not applicable
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3.4.1 Harmonics and Flicker Test Setup Drawing

d9a

E.UT.

Power frequency test system

Computer

o0 w>

Monitor

Test-setup: Steady State Harmonics Test & Voltage Fluctuations (Flicker Meter Test)
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4 Immunity Test Results

4.1 Performance Criteria Description

Criterion A: The apparatus shall continue to operate as intended. No degradation of
performance or loss of function is allowed below a performance level specified by
the manufacturer, when the apparatus is used as intended.

Criterion B: The apparatus shall continue to operate as intended after the test. No degradation
of performance or loss of function is allowed below a performance level specified
by the manufacturer, when the apparatus is used as intended.

Criterion C: Temporary loss of function is allowed, provided the function is self recoverable or

can be restored by the operation of the controls.
For further details, please refer to Clause 6 of EN 61547

4.2 ESD
Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-2
Test Date: Jul. 26, 2017
Discharge Impedance: 330 Q /150 pF
Discharge Voltage: Air Discharge: +8kV
Contact Discharge: +6kV
HCP & VCP: +6kV
Polarity: Positive & Negative
Number of Discharge: ~ Minimum 10 times at each test point
Discharge Mode: Single Discharge
Discharge Period: 1 Second minimum

4.2.1 E.U.T Operation

Operating Environment:
Temperature: 23.3°C
Humidity: 55 % RH
Atmospheric Pressure: 1012 mbar

EUT Operation:
Compliance test was performed in ON mode.

This test report shall not be reproduced except in full, without written approval of TOS.
TEN-ONE SERVICES CO., LTD

8/F, Block F, Guangdong Software Science Park, No.11 Caipin

Road, Guangzhou Science City, Guangzhou 510663

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138

Technical Report No.: 68.5.52.16.0743.04
2018-04-08
page 18 of 36



4.2.2 Direct Application Test Results

Observations:  Test points: 1. All Exposed Surface & Seams;
2. All metallic part

Direct Application Test Results
Discharge Level (kV) | Polarity(+/-) Test Point | Contact Discharge Air Discharge
8 +/- 1 N/A A
6 +/- 2 A N/A
Results:
A: No degradation in the performance of the E.U.T. was observed.
N/A: Not applicable

4.2.3 Indirect Application Test Results

Observations: Test points: 1. All Sides.
Indirect Application Test Results
Discharge Level (kV) | Polarity(+/-) Test Point Horizontal Vertical
Coupling Coupling
6 +/- 1 A A

Results: PASS

A: No degradation in the performance of the E.U.T. was observed.
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4.2.4 ESD Test Setup Drawing

Vertical Coupling

ESD Generator
Plane (VCP)
‘ Any Metallic
Structures
I I
Insulator
Wooden
Table

Test Setup: Electrostatic Discharge (ESD)

For reference only
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4.3 RF electromagnetic field

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-3

Criterion required: Performance criteria for CR

Test Date: Jul. 26, 2017

Frequency Range: 80MHz to 6.0GHz

Antenna Polarization: Horizontal & Vertical

Test frequency: Refer to below table.

4.3.1 E.U.T Operation

Operating Environment

Temperature: 23.1 °C
Humidity: 52 % RH
Barometric Pressure: 1012 mbar
EUT Operation:

Compliance test was performed in ON mode.

4.3.2 Test Results
AC mains of AC Cable

Frequency Level Modulation EUT Face Result / Observations
0°vV A
0°H
90°V
80MHz 1kHz, 90°H A
to 6.0GHz 3v/m | 80% Amp. Mod, .
' 10% increment 180°V A
180°H
270°V A
270°H

Results: Pass

A: No degradation in the performance of the E.U.T. was observed. No unintentional transmissions
were observed.
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4.3.3 Radiated Inmunity Test Setup Drawing

| F
<« 3m .|
| E
LPB-2513
4 K
C
AEUT | | | =
B: Turntable I |
C: Transmitting Antenna
D: Field Strength Probe
E: Signal Generator
F: Field Strength Monitor
G: Power Amplifier
| : Anechoic Chamber J
J: Camera
K: Monitor
I
Test-setup: Radiated Immunity
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4.4 Fast transients common mode

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-4

Test Date: -

Test Level: 1.0kV on AC and Signal

Polarity: Positive & Negative & PE

Repetition Frequency: 5kHz

Burst Duration: 300ms

Test Duration: 2 minutes per level & polarity

4.41 E.U.T Operation

Operating Environment

Temperature: --
Humidity: --
Barometric Pressure: =

EUT Operation:
Compliance test was performed in ON mode.

4.4.2 Test Results
N/A
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4.4.3 Fast Transients common mode Test Setup Drawing

Digital Oscilloscope
Burst Generator
EUT

Wooden Table
Ground Wire

moow?>

Test-setup: Fast Transients (Burst)
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4.5 Surge

4.5.1

4.5.2

Test requirement:
Test Method:

Test Date:

Pulsform:

Test voltages:
Coupling:

Coupling phases :
Number of surges :
Repetition rate :
Performance criterion:

E.U.T Operation

Operating Environment

Temperature:
Humidity:
Atmospheric Pressure:

EUT Operation:

EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3

IEC 61000-4-5

Tr/Th=1.2/50us

+1.0KV or +2.0KV

Coupling Network for AC Mains

0, n/2, &, 3n/2

5 (for each combination of parameters)
max. 1/min

B

Compliance test was performed in ON mode.

