TCT

TEST REPORT

Product: PD Charger
Model No.: KP-4UPD, KP-1UPD, KP-2UPD, KP-3UPD
Trade mark: Koo-Power
Report No.: TCT171225E011
Issued Date: Mar. 06, 2018

Issued for:

shenzhen Huani electronics co., Itd

Zone A, 4th Floor, Building 4, Longfu Industrial Area, No.397, Huarong Road,
Dalang, Longhua, Shenzhen, China, 518109

Issued By:

Shenzhen TCT Testing Technology Co., Ltd.

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China

TEL: +86-755-27673339
FAX: +86-755-27673332

Note: This report shall not be reproduced except in full, without the written approval of Shenzhen TCT
Testing Technology Co., Ltd. This document may be altered or revised by Shenzhen TCT Testing
Technology Co., Ltd. personnel only, and shall be noted in the revision section of the document.

The test results in the report only apply to the tested sample.

Hotline: 400-6611-140  Tel: 86-755- 27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT171225E011

P W DbdE

10.

TABLE OF CONTENTS

ST O o= Ao o O RO 3
TEST RESUIT SUMIMAIY ...ttt e e e e e e e e e e e e e e e e s sab e e e e e e e e aasssseneeeeeeeeaanssnneneeeeeeean 4
L I 7= o o 1 o RS 5
RIS Y (= Yoo [o] [ Y RPN 6
4.1. Decision Of FiNal TEST MOGAE.....ccociiiiiieiiii et e e e nnn e 6
o U Y £ 3 1= o ¢ I @] o =T = U [0 SRR 6
Setup Of EQUIPMENT UNAEE TEST .oiiiiiiii ittt sttt e et e e e s eabee e e s snnree e e e snnees 7
5.1. Description Of SUPPOIT UNITS ...ueiiiiiiiiiiiiiii ittt e s e e e s anneeeas 7
5.2. Configuration of SYStem UNAEr TEST.....cicuuiiiiiiiiiieiiiiee ittt 7
Facilities and ACCIEditAlIONS ....coiuuiii it e e s sbb e e s aabe e e e e anreeeeenas 8
L I = Lo | 1 4= O PSSO PP PRSP 8
6.2. MeasUIremMeENt UNCEITAINTY .....u.uuuuieieieiuieieieieieieierereiereeererere ... 8
TSSO O RR S RRPTPPPR 9
7.1. Conducted Emission at Mains TermMiNalS ..........ccooiiiiiiiiiiiec e 9
7.2. Conducted Emission at TelecommuniCation POITS ........cccveiiiiieiiiiiee e 13
7.3, RAIATEA EMISSION iiiiiiiiiieie ettt e e s e e s e e e e e e e s e e e e e e e e e nnes 15
7.4. HarmoniC CUMmeNt EMISSIONS .....uuiiiiiiiiieiitiei ettt e s e e e e 20
7.5. Flicker and Voltage FIUCTUALION ........uuuuiiieiiiiiiiiieieieieieieieieieiaieeereeaeerseeeerareeereeeeererersrnrsrsenensnrnrnrnnnnes 23
gL U aTE A 1= SRR 25
8.1. General Performance Criteria DeSCHIPLION ...coouuiiiiiiiiiiiiii et 25
8.2. ElectrostatiC DISCRArge (ESD) .....cooiiiiiiiiiiie ittt sttt ettt st e e e e e e e e e 26
8.3. Radio-frequency Electromagnetic Field Amplitude Modulated (RS).......ccccoeiiiiiiiiiiinniiee e 29
8.4. Electrical Fast TranSient (EFT) ... it 32
TS 10T o [ =1 PP TPO PR PP PPPPPPPON 35
8.6. Radio-frequency ContinuUoUs CONAUCTEA (CS)...ceciiuriiiiiiiiieiiiiiee et 37
8.7. Power-frequency MagnetiC Field (PFME) ... 39
8.8. Voltage Dip & VOltage INterTUPTIONS ....oii ittt 41
Photographs of Test CONfIQUIAtiON .........eiiiiiiiiiiiiicie e e e e aeeee s 43
[ Yo} o T =T o1 10} S =L SRR 47
Page 2 of 53

Hotline: 400-6611-140  Tel: 86-755- 27673339  Fax: 86-755-27673332  http://lwww.tct-lab.com




TCT

Report No.: TCT171225E011

Test Certification

Product: PD Charger

Model No.: KP-4UPD, KP-1UPD, KP-2UPD, KP-3UPD

Applicant: shenzhen Huani electronics co., Itd

Address: Zone A, 4th Floor, Building 4, Longfu Industrial Area, No.397, Huarong
' Road, Dalang, Longhua, Shenzhen, China, 518109

Manufacturer: |shenzhen Huani electronics co., Itd

Address: Zone A, 4th Floor, Building 4, Longfu Industrial Area, N0.397, Huarong

Road, Dalang, Longhua, Shenzhen, China, 518109

Test Voltage:

AC230V+10V &AC 110V =10V, 50/ 60 Hz

Date of Test:

Mar. 01, 2018 ~ Mar. 05, 2018

Applicable
Standards:

EN 55032: 2015

EN 55024: 2010+A1: 2015
EN 61000-3-2: 2014

EN 61000-3-3: 2013

The above equipment has been tested by Shenzhen TCT Testing Technology Co., Ltd.
and found compliance with the requirements set forth in the technical standards
mentioned above. The results of testing in this report apply only to the product/system,
which was tested. Other similar equipment will not necessarily produce the same results
due to production tolerance and measurement uncertainties.

Tested By: },/m@j Date: Mar. 05, 2018

Hanley

Check By: W Date: Mar. 06, 2018

Approved By: ;M

Hotline: 400-6611-140

Howie

Mar. 06, 2018

Tomsin
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2.

Report No.: TCT171225E011

Test Result Summary

Interruptions

Emission
Test Method Item Result
Conducted Emission at Mains
. Pass
Terminals
EN 55032: 2015 Conducted Emission at N/A
Telecommunication Ports
Radiated Emission Pass
EN 61000-3-2: 2014 Harmonic Current Emissions Pass
EN 61000-3-3: 2013 Voltage Fluctuations & Flicker Pass
Immunity (EN 55024: 2010+A1: 2015)

Test Method Item Result
EN 61000-4-2: 2009 Electrostatic Discharge (ESD) Pass
EN 61000-4-3: 2006 Radio-frequency Electromagnetic Pass
+Al: 2008+A2: 2010 Field Amplitude Modulated (RS)

EN 61000-4-4: 2012 Electrical Fast Transients (EFT) Pass
EN 61000-4-5: 2014 Surges Pass
, Radio-frequency Continuous
EN 61000-4-6: 2014 Conducted (CS) Pass
[ Power-frequency Magnetic Fields
EN 61000-4-8: 2010 (PEMF) N/A
EN 61000-4-11: 2004 Voltage Dips & Voltage Pass

