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3 EQUIPMENT UNDER TEST

3.1 Power supply system utilised

Power supply voltage: = AC 230V/50Hz
O Other (Specified blank below)

3.2 Short description of the Equipment under Test (EUT)

Number of tested samples: 1
Serial number: Prototype

3.3 EUT operation mode

The equipment under test was operated during the measurement under the following conditions:

m - Normal

Operating Mode: Normal
Emissions tests.............: According to EN 55015,, searching for the highest disturbance.
Immunity tests ............... According to EN 61547, searching for the highest susceptivity.
Harmonic current.......... : According to EN 61000-3-2, searching for the highest disturbance.
Voltage fluctuation.........: According to EN 61000-3-3, searching for the highest disturbance.
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4 TEST ENVIRONMENT

4.1 Address of the test laboratory
GZ test site: A101, No.65, Zhuji Road, Tianhe District, Guangzhou, Guangdong, China

Tel +86-20-85543113 (32 lines) Fax +86-20-38780406
4.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15~35°C
Humidity: 25~75 %
Atmospheric pressure: 86~106 kPa

4.3 Definitions of symbols used in this test report

m - The black square indicates that the listed condition,
standard or equipment is applicable for this report.

O - The empty square indicates that the listed condition,
standard or equipment is not applicable for this report.

4.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned
that there may be errors within the calibration limits of the equipment and facilities. The
measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 “Specification for radio disturbance and immunity measuring apparatus and methods
— Part 4: Uncertainty in EMC Measurements” and is documented in the CTS quality system acc. to
DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that
tested may result in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

4.5 Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
Conduction disturbance 150kHz~30MHz +1.22dB Q)
Power disturbance 30MHz~300MHz +1.38dB Q)
. e 30MHz~300MHz +3.14dB (1)
Radiation emission (3m)
300MHz~1000MHz +3.18dB (1)

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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5 TEST CONDITIONS AND RESULTS

5.1 Conducted disturbance
For test instruments and accessories used see section 6 part 6.1.

5.1.1 Description of the test location
Test location:  Shielded room

5.1.2 Description of the test set-up
5.1.2.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.1.2.2 Block Diagram of Test Setup

5.1.3 Limits disturbance

At mains terminals (dBuV)
Frequency Quasi-peak Level Average Level
9kHz ~  50kHz 110 -
50kHz ~  150kHz 90 ~ 80* -
150kHz ~ 0.5MHz 66 ~ 56* 56 ~ 46*
0.5MHz ~ 5.0MHz 56 46
50MHz ~ 30MHz 60 50

Note: (1) The tighter limit shall apply at the edge between two frequency bands.
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5.1.4 Test result

The requirements are Fulfilled
Band width 200Hz for 9KHz to 0.15MHz, and 9kHz for 0.15MHz to 30MHz
Frequency range 9kHz - 30 MHz
Min. limit margin >1.76 dB at 9kHz - 30 MHz
Remarks: The limits are kept. For detailed results, please see the following page(s).
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Test point: N Result: m - passed
Operation mode Normal O - not passed
Remarks:
80.0 dBu¥Y
EN55015 Conduction [QP)
|
peak
30
AYVG
-20
0.009 [MHz] 30.000
No. | Frequency | Factor | Reading Level Limit Margin | Detector
(MHz) (dB) (dBuV) (dBuV) (dBuV) (dB)
1 0.6419 10.34 30.57 40.91 56.00 -15.09 QP
2 0.6419 10.34 17.83 28.17 46.00 -17.83 AVG
3 0.8420 10.39 30.38 40.77 56.00 -15.23 QP
4 0.8420 10.39 18.17 28.56 46.00 -17.44 AVG
5 1.0420 10.43 30.66 41.09 56.00 -14.91 QP
6 1.0420 10.43 18.22 28.65 46.00 -17.35 AVG
7 1.2020 10.45 29.67 40.12 56.00 -15.88 QP
8 1.2020 10.45 16.60 27.05 46.00 -18.95 AVG
9 3.1580 10.62 25.94 36.56 56.00 -19.44 QP
10 3.1580 10.62 17.14 27.76 46.00 -18.24 AVG
11 6.7460 10.94 37.39 48.33 60.00 -11.67 QP
12 6.7460 10.94 37.30 48.24 50.00 -1.76 AVG
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5.2 Radiated disturbance (magnetic field)
For test instruments and accessories used see section 6 part 6.2.

5.2.1 Description of the test location

Test location . Shielded room
Test disturbance: 2 Meter

5.2.2 Description of the test set-up
5.2.2.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded

5.2.2.2 Block Diagram of Test Setup
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5.2.3 Limits of disturbance

Frequency Limits for Ioopzdniqameter (dBuA)
9kHz ~ 70kHz 88
70kHz ~ 150kHz 88 ~ 58*
150kHz ~ 3.0MHz 58 ~ 2%
3.0MHz ~ 30MHz 22

Note: (1) The tighter limit shall apply at the edge between two frequency bands.
(2) Distance refers to the distance in meters between the test instrument antenna and the
closest point of any part of the E.U.T.