Test Results
N/A
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4.5.3 Surge Test Setup Drawing

Digital Oscilloscope
Surge Generator
EUT

Wooden Table
Ground Wire

moow>»

Test-setup: Surges tests
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4.6 Radio-frequency Common Mode / Conducted Susceptibility (CS)

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-6

Test Date: -

Frequency Range: 0.15MHz to 80MHz

Test level: 3V rms (unmodulated emf into 150 Q)

Modulation : 80%, 1kHz Amplitude Modulation.

4.6.1 E.U.T Operation

Operating Environment

Temperature: --
Humidity: --
Atmospheric Pressure: -

EUT Operation:
Compliance test was performed in ON mode.

4.6.2 Test Results
N/A
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4.6.3 Conducted Immunity Test Setup Drawing

CDN

EUT

Wooden table

Reference Ground Plane
Wooden table

Ground Wire
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Test-setup: Conducted Immunity
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4.7 Voltage Dips and Interruptions

Test requirement: EN 60730-1, EN 60730-2-9, EN301 489-1, EN301 489-3
Test Method: IEC 61000-4-11
Test Date: --

<5% of UT (Supply Voltage) for 250 Periods
Test Level: 40% of UT (Supply Voltage) for 5 Periods

70 % of UT (Supply Voltage) for 0.5 Periods
No. of Dips/ Interruptions : 3 per Level at 10s intervals

4.7.1 E.U.T Operation

Operating Environment

Temperature: --
Humidity: --
Atmospheric Pressure: -

EUT Operation:
Compliance test was performed in ON mode.

4.7.2 Test Results
N/A
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4.7.3 Voltage Dips and Interruptions Test Setup Drawing

A: Mains Drop out Simulator
B: EUT

C: Wooden Table

D: Ground Wire

Test-setup: Voltage Dips, Interruptions & Variations
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5 Photographs - Constructional Details

5.1 EUT —General view for model RT310iTX

SsALus

5.2 EUT —General view

INSTINCT
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5.3 EUT —General view

5.4 EUT —General view of inside construction

B 30 40 41 42 43 44 458
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5.5 EUT -Inside construction

5.6 EUT —Inside construction

| 55 56 57 58 59 6
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5.7 EUT —Inside construction

5.8 EUT -PCB

44 45 46 -{7 48 49
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5.9 EUT -PCB

5.10 EUT -PCB

® AL
» REVLD
2016-09-23
v
(X |
|
L B
/

8 49 50 51

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD

8/F, Block F, Guangdong Software Science Park, No.11 Caipin

Road, Guangzhou Science City, Guangzhou 510663
Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138

Technical Report No.: 68.5.52.16.0743.04
2018-04-08
page 35 of 36



5.11 EUT -General view for model RT310iTX (WB2)

5.12 EUT -General view for model RT310iTX (WB)

-End of the report-
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Report No. 68.5.53.16.0744.04
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Address 6/F, Building 20E, Phase 3, HongKong Science Park, 20
Science Park East Avenue, Shatin, New Territories, HongKong

Factory 1 Computime Electronics (Shenzhen) Company Limited

Address Yuekenguangyu Industrial Park, Kanggiao Road 88#,
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Factory 2 Asia Electronic Dongguan

Address Zhen’ an Science and Technology Industrial Park, Chang’ an
Dongguan Guangdong, PRC.

Product Type : Thermostat

Model No. RT310iTX, RT310iTX (WB), RT310iTX (WB2)

Standards ETSI EN 300 220-1 V3.1.1 (2017-02)

ETSI EN 300 220-2 V3.1.1 (2017-02)
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3 Test Summary

Radio Spectrum Matter (RSM) Part of Tx

Test item Test Requirement Test method Limit/Severity Result
Operating frequency (Declared i i Annexes B or C of
by manufacturer) ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
. . Annexes B or C of
Effective Radiated Power ETSI EN 300220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
. . Annexes B or C of
Maximum e.r.p. Spectral Density ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2 N/A
Duty cycl ETSIEN 3002202 | ETSIEN 300220-1 | ANNexesBorCof | p
uty cycle EN 300 220-2 ass
. . Annexes B or C of
Occupied Bandwidth ETSI EN 300 220-2 | ETSI EN 300 220-1 EN 300 220-2 Pass
Tx Out of Band Emissions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.8.2 Pass
Transmit Spurious Emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 Pass
Transmit Spectrum Mask ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.1.1 N/A
Transient Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.10.2 Pass
Adjacent Channel Power ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.11.2 N/A
TX behaviour under LowVoltage | prg) N 300 220-2 | ETSIEN300220-1 |  Clause5.12.2 | Pass
Conditions
Adaptive Power Control ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.13.2 N/A
Short Term Behaviour ETSI EN 300 220-2 N/A annex C, table C.1| N/A
FHSS Equipment Requirements ETSI EN 300 220-2 N/A Clause 4.3.10.2 N/A
Radio Spectrum Matter (RSM) Part of Rx
Test item Test Requirement Test method Limit/Severity Result
Receiver sensitivity ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.14.2 N/A
Adjacent channel selectivity ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.15.2 N/A
Receiver saturation at Adjacent | v N 3002201 | ETSIEN300220-1 |  Clause5.162 | VA
Channel
Spurious response rejection ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.17.2 N/A
Blocking ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.18.2 N/A
E‘flgf‘v'our athighwanted signal | prq) EN 300220-1 | ETSIEN300220-1 | Clause5.192 | VA
Clear Channel Assessment ETSIEN 3002202 | ETSIEN300220-1 | Clause521.22 | VA
threshold
Polite spectrum access timing N/A
parameters ETSI EN 300220-2 | ETSI EN 300 220-1 Clause 5.21.3.1
Adaptive Frequency Agility ETSI EN 300 220-2 N/A N/A N/A
Receive Spurious emmisions ETSI EN 300 220-2 | ETSI EN 300 220-1 Clause 5.9.2 N/A
Bi-Directional Operation Verification | ETSI EN 300 220-1 | ETSI EN 300 220-1 Clause 5.22.2 N/A