Note:

1. Pass: Test item meets the requirement.

2. Fail: Test item does not meet the requirement.

3. N/A: Test case does not apply to the test object.

4. The test result judgment is decided by the limit of test standard.

5. The information of measurement uncertainty is available upon the customer’s request.
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I C I Report No.: TCT171225E011

3. EUT Description

Product Name: PD Charger

Model No.: KP-4UPD

Input: AC 90-240 V, 50/60 Hz, 1.5 A

Output: Type-C PD5 V===3 A/7 V===3 A/9 V===3 A/12 V===3 A
/15 V===3 A/20.3 V===3 A(61W)

Type-C QC3.0: 3.6 V-12 V===24 W

Output: QC3.0: 3.6 V-12 V===24 W(Orange)

Output: 2xUSB 5V===2.4 A(Green)

Product Parameter:

[ ]Shielded [ JUnshielded, [ ]Detachable [ ]JUn-detachable

G BT D<Not applicable [ ]Length:

DC Line: [ ]Shielded [ JUnshielded, [ ]Detachable [ ]JUn-detachable
' XINot applicable [ ]Length:

Control Line: [ ]Shielded [ JUnshielded, [ ]Detachable [ ]JUn-detachable

XINot applicable [ ]Length:

Model(s) List

No. Model Number Tested With
1 KP-4UPD X
Other KP-1UPD, KP-2UPD, KP-3UPD ]
models

Note: KP-4UPD is tested model, other models are derivative models. The models are
identical in circuit and PCB layout, only different on the model names. So the test data of
KP-4UPD can represent the remaining models.
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I C I Report No.: TCT171225E011

4. Test Methodology
4.1. Decision of Final Test Mode

The EUT was tested together with the thereinafter additional components, and a
configuration, which produced the worst emission levels, was selected and recorded
in this report.

The following test mode(s) were assessed:

Test Mode

Mode 1: Full Load(20.3V 3 A+12V 2 A+5V 2.4 A)
Mode 2: Full Load(5V 3 A+12V 2 A+5V 2.4 A)
Mode 3: Full Load(7 V3 A+12V 2 A+5V 2.4 A)
Mode 4: Full Load(9 V3 A+12V 2 A+5V 2.4 A)
Mode 5: Full Load(12V 3 A+12V 2 A+5V 2.4 A)
Mode 6: Full Load(15V 3 A+12V 2 A+5V 2.4 A)
Mode 7: Full Load(12V 2 A)

Mode 8: Full Load(5V 2.4 A)

Mode 9: Full Load(20.3V 3 A)

Mode 10: Full Load(5V 3 A)

Mode 11: Full Load(9V 3 A)

Mode 12: Full Load(12 V 3 A)

Mode 13: Full Load(15V 3 A)

The following test mode was found to produce the highest emission level.

The Worst Test Mode

2.4A)
.. 2.4A)
Emission -
Harmor.uc.Current Mode 1: Full Load(20.3 V 3 A+12 V 2 A+5 V
Emissions 2.4A)

Flicker and Voltage | Mode 1: Full Load(20.3 V 3 A+12 V 2 A+5 V
Fluctuation 2.4 A)

4.2. EUT System Operation
1. Set up EUT with the support equipments.

2. Make sure the EUT work normally during the test.

Page 6 of 53
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5. Setup of Equipment under Test

5.1. Description of Support Units

Report No.: TCT171225E011

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to

form a representative test configuration during the tests.

Equipment

Model No

Serial No.

FCC ID

Trade Name

/

/

/

/

/

Note:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission

during the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for

the intended use.

5.2. Configuration of System Under Test

AC Mains

Hotline: 400-6611-140

EUT

Tel: 86-755- 27673339

(EUT: PD Charger)

Load

Fax: 86-755-27673332
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6. Facilities and Accreditations

6.1. Facilities
All measurement facilities used to collect the measurement data are located at TCT

Lab.

Report No.: TCT171225E011

The sites are constructed in conformance with the requirements of ANSI C63.4 and
CISPR Publication 32. All receiving equipment conforms to CISPR Publication 16-1,

“‘Radio Interference Measuring Apparatus and Measurement Methods.”

6.2. Measurement Uncertainty
Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the EUT as specified in CISPR 16-4-2:

No. ltem MU

1. Temperature +0.1C

2. Humidity +1.0%
3. Spurious Emissions, Conducted +2.56 dB
4. All Emissions, Radiated +4.28 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence
level using a coverage factor of k=2.

Hotline: 400-6611-140  Tel: 86-755- 27673339

Fax: 86-755-27673332
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7. Emission Test
7.1. Conducted Emission at Mains Terminals

7.1.1. Test Specification

Report No.: TCT171225E011

Test Requirement:

EN 55032

Test Method:

EN 55032

Frequency Range:

150 kHz to 30 MHz

7.1.2. Limits
Class A dB(uV) Class B dB(uV)
Frequency (MHz)
Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 56 - 46
0.50-5.0 73 60 56 46
5.0-30.0 73 60 60 50

Note:

1. The lower limit shall apply at the transition frequency.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.

7.1.3. Test Instruments

Conducted Emission Shielding Room Test Site (843)

Equipment Manufacturer Model Serial Number | Calibration Due
EMI Test Receiver R&S ESCS30 100139 Sep. 27, 2018
LISN Schwarzbeck |NSLK 8126 8126453 Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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I C I Report No.: TCT171225E011

7.1.4. Test Method

The AMN was placed 0.8 m from the boundary of the unit under test and bonded to a
ground reference plane. This distance was between the closest points of the AMN and
the EUT. All other units of the EUT and associated equipment was at least 0.8 m from
the AMN. All power was connected to the system through Artificial Mains Network
(AMN). Conducted voltage measurements on mains lines were made at the output of
the AMN.

7.1.5. Block Diagram of Test Setup

Vert reference nlane
7 e EMI receiver
| E—
—~ HHEBH ©
——A0cm
EUT o
[
ONAr
29y
=
LISN —

Reference aroiind nlane

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

7.1.6. Test Results

Test Environment: | Temp.: ;25 T éHumid.: ;55% éPress.: ;96 kPa

Mode 1, Mode 2, Mode 3, Mode'4, Mode 5,' Mode 6, Mode 7,

Test Mode: Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage: AC230V+10V &AC110V £10V, 50/ 60 Hz

The highest emission level was found at AC 230 V/ 50 Hz and

Remark: recorded in this test report.
Test Result: Pass
Note:

L1 = Live Line / N = Neutral Line

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Correct Factor (dB) = LISN factor + Cable loss

Measurement (dBpV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBpV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak  AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.

Page 10 of 53
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80.0 dBuY

Report No.: TCT171225E011

Please refer to following diagram for individual

70

50

® i*. {i' \

N

10

W1y

“Wlam

EN55032 Class B Conduction(QP)

l

! w \p}wﬂ W Mf

%

w peak

~AAave

0.0
0.150 05 [MHz) 5 30.000
Site Phase: L1 Temperature: 25
Limit: EN55032 Class B Conduction(QP) Power:  AC 230V/50Hz Humidity: 55 %
Mode: Full Load (20.3V 3A+12V 2A+5V 2.4A)
Note:
Reading Correct Measure-
No. Mk. Freq. Level Facter ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500  48.04 11.47 59.51 66.00 -6.49 QP

2 0.1500 34.00 11.47 4547 56.00 -10.53 AVG

3 0.1995  47.69 11.45 59.14 63.63 -4.49 QP

4 0.1995 32.55 11.45 44.00 53.83 -9.63 AVG

5 0.2489  43.00 11.43 54.43 61.79 -7.36 QP

8 0.2489  28.01 1143 39.44 51.79 -12.35 AVG

7 04380 4145 11.33 52.78 57.10 -4.32 QP

8 04380 2742 11.33 38.75 47.10 -8.35 AVG

9 22153  40.05 11.61 51.66 56.00 -4.34 QP
10 22163  27.03 11.61 38.64 46.00 -7.38 AVG
11 6.6928 3943 10.87 50.30 60.00 -9.70 QP
12 6.6928  27.32 10.87 38.19 50.00 -11.81 AVG

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332

Page 11 of 53

http://www.tct-lab.com




Report No.: TCT171225E011

_ \ EN55032 Class B Conduction[@P)

peak
o 0 Ulﬂ %WWWWVW
3 MAVG
40 ‘ {‘ )'*lﬂ W4 e
L\ \ * A l* H M “«dﬁlﬁf Wl\ﬂ‘hl.n’rvﬁf\' MH "r“flm‘kh"l\‘.f'\""rM""“‘MV"l‘h/
» || | fil [
f |
| ] ‘ | ‘ ‘ '
20 '\JF vl \ (
L |
10
0.0
0.150 05 (MHz) 5 30.000
Site Phase: N Temperature: 25
Limit: EN55032 Class B Conduction(QP) Power:  AC 230V/50Hz Humidity: 55 %

Mode: Full Load (20.3V 3A+12V 2A+5V 2.4A)

Note:

Reading Correct Measure-
No. Mk.  Freq. Level

Factor ment Limit  Over

MHz dBuV dB dBuv dBuv dB Detector Comment
1 0.1949 46.20 11.45 57.65 63.83 -6.18 QP
2 0.1949 30.58 11.45 42.03 53.83 -11.80 AVG
3 0.2580 45.03 11.42 56.45 61.50 -5.05 QP
4 0.2580 24.94 11.42 36.36 5150 -15.14 AVG
5 0.4380 40.23 11.33 51.56 5710 -5.54 QP
6 0.4380 24.89 11.33 38.22 47.10 -10.88 AVG
7" 0.9239 40.20 11.21 51.41 56.00 -4.59 QP
8 0.9239 26.30 11.21 37.51 46.00 -8.49 AVG
9 2.1433 39.75 11.64 51.39 56.00 -4.61 QP
10 21433 27.55 11.64 39.19 46.00 -6.81 AVG
" 6.8189 42,51 10.89 5340 60.00 -6.60 QP
12 6.8189 2845 10.89 39.34 50.00 -10.66 AVG

Hotline: 400-6611-140
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7.2. Conducted Emission at Telecommunication Ports

Report No.: TCT171225E011

7.2.1. Test Specification

Test Requirement: EN 55032

Test Method: EN 55032

Frequency Range: 150 kHz to 30 MHz

7.2.2. Limits

Current limits
Class A dB(uA)

Voltage limits

Frequency (MHz) Class A dB(uV)

Quasi-peak Average Quasi-peak Average
0.15-0.5 97 - 87 84 - 74 53-43 40 - 30
0.5-30.0 87 74 43 30

Current limits
Class B dB(uA)

Voltage limits

Frequency (MHz) Class B dB(uV)

Quasi-peak Average Quasi-peak Average
0.15-0.5 84 -74 74 - 64 40 - 30 30-20
0.5-30.0 74 64 30 20

Note:

1. The limits decrease linearly with the logarithm of the frequency in the range 0.15 MHz to 0.5 MHz.

2. The current and voltage disturbance limits are derived for use with an impedance stabilization
network (ISN) which presents a common mode (asymmetric mode) impedance of 150 Q to the
telecommunication port under test (conversion factor is 20 log10 150/ | = 44 dB).

7.2.3. Test Instruments

Conducted Emission Shielding Room Test Site (843)
Equipment Manufacturer Model Serial Number |Calibration Due
Test Receiver R&S ESCS30 100139 Sep. 27, 2018
ISN R&S ENYS81 100054 Sep. 27, 2018
ISN R&S ENY81-CA6 101564 Sep. 27, 2018
Current probe Schwarzbeck F-33-2 427 Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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I C I Report No.: TCT171225E011

7.2.4. Test Method

All power was connected to the system through Artificial Mains Network (AMN). All
tested telecommunications lines were connected to an Impedance Stabilization
Network (ISN) and conducted voltage measurements on telecommunications lines
were made at the output of the ISN. Where an ISN was not appropriate or available
measurements were made using a Capacitive Voltage Probe and Current probe.

7.2.5. Block Diagram of Test Setup

Vert. reference plane

/ EMI receiver

EUT O

40cm

80cm

=, |
LISN ¥

Reference ground plane

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
7.2.6. Test Results

Note: This test isn’t applicable because the EUT doesn’t have relative function.
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7.3. Radiated Emission

Report No.: TCT171225E011

7.3.1. Test Specification

Test Requirement: EN 55032

Test Method: EN 55032
Frequency Range: 30 MHz to 1000 MHz
Measurement Distance: 3m

Antenna Polarization: Horizontal & Vertical

7.3.2. Limits
Below 1 GHz
dB(uV/m) (At 3m dB(uV/m) (At 3m
Frequency (MHz) ( ) ( ) ( ) ( )
Class A Class B
30-230 50 40
230 - 1000 57 47

Note: 1. The lower limit shall apply at the transition frequency.
2. Additional provisions may be required for cases where interference occurs.