This test report shall not be reproduced except in full, without written approval of TOS.
Technical Report No.: 68.5.53.16.0744.04
2018-04-08

TEN-ONE SERVICES CO., LTD

8/F, Block F, Guangdong Software Science Park, No.11 Caipin
Road, Guangzhou Science City, Guangzhou 510663

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138

page 3 of 30




4 General Information
4.1 Client Information
Applicant: Salus Limited
Address of Applicant: 9/F, Tower One, Lippo Centre, 89 Queensway, Hong Kong
Factory 1: Computime Electronics (Shenzhen) Company Limited
Yuekenguangyu Industrial Park, Kanggiao Road 88#, Danzhutou
Address of Manufacturer: Community, Nanwan Street Office Longgang District, Shenzhen.
China
Factory 2: Asia Electronic Dongguan
Zhen’ an Science and Technology Industrial Park, Chang’ an
Address of Manufacturer: Dongguan Guangdong, PRC.
4.2 General Description of EUT
Product Name: Thermostat
Model No.: RT310iTX, RT310iTX (WB), RT310iTX (WB2)
Operation Frequency: 868.3MHz
Antenna type: Integrated antenna
Antenna Gain: 0dBi (Declared by manufacturer)
Modulation type: 2FSK modulation
Power supply: 3Vdc (2X "AA” Size battery)
4.3 Description of Support Units
The EUT has been tested as an independent unit.
4.4 Test Location

All tests were performed at:

Shenzhen STS Test Services Co., Ltd.(CNAS: L7649)
Address: 1/F., Building B, Zhuoke Science Park, No.190, Chongqging Road, Fuyong Street,
Bao’an District, Shenzhen, Guangdong,China

4.5 General product information:

1. This report is based on report 68.5.53.16.0744.03, update the applicant address.
2. RT310iTX and RT310iTX (WB) are identical to each other except for model name.
3. RT310iTX (WB2) and RT310iTX (WB) are identical to each other except for enclosure

appearance.
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4.6 Test Instruments list

Radiated Emission:

. Inventory Cal.Date Cal.Due date
Item Test Equipment Manufacturer Lng.del No. (mm-dd-yy) | (mm-dd-yy)
3m Semi- Anechoic
1 ZhongYu 9.2(L)*6.2(W)* | STS250
Chamber Electron 6.4(H) 2015.12.23 | 2020.12.22
2 Control Room ZhongYu 6.2(L)*2.5(W)* | STS251 N/A N/A
Electron 2.4(H)
3
Spectrum Analyzer Agilent E4407B MY50140340 | 2017.10.23 | 2018.10.22
4
Bilog Antenna TESEQ CBL6111D 34678 2015.11.24 | 2018.11.23
5 BBHA
Horn Antenna Schwarzbeck 9120D-1343 | 2016.03.05 | 2019.03.04
9120D(1201)
6 15100041SNOQ
USB RF power sensor DARE RPR3006W y 2017.10.23 | 2018.10.22
7
15100041SNOQ
USB RF power sensor DARE RPR3006W 4 2017.10.23 | 2018.10.22
8
PreAmplifier Agilent 8449B 60538 2017.10.23 | 2018.10.22
9 Temperature&
GZGONGWEN GDS-250 080821 2017.10.23 | 2018.10.22
Humidity test chamber
10
Signal Generator Agilent N5182A MY46240556 | 2017.10.23 | 2018.10.22
11
Signal Analyzer Agilent N9020A MY49100060 | 2017.10.23 | 2018.10.22
12 Universal Radio
- R&S CMU200 112012 2017.10.23 | 2018.10.22
communication tester
13
Attenuator HP 8494B DC-18G 2017.10.23 | 2018.10.22
14
DC Power source Zhaoxin RXN-605D | 20140807176 N.C.R N.C.R
151 AC Power Source APC KDF-11010G | F214050035 N.C.R N.C.R
16
112507401073
Router TP-LINK TL-WR885N 5 N.C.R N.C.R
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5 Radio Technical Requirements Specification in EN 300 220-2

5.1 Test conditions

. Ambient:
Normal conditions

Temperature.:

+15°C to +35°C

relative humidity:

20 % t0 75 %

Power supply:

230V

Nominal

Extreme conditions

Power supply:

Ambient: Temperature.: -20°C to +55°C
0.9 and 1.3 mutiplied for lead-acid
battery
0.85 and 1.15 mutiplied for"gel-
cell" type batteries
Battery: 0.85 and 0.9 mutiplied for lithium

and nickel- cadmium type batteries
For other types it may declared by

manufacturer

AC mains source

+10% of the norminal power source

Remark: The EUT is belong to Category | (general equipment).