Above 1 GHz
Class A Class B
Frequency (GHz) Average Peak Average Peak
dB(uVv/m) dB(uVv/m) dB(uV/m) dB(uV/m)
1-3 56 76 50 70
3-6 60 80 54 74
Note: The lower limit shall apply at the transition frequency.
7.3.3. Test Instruments
Radiated Emission Test Site (966)

Elc\:jirgemgl;t Manufacturer Model N?J?rr]ik?(ler CaIiDblrJaetion
EMI Test Receiver R&S ESVD 100008 Sep. 27, 2018
Spectrum Analyzer R&S FSEM 848597-001 | Sep. 27,2018

Amplifier HP 8447D 2727A05017 | Sep. 27,2018
Amplifier EM EM30265 07032613 | Sep. 27,2018
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 27, 2018
Horn Antenna Schwarzbeck | BBHA 9120D 631 Sep. 27, 2018

Hotline: 400-6611-140

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

Tel: 86-755- 27673339

Fax: 86-755-27673332
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7.3.4. Test Method

Measurements were made in a 3-meter semi-anechoic chamber or Open Area Test
Site that complies to CISPR 16. Preliminary (peak) measurements were performed
at an antenna to EUT separation distance of 3 meter. The EUT was rotated 360°
about its azimuth with the receive antenna located at various heights in horizontal
and vertical polarities. Final measurements (quasi-peak) were then performed by
rotating the EUT 360° and adjusting the receive antenna height from 1 to 4 m. All
frequencies were investigated in both horizontal and vertical antenna polarity, where
applicable. Block Diagram of Test Setup.

7.3.5. Block Diagram of Test Setup

Test table & Turntable

im'~4m
EUT l

4 T Coaxial Cable >

Power 0.8m

Cable l
A\ 4
P — T

Ground Plane

Filter To Power

EMI
Receiver

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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7.3.6. Test Results

Report No.: TCT171225E011

Test Environment:

Temp.: ;25 T éHumid.: ;54% éPress.: ;96kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC230V+10V &AC 110V 10V, 50/ 60 Hz

The highest emission level was found at AC 230 V/ 50 Hz and

Remark: recorded in this test report.
Test Result: Pass
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss-AMP factor

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV))

* is meaning the worst frequency has been tested in the test frequency range

Page 17 of 53
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Report No.: TCT171225E011

Please refer to following diagram for individual

800 dBuV/m
EN 55022 ClassB 3M Radiation
40 % |
un"\’kfﬂ“; W%WWM ﬂ\fﬁ\ e
/
o WJWWUJWM\VWW
v
L"‘L.,\w\,‘l‘r
0o
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000
Site Polarization: Horizontal Temperature: 25
Limit: EN 55022 ClassB 3M Radiation Power:  AC 230V/50Hz Humidity: 55 %
Mode: Full Load(20V 3A+12V 2A+5V 2.4A)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dB/m dB Detector cm degree  Comment
11 56.5929 47.60 -13.16 34.44 40.00 -556 QP
21 75.1822 53.60 -17.27 36.33 40.00 -3.67 QP
3 * 1224039 51.20 -14.53 36.67 40.00 -3.33 QP
4 1 1413298 52.30 -15.98 36.32 40.00 -368 QP
5 1 187.7529 4950 -13.50 36.00 40.00 -4.00 QP
6 232.5318 46.50 -11.48 35.02 47.00 -11.98 QP

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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80.0 dBu¥/m

Report No.: TCT171225E011

40

EN 55022 ClassB 3M Radiation

‘I»J‘é‘rj “’“M»W\vf»\m‘

\ o

R

l13|n|]_|1[|[| 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000
Site Polarization: Vertical Temperature: 25
Limit: EN 55022 ClassB 3M Radiaticn Power;  AC 230V/50Hz Humidity: 55 %
Mode: Full Load(20V 3A+12V 2A+5V 2.4A)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit ~ Over Height Degree
MHz dBuV dB dBuVim dB/m dB Detector cm degree  Comment

1 1 316202  48.80 -13.83 3497 4000 -503 QP

2 1 471600 47.80 -12.69 34.91 40.00 -5.09 QP

31 723375 53.80 -17.25 38655 4000 -345 QP

4 * 1254457 51.60 -14.96 36.64 4000 -3.36 QP

5 1 140.3420 52.80 -16.00 3660 4000 -340 QP

6 | 153.7384 51.60 -15.58 36.02 4000 -3.98 QP

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332

Page 19 of 53

http://www.tct-lab.com




I C I Report No.: TCT171225E011

7.4. Harmonic Current Emissions

7.4.1. Test Specification

Test Requirement: EN 61000-3-2
Test Method: EN 61000-3-2
Limits: Class A

7.4.2. Test Instruments

Harmonic Test Equipment
Name of Manufacturer Model Serial Calibration
Equipment Number Due
AC Power Supply KIKUSUI PCR4000M | UC002552 | Sep. 28, 2018
Haghogic/Flicker KIKUSUI KHAL1000 | UDO002324 | Sep. 28,2018
Analyzer
Multi Outlet Unit KIKUSUI OTO1-KHA | UF003026 | Sep. 28,2018
Line Impedance KIKUSUI LIN1020JF | UC001738 | Sep. 28, 2018
Network

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

7.4.3. Block Diagram of Test Setup

Harmonics & Flicker
Analyzer Power

+ e

Power Source

EUT — Support
Units

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

7.4.4. Test Results

Test Environment: | Temp.: ;23 T éHumid.: ;54 % éPress.: ;96 kPa

Test Mode: Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
) Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage: AC 230 V/ 50 Hz

Test Result: Pass

Page 20 of 53
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(A] 2D Harmonics ( Average ) B Pass

0.100

Report No.: TCT171225E011

Please refer to following diagram for individual

Warning Fail

0.090

0.080

0.070

0.060

0.050

0.040

0.030

0.020

0.010

0.000

1 3 6 7

V/I Waveform ( Frame number: 57 )