5.2 Transmitter Requirement

The Transmitter was a wideband modulation by internal anolog signal, no voice application and with a

dedicated antenna.
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5.2.1 Effective Radiated Power

Test Requirement:

ETSI EN300 220-2 clause 4.3.1

Test Method:

ETSI EN300 220-1 clause 5.2.2

Test site:

Measurement Distance: 3m (Semi-Anechoic Chamber)

Receiver setup:

RBW=120KHz, VBW=300KHz, Detector= peak

Limit:

10mW=10dBm (Refer to Annex B of ETSI EN300220-2)

Test setup:

F
E

Ground Refsrence Plane

Antenna Tower

(Tumtable)

F-
Test Receiver iEI W'-
T |)7

Test procedure:

Substitution method was performed to determine the actual ERP emission
levels of the EUT.
The following test procedure as below:

1. On the test site as test setup graph above,the EUT shall be placed at the
1.5m support on the turntable and in the position closest to normal use
as declared by the provider.

2. The test antenna shall be oriented initially for vertical polarization and
shall be chosen to correspond to the frequency of the transmitter.The
output of the test antenna shall be connected to the measuring receiver.

3. The transmitter shall be switched on, if possible, without modulation and
the measuring receiver shall be tuned to the frequency of the transmitter
under test.

4. The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

5. Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6. Remove the transmitter and replace it with a substitution antenna (the
antenna should be half-wavelength for each frequency involved). The
center of the substitution antenna should be approximately at the same
location as the center of the transmitter. At the lower frequencies, where
the substitution antenna is very long, this will be impossible to achieve
when the antenna is polarized vertically. In such case the lower end of
the antenna should be 0.3 m above the ground.

7. Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a nonradiating cable.
With the antennas at both ends vertically polarized, and with the signal
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generator tuned to a particular test frequency, raise and lower the test
antenna to obtain a maximum reading at the spectrum analyzer. Adjust
the level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the test antenna and
generator output.

8. Repeat step 7 with both antennas horizontally polarized for each test

frequency.

9. Calculate power in dBm into a reference ideal half-wave dipole antenna

by reducing the readings obtained in steps 7 and 8 by the power loss in
the cable between the generator and the antenna, and further corrected
for the gain of the substitution antenna used relative to an ideal half-wave
dipole antenna by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBd)
where:
Pg is the generator output power into the substitution antenna.

Measurement Record:

Uncertainty: + 1.5dB

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data
Test mode Frequency (MHz) ERP Level (dBm) Limit (dBm) Result
Tranmitting with modulation 868.3 7.66 13.9794 Pass
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5.2.2 Transient power

Test Requirement:

ETSI EN 300 220-2 Clause 4.3.6

Test Method:

ETSI EN 300 220-1 Clause 5.10.3

Receiver setup:

RBW=120KHz, VBW=300KHz, Detector= Quasi-peak

Limit:

Table 23: Transmitter Transient Power limits

Absolute offset from centre RBWpee Peak power limit applicable at measurement points
frequency
= 400 kHz 1 kHz 0 dBm
> 400 kHz 1 kHz -27 dBm

Test procedure:

1. The output of the EUT shall be connected to a spectrum analyser or
equivalent measuring equipment.
The measurement shall be undertaken in zero span mode. The
analyser'scentre frequency shall be set to an offset from the operating
centre frequency. These offset values and their corresponding RBW
configurations are listed inTable 24.

Table 24: RBW for Transient Measurement

Measurement points:
offset from centre frequency Analyser RBW REWer
-0,5x OCW - 3 kHz 1kHz
0,5 xOCW + 3 kHz 1kHz

Not applicable for OCW < 25 kHz

+12,5 kHz or +OCW Max (RBW pattern 1, 3, 10 kHz) = Offset

whichever is the greater frequency/6 (see note) 1 khz
-0,5 x OCW - 400 kHz
0.5 x OCW + 400 kHz 100 kHz 1 kHz
-0,5 x OCW -1 200 kHz 300 kHz 1 kHz

0,5x OCW + 1 200 kHz

NOTE: Max (RBW pattern 1, 3, 10 kHz) means the maximum bandwidth that falls into the commonly
implemented 1, 3, 10 kHz RBW filter bandwidth incremental pattem of spectrum analysers.
EXAMPLE: If OCW is 25 kHz then the RBW value corresponding to one OCW offset frequency is
3 kHz. The rest of the analyser settings are listed in Table 25, and if OCW is 250 kHz
then the RBW value comresponding to one OCW offset frequency is 30 kHz

Table 25: Parameters for Transient Measurement

Spectrum Analyser Setting Value Notes
\VBW/RBW 10 At_ higher RBW vqlues VBW may be
clipped to its maximum value
Sweep time 500 ms
RBW filter Gaussian
Trace Detector Function RMS
Trace Mode Max hold
Sweep points 501
Measurement mode Continuous sweep

NOTE:  The ratio between the number of sweep points and the sweep time shall be the same ratio as above if
different number of sweep paints is used.