9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 [Order

= \/0ltage === Current

230.22 V rms| _ 0.7680 Arms _ 50.002 Hz
326.36 V pk+| 3.2280 A pk+
-325.46 \V pk-| -3.1080 A pk-

TN

100.0 Vidiv

Hotline: 400-6611-140

1.0 A/div 30.0 deg/div
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Test Data of Harmonics Current

Report No.: TCT171225E011

Final Test Result Pass Tobs Quasi-Stationary

Voltage 230.24V THC 0.6700 A

Current 0.7680 A POHC/Limit 01220 A/ ---- *4

Power 82.96 W Nominal 230V /50 Hz

Power Factor 0.4695 Fundamental Current 0.3730 A

Apparent Power 176.9 VA Measuring Period 150 s

THD (max) 231.42 % Margin 100 %

Order  Limit1(Arms) Limit2(Arms) Ave(A rms) Max(A rms) Limit Over(s) Judge

1T e 0.0688 0.3730 0.0 N/A
2 1.0800 2.1600 0.0082 0.0140 0.0 Pass
3 2.3000 4.6000 0.0577 0.3520 0.0 Pass
4 0.4300 0.8600 0.0081 0.0150 0.0 Pass
5 1.1400 2.2800 0.0543 0.3220 0.0 Pass
6 0.3000 0.6000 0.0079 0.0140 0.0 Pass
7 0.7700 1.5400 0.0495 0.2810 0.0 Pass
8 0.2300 0.4600 0.0077 0.0130 0.0 Pass
9 0.4000 0.8000 0.0442 0.2340 0.0 Pass
10 0.1840 0.3680 0.0072 0.0120 0.0 Pass
11 0.3300 0.6600 0.0383 0.1840 0.0 Pass
12 0.1533 0.3066 0.0069 0.0120 0.0 Pass
13 0.2100 0.4200 0.0327 0.1380 0.0 Pass
14 0.1314 0.2628 0.0085 0.0110 0.0 Pass
15 0.1500 0.3000 0.0279 0.1000 0.0 Pass
16 0.1150 0.2300 0.0059 0.0100 0.0 Pass
17 0.1324 0.2648 0.0240 0.0750 0.0 Pass
18 0.1022 0.2044 0.0055 0.0100 0.0 Pass
19 0.1184 0.2368 0.0218 0.0630 0.0 Pass
20 0.0920 0.1840 0.0049 0.0090 0.0 Pass
21 0.1071 0.2142 0.0199 0.0600 0.0 Pass
22 0.0836 0.1672 0.0045 0.0090 0.0 Pass
23 0.0978 0.1956 0.0181 0.0580 0.0 Pass
24 0.0767 0.1534 0.0039 0.0080 0.0 Pass
25 0.0900 0.1800 0.0162 0.0520 0.0 Pass
26 0.0708 0.1416 0.0037 0.0070 0.0 Pass
27 0.0833 0.1666 0.0139 0.0440 0.0 Pass
28 0.0657 0.1314 0.0031 0.0070 0.0 Pass
29 0.0776 0.1552 0.01186 0.0340 0.0 Pass
30 0.0613 0.12286 0.0028 0.0060 0.0 Pass
31 0.07286 0.1452 0.0095 0.0260 0.0 Pass
32 0.0575 0.1150 0.0026 0.0060 0.0 Pass
33 0.0682 0.1364 0.0077 0.0210 0.0 Pass
34 0.0541 0.1082 0.0024 0.0050 0.0 Pass
35 0.0643 0.1286 0.0064 0.0200 0.0 Pass
36 0.0511 0.1022 0.0024 0.0050 0.0 Pass
37 0.0608 0.1216 0.0054 0.0200 0.0 Pass
38 0.0484 0.0968 0.0023 0.0040 0.0 N/A
39 0.0577 0.1154 0.0044 0.0190 0.0 Pass
40 0.0460 0.0920 0.0022 0.0040 0.0 N/A

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332

MIA - Mot Apply
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7.5. Flicker and Voltage Fluctuation

7.5.1. Test Specification

Report No.: TCT171225E011

Test Requirement: EN 61000-3-3
Test Method: EN 61000-3-3
7.5.2. Limits
Test Item Limit Note
Pst 1.0 Pst means short-term flicker indicator
Plt 0.65 PIt means long-term flicker indicator
Tdt (ms) 500 Tdt means maximum time that dt exceeds 3 %.
dmax (%) 4/6/7 Dmax means maximum relative voltage change.
dc (%) 3.3 Dc means relative steady-state voltage change.

7.5.3. Test Instruments

Flicker Test Equipment

Hotline: 400-6611-140

Name of Serial Calibration
. Manufacturer Model
Equipment Number Due
AC Power Supply KIKUSUI PCR4000M | UC002552 | Sep. 28, 2018
Harmonic/Flickps KIKUSUI KHA1000 | UD002324 | Sep. 28,2018
Analyzer
Multi Outlet Unit KIKUSUI OTO1-KHA | UF003026 | Sep. 28,2018
Line Impedance KIKUSUI | LIN1020JF | UC001738 | Sep. 28, 2018
Network

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

Tel: 86-755- 27673339

Fax: 86-755-27673332
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7.5.4. Block Diagram of Test Setup

Harmonics & Flicker
Analyzer

Report No.: TCT171225E011

+ Power
Power Source Cord
EUT Support
| Units
[ IT [
0.8 m

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

7.5.5. Test Results

Test Environment: | Temp.: ;23 T

‘Humid.: {54 %

. Press.:

96 kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Model4, Mode 5,| Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result:

Pass

Test Data of Voltage Fluctuation and Flicker

Final Test Result
Nominal Voltage
Nominal Frequency

Plt Test Duration
Flicker Margin

d Measurement Margin

Pass
230V
50 Hz
600 s
100 %
100 %

Segment Pst dmax(%) dc(%) d{t)>3.3%(ms) Judge
Limit 1.000 4.000 3.300 500

Seg. 1 0.061 0.083 0.004 0 Pass
Plt Value Judge
Limit 0.650
Measurement 0.027 Pass

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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Report No.: TCT171225E011

8. Immunity Test
8.1. General Performance Criteria Description

Criterion A:

During and after the test the EUT shall continue to operate as
intended without operator intervention. No degradation of
performance or loss of function is allowed below a minimum
performance level specified by the manufacturer when the EUT is
used as intended. The performance level may be replaced by a
permissible loss of performance. If the minimum performance level or
the permissible performance loss is not specified by the manufacturer,
then either of these may be derived from the product description and
documentation, and by what the user may reasonably expect from the
EUT if used as intended.

Criterion B:

After the test, the EUT shall continue to operate as intended without
operator intervention. No degradation of performance or loss of
function is allowed, after the application of the phenomena below a
performance level specified by the manufacturer, when the EUT is
used as intended. The performance level may be replaced by a
permissible loss of performance.

During the test, degradation of performance is allowed. However, no
change of operating state or stored data is allowed to persist after the
test.

If the minimum performance level (or the permissible performance
loss) is not specified by the manufacturer, then either of these may be
derived from the product description and documentation, and by what
the user may reasonably expect from the EUT if used as intended.

Criterion C:

Temporary loss of function is allowed, provided the functions is
self-recoverable or can be restored by the operation of controls by the
user in accordance with the manufacturer instructions.

Functions, and/or information stored in non-volatile memory, or
protected by a battery backup, shall not be lost.

Hotline: 400-6611-140
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8.2. Electrostatic Discharge (ESD)

8.2.1. Test Specification

Report No.: TCT171225E011

Test Requirement: EN 55024
Test Method: EN 61000-4-2
Storage capacitor: 150 pF
Discharge resistor: 330 ohm

Discharge Voltage:

Air Discharge:

Contact Discharge: £4 kV

+8 kV

Indirect application: +4 kV

Polarity:

Positive & Negative

Number of Discharge:

Least 100 each at negative and positive polarity

Discharge Mode:

1 time/s

Performance Criterion: (B

8.2.2. Test Instruments

Immunity Shielded Room

Discharge Generator

Name of Manufacturer Model Serial Number el e
Equipment Due
ieleciyostatic Prima  |ESD61002AG | PR12092502 | Sep. 28, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.2.3. Test Method
1. Air Discharge:

The test was applied on non-conductive surfaces of EUT. The round discharge tip of

the discharge electrode was approached as fast as possible to touch the EUT. After

each discharge, the discharge electrode was removed from the EUT. The generator

was re-triggered for a new single discharge and repeated 20 times for each

pre-selected test point. This Method was repeated until all the air discharge

completed.