The used modulation shall be D-M3. The analyser shall be set to the
settings of Table 25 and a measurement shall be started for each offset
frequency. The EUT shall transmit at least five D-M3 test signal. The peak
value shall be recorded and the measurement shall be repeated at each
offset frequency mentioned in Table 24.

The recorded power values shall be converted to power values measured
in RBWREF by the formula in clause 4.3.10.1.

Measurement Record:

Uncertainty: + 1.5dB

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Record:

Frequency offset Peak Power level (dBm) Limit (dBm) Result
<400 kHz -36.34 0.00
Pass
> 400 kHz -37.68 -27.00
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5.2.3 Occupied Bandwidth

Test Requirement: ETSI EN 300 220-2 Clause 4.3.4
Test Method: ETSI EN 300 220-1 Clause 5.6
Table 12: Test Parameters for Max Occupied Bandwidth Measurement
Setting Value Notes
Th inal O i The high I 0] ing F declared b
Gentre frequency Fr:ngr:]‘:;a perating theem;?nuefztdcgr;west perating Frequency as declared by
1 % 1o 3 % of OCW
Receiver setup: e o outhexy e
VBW 3 xRBW Nearest available analyser setting to 3 x RBW
s At least 2 x Operating Span should be large enough to include all major
pdf Channel width components of the signal and its side bands
Detector Mode RMS
Trace Max hold
Limit: The Operating Channel shall be declared and shall reside entirely within
the Operational Frequency Band.
The Maximum Occupied Bandwidth at 99 % shall reside entirely within the
Operating Channel defined by Fiow and Fhigh.
Note: For 865 MHz to 868 MHz FHSS equipment.The Maximum occupied
bandwidth per hopping channel shell less or equal to 50kHz. For 863 MHz to
870 MHz FHSS equipment.The Maximum occupied bandwidth per hopping
channel shell less or equal to 100kHz.
Test setup: Spectrum Analyzer
| -
va | e [ |
| e [ |
=== E.U.T
[ |
Non-Conducted Table
Ground Reference Plane
Test procedure: Step 1:
Operation of the EUT shall be started, on the highest operating
frequency as declared by the manufacturer, with the appropriate test
signal.
The signal attenuation shall be adjusted to ensure that the signal
power envelope is sufficiently above the noise floor of the analyser to
avoid the noise signals on either side of the power envelope being
included in the measurement.
Step 2:
When the trace is completed the peak value of the trace shall be
located and the analyser marker placed on this peak.
Step 3:
The 99 % occupied bandwidth function of the spectrum analyser shall be
used to measure the occupied bandwidth of the signal.
Measurement Record: Uncertainty: +5%
Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.53.16.0744.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 11 of 30

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



Measurement Data

99% Occupied Bandwidth(KHz) Limit Result
Within the band refer to Anex B or
268.33 c Pass
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5.2.4 Frequency Error

Test Requirement:

ETSI EN 300 220-2 clause 4.3.3

Test Method:

ETSI EN 300 220-1 clause 5.7

Test setup:

Spectrum Analyzer

o ]
A~ oo

(=]
= = ]

=1=1 E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

Step 1:

Operation of the EUT shall be started on the nominal frequency as
declared by the manufacturer under extreme high temperature and
extreme voltage conditions.

The frequency of the unmodulated carrier shall be measured and noted.
Step 2:

Operation of the EUT shall be started on the nominal frequency as
declared by the manufacturer under extreme low temperature and extreme
voltage conditions.

Measurement Record:

Uncertainty: + 0.5ppm

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data
Test conditions Frequency(MHz) A-N(KHz) B-N(KHz)
N(NTNV) 868.28
B(HTHV) 868.30 0.000 0.000
A(LTLV) 868.30

Remark: HTHV is the extreme high temperature and extreme voltage condition. LTLV is the extreme low

temperature and extreme voltage condition.
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5.2.5 TX Out Of Band Emissions

Test Requirement:

ETSI EN 300 220-2 clause 4.3.5

Test Method:

ETSI EN 300 220-1 clause 5.8.3

Receive setup:

Table 16: Test Parameters for Out Of Band for Operating Channel Measurement

test signal.

Spectrum Analyser Value Notes
Setting
Operating
Centre frequency Frequency
6 x Operating
Span Channel width
REBW 1 kHz Resalution bandwidth for Out Of Band domain
(see note) measurements
Detector Function RMS
Applies only for EUT generating D-M2 test signal.
Linear AVG An appropriate number of samples should be
Trace Mode averaged to give a stable reading
Max Hold Applies only for EUT generating D-M2a or D-M32

NOTE:  If the value of RBW used is different from RBWg¢ in clause 5.8.2, use the bandwidth
comrection in clause 4.3.10.1.

Table 15: Emission limits in the Out Of Band domains

e ] e ] e
e ] e ] e

{ o ]

oo E.U.T

P

Non-Conducted Table

Ground Reference Plane

Domain Frequency Range REWper Max power limit
F= T orp - 400 kHZ 10 kHz -36 dBm
Fiow org - 300 KHZ < T< 1, g - 200 kHz 1 KHzZ _36 dBm
QOB limits applicable to oo~ 200 WP S15 fig v kTS See Figure 6
Operational Frequency T=Tow oFB 1kHz 0 dBm
Band 1= Thigh oF8 1kHz 0 dBm
(See Figure &) Fruan or5 < 1= Tgn ors * 200 KFZ 1 kHz See Figure 6
Fhigh_orFp *+ 200 kHZ < < fygn o +400 kHzZ 1KHz -36 dBm
Frign_ors * 400 KHz =¥ 10 kHz ~36 dBm
Limit: f=f-25x0CW 1KHzZ -36 dBm
T.-25x0CW =f=1 -05x0OCW 1kHz See Figure 5
OOB limits applicable to f=f.-05%0CW 1 kH 0 dBi
Operating Channel = t°+ e O < il
(See Figure 5) Sl 1kHz 0dBm
f.+05x0CW < f=T.+25x0CW 1kHz See Figure 5
T=1+25x0CW 1kHz -36 dBm
NOTE:  fis the measurement frequency.
1. Is the Operating Frequency
Fiow ors 18 the lower edge of the Operational Frequency Band.
Fhign org 1S the upper edge of ihe Operational Frequency Band.
OCW is the operating channel bandwidth.
Test setup: Spectrum Analyzer

Test Procedure:

Refer to clause 5.8.3.4 of ETSI EN300220-1

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Data

Test Test RBW Measurement . . .
mode sequence (kHz) Frequency(MHz) Reading(dBm) Limit(dBm) Verdict
’ ’ 868.150 -48.2354 0 Pass
Operating 868.450 -46.4634 Pass
Channel 5 ] 867.550 -68.7800 36 Pass
869.050 -68.5670 Pass
Test Test RBW, Limit, Cross point Reading L';gggiMﬁslu' Verdict
mode sequence kHz dBm | frequency(MHz) (dBm) (MHg)
’ ’ 36 868.2070 -37.5640 867.5500 Pass
Unwanted 868.3960 -37.6560 869.0500 Pass
emissions 5 10 36 868.1090 -38.6550 867.1000 Pass
fora TX 868.5220 -37.0430 869.5000 Pass
mode 3 by 26 867.3920 -37.6540 865.3000 Pass
869.1900 -36.5620 871.3000 Pass
Measureme Cross A -
Test Test RBW nt Reading point Mlcgldntlllte;]; : (Ialgrlrt Verdict
mode sequence | (kHz) Frequency (dBm) frequency Signal(MHz)
(MHz) (MHz) 9
’ ’ 868.0000 -67.765 N/A N/A 0 Pass
o . 868.6000 -63.557 N/A N/A Pass
pe;"f‘“"” ) 1 867.8000 | -68.629 N/A N/A a5 |_Pass
Frequenc 868.8000 -61.860 N/A N/A Pass
y Band 3 h N/A N/A_ | 8681090 | 867.6000 | ,. | Pass
N/A N/A~ | 868.5220 | 869.0000 Pass
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5.2.6 Adjacent Channel Power

Test Requirement:

ETSI EN 300 220-2 Clause 4.3.7

Test Method:

ETSI EN 300 220-1 Clause 5.11.3

Limit:

Table 26: Adjacent channel power limits for transmitters with OCW < 25 kHz

Adjacent Channel power | Alternate Adjacent Channel
integrated over power integrated over
0,7 x OCW 0.7 x OCW
MNormal test conditions -20 dBm -20 dBm
i Extreme test conditions -15 dBm -20 dBm
Normal test conditions -37 dBm -40 dBm
R Extreme test conditions -32 dBm -37 dBm

Test procedure:

The spectrum analyser shall be configured as appropriate for the
parameters shown in Table 27.
Table 27: Test Parameters for Adjacent Channel Power

Setting Value Notes
The nominal Cperating
Centre frequency Frequency
REBW 100 Hz
VBW =3 xRBW
Span At least 5 x Operating Span shouldrbe large enough to include Adjacent and
Channel width Alternate Adjacent Channel
Detector Mode RMS
Applies only for EUT generating D-M2 test signal
Trace mode Linear Averaging An appropriate number of samples should be averaged to
give a stable reading
Max hold Applies only for EUT generating D-M2a or D-M3 test signal
NOTE:  The highest and lowest operating frequencies are declared by the manufacturer.
Step 1:

Operation of the EUT shall be started, on the Operating Frequency as
declared by the manufacturer. The modulation used shall be set according
to Table 2.

The signal attenuation shall be adjusted to ensure that the signal poweris
not saturating the Spectrum analyser input port.