2. Contact Discharge:

The test was applied on accessible metallic parts of the EUT. The generator was

re-triggered for a new single discharge and repeated 50 times for each pre-selected

test point. The tip of the discharge electrode was touching the EUT before the

discharge switch was operated.

Hotline: 400-6611-140  Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.2.4.

3. Indirect discharge for horizontal coupling plane:

At least 10 single discharges (in the most sensitive polarity) were applied to the
horizontal coupling plane, at points on each side of the EUT. The discharge electrode
positions vertically at a distance of 0.1 m from the EUT and with the discharge
electrode touching the coupling plane.

4. Indirect discharge for vertical coupling plane:

At least 10 single discharges (in the most sensitive polarity) were applied to the
center of one vertical edge of the coupling plane. The coupling plane, of dimensions
0.5 m X 0.5 m, was placed parallel to, and positioned at a distance of 0.1 m from the
EUT. Discharges were applied to the coupling plane, with this plane in sufficient

different positions that the four faces of the EUT are completely illuminated.

Block Diagram of Test Setup VCP

EUT & Support
Units

Support units HCP
— >1m ——» N

Wooden Table 0.8m

}

. Ground Reference Plane
Note:

1. Table-top Equipment

The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference
Plane. The GRP consisted of a sheet of aluminum at least 0.25 mm thick, and 2.5 meters square
connected to the protective grounding system. A Horizontal Coupling Plane (1.6 m x 0.8 m) was
placed on the table and attached to the GRP by means of a cable with 940 k total impedance.
The equipment under test was installed in a representative system as described in section 7 of
EN 61000-4-2, and its cables were placed on the HCP and isolated by an insulating support of 0.5
mm thickness. A distance of 1-meter minimum was provided between the EUT and the walls of
the laboratory and any other metallic structure.

2. Floor-standing Equipment

The equipment under test was installed in a representative system as described in section 7 of
IEC 61000-4-2, and its cables were isolated from the Ground Reference Plane by an insulating
support of 0.1-meter thickness. The GRP consisted of a sheet of aluminum that is at least 0.25
mm thick, and 2.5 meters square connected to the protective grounding system and extended at

least 0.5 meters from the EUT on all sides.
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Report No.: TCT171225E011

8.2.5. Test Results
Test Environment: [Temp.: ;25 T éHumid.: ;55 % éPress.: ;96 kPa
Test Mode: Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
: Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13
Test Voltage: AC 230 V/ 50 Hz
Test Result: Pass
Air Discharge
Test Levels Results
Test Points
. | Performance .

+ 8 kV Pass | Fail Criterion Observation
Slot 4 Points X X | [ B Note [ ]1 X2 []3
USB Port 3 Points X X | [ B Note [ ]1 X2 []3
Type-C 1 Point X X | U B Note [ ]1 X2 []3

Contact Discharge
Test Levels Results
Test Points
. | Performance .

+ 4 kV Pass | Falil Criterion Observation
HCP 4 Points X X [] B Note [ ]1 X2 []3
VCP 4 Points X X [] B Note [ ]1 X2 []3

Note:

1. There was no change compared with initial operation during and after the test. No unintentional
response was found during the test.

2. The function stopped during the test, but can be recoverable by itself operation after the test.

3. The function stopped during the test, but can be recoverable manually after the test.
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Report No.: TCT171225E011

8.3. Radio-frequency Electromagnetic Field Amplitude Modulated (RS)

8.3.1. Test Specification

Test Requirement:

EN 55024

Test Method

EN 61000-4-3

Frequency Range:

80 MHz -1000 MHz

Test level:

3 V/m (unmodulated, r.m.s)

Modulation:

1 kHz, 80 % AM, sine wave

Frequency Step:

1 % of preceding frequency value

Polarity of Antenna:

Horizontal & Vertical

Antenna Height:

1.5m

Performance Criterion: |A

8.3.2. Test Instruments

743 RS Chamber

E’c\;SirB?ng:lt Manufacturer Model N?J?rzit?(lar = i[t;lrjaetion
Signal Generator Maconi 2022D 119246/003 | Sep. 28, 2018
Power Amplifier M2S A00181-1000 9801-112 | Sep. 28, 2018
Power Amplifier M2S AC8113/ 800-250A | 9801-179 | Sep. 28, 2018
Power Antenna | SCHAFFNER CBL6140A 1204 Sep. 28, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.3.3. Test Method

1. The testing was performed in a fully anechoic chamber. The transmit antenna was
located at a distance of 3 meters from the EUT.

. The frequency range is swept from 80 MHz to 1000 MHz, with the signal 80%

amplitude modulated with a 1 kHz sine-wave. The rate of sweep did not exceed 1.5
x 10  decadels, where the frequency range is swept incrementally; the step size
was 1% of preceding frequency value.

. The dwell time at each frequency shall be not less than the time necessary for the

EUT to be able to respond and was not less than 0.5 s.

. The test was performed with the EUT exposed to both vertically and horizontally

polarized fields on each of the four sides.
. The EUT was performed in a configuration to actual installation conditions, a video
camera and/or a audio monitor were used to monitor the performance of the EUT.

Page 29 of 53

Hotline: 400-6611-140  Tel: 86-755- 27673339  Fax: 86-755-27673332  http://lwww.tct-lab.com




TCT

8.3.4. Block Diagram of Test Setup

Report No.: TCT171225E011

966 Chamber

_,|

EUT&
Support
Units

/

0.8m

Power Amp

Signal
Generator

forward power

PC Controller to control
S.G. & PA as well as

camera

EUT Monitoring by using a

Control Room

Note:
1. Table-top Equipment

The EUT installed in a representative system as described in section 7 of EN 61000-4-3 was placed
on a non-conductive table 0.8 meters in height. The system under test was connected to the power
and signal wire according to relevant installation instructions.

2. Floor-standing Equipment

The EUT installed in a representative system as described in section 7 of IEC 61000-4-3 was
placed on a non-conductive wood support 0.1 meters in height. The system under test was
connected to the power and signal wire according to relevant installation instructions.

Hotline: 400-6611-140  Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.3.5. Test Results

Report No.: TCT171225E011

Test Environment:

Temp.: ;25 T

éHumid.: 555 %

Press.: ;96 kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result: Pass

Frequency(MHz) | Polarity | Position | Field Strength(V/m) Observation
80 ~ 1000 V&H Front 3 Note X1 []2 []3
80 ~ 1000 V&H Rear 3 Note [X]1 []2 []3
80 ~ 1000 V&H Left 3 Note IJ1 []2 []3
80 ~ 1000 V&H Right 3 Note X1 []2 [ 13

Note:

1. There was no change compared with initial operation during and after the test. No unintentional

response was found during the test.

2. The function stopped during the test, but can be recoverable by itself operation after the test.
3. The function stopped during the test, but can be recoverable manually after the test.

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.4. Electrical Fast Transient (EFT)

8.4.1. Test Specification

Test Requirement: EN 55024
Test Method: EN 61000-4-4
signal ports and telecommunication ports: 0.5 kV (peak)
Test Level: input d.c. power port: 0.5 kV (peak)
input a.c. power ports: =1 kV (peak)
Polarity: Positive & Negative
Impulse Frequency: 5 kHz

Impulse Wave-shape: |[5/50 ns

Burst Duration: 15 ms
Burst Period: 300 ms
Test Duration: 2 minutes per level & polarity

Performance Criterion: |B

8.4.2. Test Instruments

Immunity Shield Room

Name of Manufacturer Model Serial Number CElllEE T

Equipment Due
Fast Transient Prima EFT61004BG | PR12074375 | Sep. 28, 2018
Burst Simulator

Capacitive Prima EFT-CLAMP N/A Sep. 28, 2018
coupling folder

Singjeyphase Prima JMB-3KVA | L12121902-2 | Sep. 28, 2018

transformer

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (Sl).

8.4.3. Test Method

1. The EUT and its simulators were placed on the ground reference plane and were
insulated from it by a wood support 0.1 m + 0.01 m thick. The ground reference
plane was 1 m*1 m metallic sheet with 0.65 mm minimum thickness.

2. This reference ground plane was project beyond the EUT by at least 0.1 m on all
sides and the minimum distance between EUT and all other conductive structure,
except the ground plane was more than 0.5 m.

3. All cables to the EUT was placed on the wood support, cables not subject to EFT/B
was routed as far as possible from the cable under test to minimize the coupling
between the cables.
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4. The length of the signal and power lines between the coupling device and the EUT is
0.5m.

5. The EUT is connected to the power mains through a coupling device that directly
couples the EFT/B interference signal.

6. Each of the Line and Neutral conductors is impressed with burst noise for 2 minutes.

8.4.4. Block Diagram of Test Setup
EUT
Support Units
I
AC Line T _
——— EFT/Burst/ 0'sm Non-Conductive Table
Surge Generator
I— Controller Computer
Comm. Line = 3m
EUT
To Load
10 cm
A
l T
AC Line l Non-Conductive Table
0.8m
S Burst Generator Injection Clamp l

T

Note:

1. Table-top Equipment

The configuration consisted of a wooden table (0.8 m high) standing on the Ground Reference
Plane. The GRP consisted of a sheet of aluminum (at least 0.25 mm thick and 2.5 m square)
connected to the protective grounding system. A minimum distance of 0.5 m was provided between
the EUT and the walls of the laboratory or any other metallic structure.

2. Floor-standing Equipment

The EUT installed in a representative system as described in section 7 of IEC 61000-4-4 and its
cables, were isolated from the Ground Reference Plane by an insulating support that is 0.1-meter
thick. The GRP consisted of a sheet of aluminum (at least 0.25 mm thick and 2.5 m square)

connected to the protective grounding system.
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8.4.5. Test Results

Report No.: TCT171225E011

Test Environment:

Temp.: ;25 T éHumid.: ;55% éPress.: ;96kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result: Pass
Test Point Polarity Tes(tkl\_gvel Pe(r:fr(i)trerrr]iir;lce Observation
L +/- 1 B Note [ |1 X2 []3
N +/- 1 B Note [ |1 X2 []3
L-N +/- 1 B Note [ 11 X2 []3
PE -- -- -- N/A
L-PE -- -- -- N/A
N - PE -- -- -- N/A
L-N-PE -- -- -- N/A
DC Port -- -- -- N/A
telecommunication port - - - N/A
Signal port -- -- -- N/A
Note:

1. There was no change compared with initial operation during and after the test. No unintentional
response was found during the test.

2. The function stopped during the test, but can be recoverable by itself operation after the test.

3. The function stopped during the test, but can be recoverable manually after the test.
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8.5. Surges

8.5.1. Test Specification

Report No.: TCT171225E011

Test Requirement:

EN 55024

Test Method:

EN 61000-4-5

signal ports and telecommunication ports: = 1/4 kV(peak)
input d.c. power port: =0.5 kV (peak)

Test Level: :
Input a.c. power ports:
Line to line: +1 kV(peak) Line to ground: +2 kV(peak)
Polarity: Positive & Negative
Wave-Shape: 1.2/50 us; 8 /20 us; 10 /700 us
Generator Source 2 ohm between networks
Impedance: 12 ohm between network and ground

Test Interval:

60 s between each surge

Number of Tests:

5 positive, 5 negative at 0°, 90°, 180°, 270°.

Performance Criterion:

B&C

8.5.2. Test Instruments

Immunity Shield Room

Name of Equipment | Manufacturer Model

Serial Calibration
Number Due

Lightning Surge
Generator

Prima SUG61005BG | PR12125534 | Sep. 28, 2018

Single-phase
transformer

Prima JMB-3KVA |L12121902-2| Sep. 28, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.5.3. Test Method

1. For line-to-line coupling mode, provide a 1 kV 1.2/50 us voltage surge (at

open-circuit condition) and 8/20 us current surge to EUT selected points, and for

active line / neutral lines to ground are same except test level is 2 kV.

2. Atleast 5 positive and 5 negative (polarity) tests with a maximum 1/min repetition

rate are applied during test.

Different phase angles are done individually.

Record the EUT operating situation during compliance test and decide the EUT

immunity criterion for above each test.
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8.5.4. Block Diagram of Test Setup

ToAC
Source

Surge Immunity Test

Report No.: TCT171225E011

EUT
&

Support Units

8.5.5. Test Results

Controller Computer

Test Environment: [Temp.: |25 C

Humid.: |55 %

Press.:

96 kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result: Pass
Test Point Polarity Tes(tkl\_/()avel Peéfr(i)trer?i%rr\]ce Observation
L-N +/- 1 B Note [ ]1 X2 [ ]3
L - PE -- -- -- N/A
N - PE -- -- -- N/A
DC Port -- -- -- N/A
telecommunication port - -- -- N/A
Signal port -- .- -- N/A

Note:

1. There was no change compared with initial operation during and after the test. No unintentional

response was found during the test.
2. The function stopped during the test, but can be recoverable by itself operation after the test.
3. The function stopped during the test, but can be recoverable manually after the test.