Step 2:

When the trace is completed, read the integrated power over a bandwidth
of RBWREF centered to an offset from centre frequency as specified in
Table 28. The spectrum analyser's ACP personality or an integrating
marker may be used. If the spectrum analyser's ACP personality is used

any additional filtering over the integrating bandwidth shall be disabled.
Table 28: Offset and RBWy - parameters

Measurement Offset from centre
fre RBWrer
quency
Adjacent channel +0OCW 0.7 x OCW
Alternate channel 2 x OCW 0.7 x OCW

For extreme test conditions, if the measurement is performed under
normal conditions only, for EUT generating D-M1 test signal measurement
can be performed with the following frequency offsets from centre
frequency:

® +OCW - |Negative Frequency Error| / -OCW + |Positive Frequency Error|
apply for the adjacent channel

® +2xOCW - |[Negative Frequency Error| / -2xOCW + |Positive Frequency
Error| apply for the alternate adjacent channel.

Take the higher power value from the positive and negative offsets atboth
the adjacent channel and alternate channel results.

Lin Averaging on the trace is an advanced SA feature. It antilogs the
results averages them than takes the log again.
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Measurement Record: Uncertainty: + 1.50dB

Test Instruments: Refer to section 5.10 for details

Test mode: Refer to section 5.2 for details

Test results: N/A (Not applicable for OCW =25KHz)

5.2.7 Adaptive Power Control

Only used in 870,000 MHz to 875,800 MHz band equipment

This test report shall not be reproduced except in full, without written approval of TOS.

TEN-ONE SERVICES CO., LTD Technical Report No.: 68.5.53.16.0744.04
8/F, Block F, Guangdong Software Science Park, No.11 Caipin 2018-04-08
Road, Guangzhou Science City, Guangzhou 510663 page 17 of 30

Tel:+86-20- 3205 1008; Fax:+86-20- 3205 1138



5.2.8 Transmit spurious emissions

Test Requirement: ETSI EN 300 220-2 Clause 4.2.2
Test Method: ETSI EN 300 220-1 Clause 5.9.1.2
Receiver setup: RBW=120KHz, VBW=300KHz, Detector= peak
Test Frequency range: 25MHz to 4GHz
Limit: Table 20: Parameters for TX Spurious Radiations Measurement
: RBWgee
Operating Mode Frequency Range (See ne 2
Transmit mode 9 kHz = f< 150 kHz 1kHz
150 kHz < f < 30 MHz 10 kHz
30MHzsf<f.-m 100 kHz
I-msf<f-n 10 kHz
L-n=pal-p 1 kHz
f.rpsfsf+n 1 kHz
fetn<fsf.+m 10 kHz
fo+m<f<1GHz 100 kHz
1GHz <f< 6 GHz 1 MHz
NOTE 1: fis the measurement frequency.
1. is the Operating Frequency.
mis 10 x OCW or 500 kHz, whichever is the greater.
nis 4 x OCW or 100 kHz, whichever is the greater.
pis25x OCW.
NOTE 2. I the value of RBW used for measurement is different from RBW g, use bandwidth comection from
clause 4.3.10.1.

Test Frequency range: 25MHz to 6GHz

Frequency Limit(operation) Limit(standby)

47 MHz to 74 MHz
87.5 MHz to 118 MHz
174 MHz to 230 MHz
470 MHz to 862 MHz

4nW(-54dBm) 2nW(-57dBm)

Other frequencies

below 1000 MHz 250nW(-36dBm) 2nW(-57dBm)

Above 1000 MHz 1uW(-30dBm) 20nW (-47dBm)

Test setup: Below 1GHz

Antenna Tower
Anenna

~HH—

Above 1GHz
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Ham Anlenna

Antenna Tower

]

A SN RN

Ground Referencs Plane

Test procedure:

Substitution method was performed to determine the actual ERP emission
levels of the EUT.
The following test procedure as below:

Below 1GHz:

1. On the test site as test setup graph above,the EUT shall be placed at the
1.5m support on the turntable and in the position closest to normal use
as declared by the provider.

2. The test antenna shall be oriented initially for vertical polarization and
shall be chosen to correspond to the frequency of the transmitter.The
output of the test antenna shall be connected to the measuring receiver.

3. The transmitter shall be switched on, if possible, without modulation and
the measuring receiver shall be tuned to the frequency of the transmitter
under test.

4. The test antenna shall be raised and lowered from 1m to 4m until a
maximum signal level is detected by the measuring receiver. Then the
turntable should be rotated through 360° in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

5. Repeat step 4 for test frequency with the test antenna polarized
horizontally.

6. Remove the transmitter and replace it with a substitution antenna (the
antenna should be half-wavelength for each frequency involved). The
center of the substitution antenna should be approximately at the same
location as the center of the transmitter. At the lower frequencies, where
the substitution antenna is very long, this will be impossible to achieve
when the antenna is polarized vertically. In such case the lower end of
the antenna should be 0.3 m above the ground.

7. Feed the substitution antenna at the transmitter end with a signal
generator connected to the antenna by means of a nonradiating cable.
With the antennas at both ends vertically polarized, and with the signal
generator tuned to a particular test frequency, raise and lower the test
antenna to obtain a maximum reading at the spectrum analyzer. Adjust
the level of the signal generator output until the previously recorded
maximum reading for this set of conditions is obtained. This should be
done carefully repeating the adjustment of the test antenna and
generator output.