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.6. Radio-frequency Continuous Conducted (CS)

Report No.: TCT171225E011

8.6.1. Test Specification

Test Requirement: EN 55024

Test Method EN 61000-4-6

Frequency Range: 0.15 MHz - 80 MHz

Test Level: 3V r.m.s. (unmodulated)

Modulation: 1 kHz, 80 % AM, sine wave

Performance Criterion: |A

8.6.2. Test Instrument
CS Test
Na_me o Manufacturer Model Serial Number CElllEE T
Equipment Due
Conducted
Disturbances Schloder CDG 6000-75 126B1290 Sep. 28, 2018
Test System
CDN Schloder CDN A2210281 Sep. 28, 2018
M2+M3-16 T
Attenuator Schloder ATT-6DB-100 A100W225 | Sep. 28, 2018
EM-Clamp Schloder EMCL-20 132A1194 Sep. 28, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.6.3. Test Method
1. The EUT are placed on an insulating support 0.1 m high above a ground reference
plane. CDN (coupling and decoupling device) is placed on the ground plane about
0.3 m from EUT. Cables between CDN and EUT are as short as possible, and their
height above the ground reference plane shall be between 30 and 50 mm (where
possible).
2. The disturbance signal described below is injected to EUT through CDN.
3. The EUT operates within its operational mode(s) under intended climatic conditions
after power on.
4. The frequency range is swept from 0.150 MHz to 80 MHz using 3 V signal level,
and with the disturbance signal 80 % amplitude modulated with a 1 kHz sine

wave.
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Report No.: TCT171225E011

5. Recording the EUT operating situation during compliance testing and decide the

EUT immunity criterion.

8.6.4. Block Diagram of Test Setup

Power PC
Amplifier Controller

10 cm isolation

supporter 0.1m< L <0.3m
EUT and
Support units
CDN
I | 0 0
Note:

Table-Top and Floor-Standing Equipment

The equipment to be tested is placed on an insulating support of 0.1 meters height above a ground
reference plane. All relevant cables shall be provided with the appropriate coupling and decoupling
devices at a distance between 0.1 meters and 0.3 meters from the projected geometry of the EUT on
the ground reference plane.

8.6.5. Test Results

Test Environment:

Temp.:

25 C

Humid.:

55 %

Press.:

96 kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7, Mode
8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result: Pass
Field : .

Frequency Injected |Injection | Performance .

Band (MHz) Sg\r/?r?]%gh Position | Method Criterion COBENEon
0.15~ 80 3 AC Mains | CDN-M2 A Note X1 []J2 []3
0.15~80 -- - - - N/A

Note:

1. There was no change compared with initial operation during and after the test. No unintentional response
was found during the test.
2. The function stopped during the test, but can be recoverable by itself operation after the test.

3. The function stopped during the test, but can be recoverable manually after the test.

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.7. Power-frequency Magnetic Field (PFMF)

Report No.: TCT171225E011

8.7.1. Test Specification

Test Requirement: EN 55024
Test Method: EN 61000-4-8
Frequency: 50/60 Hz
Test level: 1 A/m
Observation Time: 5 minutes
Performance criterion: |A

8.7.2. Test Instrument
Immunity Shield Room
Name ol Manufacturer Model Serial Number celllaleiton
Equipment Due
Continuous Wave
Simulator EM TEST UCS 500 M4 0304-42 Sep. 28, 2018
Power Source EM TEST MV 2616 0104-14 | Sep. 28, 2018
Network
Magnetic Coll EM TEST MS100 0304-42 Sep. 28, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.7.3. Test Method

1. the equipment is configured and connected to satisfy its functional requirements.
It shall be placed on the GRP with the interposition of a 0.1 m-thick insulating
support.

2. the equipment cabinets shall be connected to the safety earth directly on the GRP

via the earth terminal of the EUT.

3. the power supply, input and output circuits shall be connected to the sources of

power supply, control and signal.

4. the cables supplied or recommended by the equipment manufacturer shall be used.

1 meter of all cables used shall be exposed to the magnetic field.
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8.7.4. Block Diagram of Test Setup

Induction Caoil

1/2 Dimension

_Iﬁ{ of EUT

Signal
Generator

o

v

To
Earth Ground

Note:

1. Table-top Equipment

The equipment shall be subjected to the test magnetic field by using the induction coil of standard
dimension (1 m x 1 m). The induction coil shall then be rotated by 90 degrees in order to expose the
EUT to the test field with different orientations.

2. Floor-standing Equipment

The equipment shall be subjected to the test magnetic field by using induction coils of suitable
dimensions. The test shall be repeated by moving and shifting the induction coils, in order to test the
whole volume of the EUT for each orthogonal direction. The test shall be repeated with the coil shifted
to different positions along the side of the EUT, in steps corresponding to 50 % of the shortest side of
the coil. The induction coil shall then be rotated by 90 degrees in order to expose the EUT to the test
field with different orientations.

8.7.5. Test Results

Note: This test isn’t applicable because the EUT doesn’t have relative function.
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8.8. Voltage Dip & Voltage Interruptions

8.8.1. Test Specification

Report No.: TCT171225E011

Test Requirement:

EN 55024

Test Level:

>95 % of Ut (Supply Voltage) for 0.5 periods
30% of Ut (Supply Voltage) for 25 periods
>95 % of Ut (Supply Voltage) for 250 periods

Performance Criterion:

B&C

8.8.2. Test Instrument

Immunity shielded room

Name o Manufacturer Model Serial Number CellleirEion
Equipment Due
Cycle Sag Prima DRP61011AG | PR12106201 | Sep. 28, 2018
Simulator

Single-phase Prima JMB-3KVA | L12121902-2 | Sep. 28, 2018
transformer

Note: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to international system unit (SI).

8.8.3. Test Method

1. The EUT and support units were located on a wooden table, 0.8 m away from

ground floor.

2. Setting the parameter of tests and then perform the test software of test simulator.

3. Conditions changes to occur at O degree crossover point of the voltage waveform.

4. Recording the test result in test record form.

Hotline: 400-6611-140

Tel: 86-755- 27673339

Fax: 86-755-27673332
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8.8.4. Block Diagram of Test Setup

ToAC
Source

Dips/Interruption and
Variations Simulator

Report No.: TCT171225E011

Support Units

EUT
&

Hotline: 400-6611-140

| I |
0.8m
Controller Computer
8.8.5. Test Results
Test Environment: [Temp.: |25 C Humid.: |55 % Press.: 96 kPa

Test Mode:

Mode 1, Mode 2, Mode 3, Mode 4, Mode 5, Mode 6, Mode 7,
Mode 8, Mode 9, Mode 10, Mode 11, Mode 12, Mode 13

Test Voltage:

AC 230 V/ 50 Hz

Test Result: Pass
Voltagg Duration (cycle) | Performance Criterion Observation
(% Reduction)
100 0.5 [JA XB []C Note [ ]1 X]2 []3
30 25 [JA [IB XC Note [ ]1 [ ]2 [X]3
100 250 1A [IB XC Note [ ]1 []2 X3
Note:

1. There was no change compared with initial operation during and after the test. No unintentional

response was found during the test.
2. The function stopped during the test, but can be recoverable by itself operation after the test.
3. The function stopped during the test, but can be recoverable manually after the test.

Tel: 86-755- 27673339

Fax: 86-755-27673332
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9. Photographs of Test Configuration

Conducted Emission Test View

Radiated Emissipn Test View
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Harmonic & Flicker Test View

ESD Test View
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EFT Test View

Surges Test View
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CS Test View

e
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10. Photographs of EUT
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