8. Repeat step 7 with both antennas horizontally polarized for each test
frequency.

9. Calculate power in dBm into a reference ideal half-wave dipole antenna
by reducing the readings obtained in steps 7 and 8 by the power loss in
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the cable between the generator and the antenna, and further corrected
for the gain of the substitution antenna used relative to an ideal half-wave
dipole antenna by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBd)

where:

Pg is the generator output power into the substitution antenna.
Above 1GHz:

Different between above is the test site, change from Semi- Anechoic
Chamber to fully Anechoic Chamber, and the test antenna do not need to
raise from 1 to 4m, just test in 1.5m height.

Measurement Record:

Uncertainty: + 6.0dB

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass
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Measurement Data

Below 1GHz
Spurious Emission L.
Frequency (MHz) — Limit (dBm) Test Result
polarization Level(dBm)
72.846 Vertical -80.35 -54
125.00 Vv -71.79 -36
294.11 Vv -71.84 -36
480.52 Vv -71.18 -54
818.83 Vv -61.61 -54
952.09 Vv -60.12 -36
- Pass
73.61 Horizontal -81.00 -54
183.84 H -78.90 -54
440.19 H -72.24 -36
601.42 H -69.00 -54
821.71 H -57.20 -54
972.33 H -59.03 -36

N/A: Not applicable, since the spurious emission of the EUT is too weak to be detected.(£-70dBm)

Above 1GHz
Spurious Emission L.
Frequency (MHz) — Limit (dBm) Test Result
polarization Level(dBm)
1446.43 Vertical -56.10 -30.
1737.38 Vv -34.53 -30.
2604.18 Vv -38.01 -30.
4128.28 Vv -50.84 -30.
6494.56 V -51.09 -30.
9346.26 Vv -49.94 -30.
: Pass
1737.38 Horizontal -33.52 -30.
2604.18 H -43.83 -30.
4107.31 H -51.57 -30.
5217.66 H -49.28 -30.
6764.53 H -49.26 -30.
9134.57 H -49.03 -30.

N/A: Not applicable, since the spurious emission of the EUT is too weak to be detected.(£-70dBm)
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5.2.9 Frequecy Stability under Low-voltage Conditions

Test Requirement: ETSI EN 300 220-2 Clause 5.1.3.8

Test Method: ETSI EN 300 220-1 Clause 7.9.2

Receiver setup: RBW=30Hz, VBW=100Hz, Detector= peak

Limit: Equipment Type Limit
channelized eqllipment limits stated in clause 8.1.4

1>.within the assigned operating frequency
band. And

2>.the radiated or conducted power is
greater than the spurious emission limits

non-channelized equipment

Test procedure: 1. The carrier frequency shall be measured, where possible in the absence
of modulation, with the transmitter connected to an artificial antenna.

2. A transmitter without a 50 Q output connector may be placed in a test
fixture connected to an artificial antenna.

3. The measurement shall be made under normal temperature and
humidity conditions,

4. Transmitter shall power by a DC power source take place the original
battery power source, the voltage from the test power source shall be
reduced below the lower extreme test voltage limit towards zero.

5. Test the fundamental carrier frequency of the transmitter with nominal
supply voltage

6. Whilst the voltage is reduced the carrier frequency shall be monitored.

7. ansmitter shall be operated at the maximum rated carrier power level,
under normal test conditions;

8. Record the woking frequency.

Measurement Record: Uncertainty: +1 x 107

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data:

Frequency Power o
Voltage (DC Limit Result
ge (BC) spot (MHz) (dBm)
Vnorma|=3.ov 8683 766
868.00MHz to 868.60MHz Pass
Ve><treme=2-1 \'% 868.3 6.82
Remark:

1. The EUT is belong to non-channelized equipment.

2. V exireme iS the lowest operation voltage.
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5.2.10 Duty Cycle

Test Requirement: ETSI EN 300 220-2 clause 4.3.3
Test Method: ETSI EN 300 220-1 clause 5.4
Limit: 1%
Test setup: Spectrum Analyzer
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Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement data:

Transmit time (m$S) Period (ms) Duty cycle Limit Result

2387 600000 0.398% <1% Pass
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6 Technical Requirements Specification in EN 62479

6.1 General Description of Applied standards

Assesment of the compliance of low- power electronic and electronic equipment with basic restrictions

related to human exposure to electromangnetic fields (10 MHz to 300 GHz)

6.2 RF Exposeure Evaluation
6.2.1 Limit
20mW

6.2.2 Measurement data

Frequency Output power Output power Pmax Limit Result
(MHz) (dBm) (mW) (mW)
868.3 7.66 5.83 20 Pass
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7 Photographs - Constructional Details

7.1 EUT -General View for model RT310iTX

7.2 General View

INSTINCT
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7.3 General View

7.4 Inside Construction
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7.5 Inside Construction

7.6 Inside Construction
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7.7 Inside Construction
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7.9 Component- PCB
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7.10 EUT —General View for model RT310iTX (WB2)
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7.11 EUT —-General View for model RT310iTX (WB)

End of the report
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