5.2.4 Test result

The requirements are | Fulfilled

Band width 200Hz for 9KHz to 0.15MHz, and 9kHz for 0.15MHz to 30MHz

Frequency range 9kHz - 30 MHz

Min. limit margin MHz | >61.94 dB at 9kHz- 30MHz

Remarks: The limits are kept. For detailed results, please see the following page(s).
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5.3 Radiated disturbance (Electric field)
For test instruments and accessories used see section 6 part 6.3.

5.3.1 Description of the test location

Test location . Semi-Anechoic chamber
Test disturbance: 3 Meter

5.3.2 Description of the test set-up
5.3.2.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded

5.3.2.2 Block Diagram of Test Setup

5.3.3 Limits of disturbance

Fr‘?m‘gcy Distance (Meters) Field Strengths Limits (dBpV/m)
30 ~ 230 3 40
230 ~ 300 3 47

Note: (1) The tighter limit shall apply at the edge between two frequency bands.
(2) Distance refers to the distance in meters between the test instrument antenna and the
closest point of any part of the E.U.T.
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5.3.4 Test result

The requirements are Fulfilled

Band width 120kHz

Frequency range 30 MHz - 300 MHz

Min. limit margin >3.55 dB at 30 - 300 MHz

Remarks: The limits are kept. For detailed results, please see the following page(s).
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Test point: Vertical Result: m — passed
Operation mode Normal O — not passed
Remarks:

800 dBu¥V/m

EN55015 RE 3M

G

-20
30.000 57.00 84.00 111.00 138.00 165.00 192.00 219.00 246.00 300.00 MHz
No. | Frequency | Factor | Reading Level Limit Margin | Detector
(MHz) (dB/m) | (dBpV) (dBpV/m) | (dBpV/m) (dB)
1 41.0700 -15.75 52.20 36.45 40.00 -3.55 QP
2 82.3800 -20.16 54.77 34.61 40.00 -5.39 QP
3 114.7800 | -19.37 49.53 30.16 40.00 -9.84 QP
4 124.2300 | -19.54 49.73 30.19 40.00 -9.81 QP
5 155.5500 | -18.44 51.29 32.85 40.00 -7.15 QP
6 188.2200 | -16.73 44.61 27.88 40.00 -12.12 QP

Note:Level=Reading+Factor. Margin= Limit-Level
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5.4 Harmonic current
For test instruments and accessories used see section 6 part 6.4.

5.4.1 Description of the test location

Test location:  Test location no. 1

5.4.2 Limits of harmonic current
Test configuration and procedure see clause 7.3 of standard EN 61000-3-2:2014.

There is no need for Harmonics test to be performed on this product(not discharge lighting
equipment, and rated power is less than 75W) in accordance with EN 61000-3-2.
For further detail, please refer to Clause 7 and 7.3b) of EN 61000-3-2 which state:
For the following categories of equipment, limits are not specified in this edition of the standard:
-equipment with a rated power of 75W or less, other than lighting equipment
Limits for Class C equipment
a) Active input power 25W
For lighting equipment having an active input power greater than 25W,the harmonic currents shall
not exceed the relative limits given in Table 2.
b) Discharge lighting equipment having an active power smaller or equal to 25W shall comply with
one of the following two sets of requirements

5.4.3 Description of the test set-up
5.4.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded

5.4.3.2 Block Diagram of Test Setup
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Harmonic Emission - IEC 61000-3-2 , EH 61000-3-2 , (EH60555-2)

2018-3-1213:24:26

Urmms = Z3a v P = 4335 W THC = o208 A Range: 5 A
rms = 2T A pf = 0985 Himax= 2112 A venom: o 231 Y
TestTime:  10min (10
Test completed, Result: PASSED
HAR-1000 EMC-Par
Order Freq. lavg Irms Imax Limit Status
[Hz] [A] [A] [A] [A]

1 50 2.0857 2.1051 2.1124

2 100 0.0000 |0.0046 |0.0049 | 0.0422

3 150 0.1629 0.1642 0.1642 0.6265

4 200 0.0000 | 0.0006 | 0.0006

5 250 0.0968 | 0.0980 |0.0980 | 0.2112

6 300 0.0000 0.0003 0.0003

7 350 0.0629 |0.0629 |0.0632 |0.1479

8 400 0.0000 | 0.0003 | 0.0003

9 450 0.0286 0.0284 0.0290 0.1056

10 500 0.0000 | 0.0003 | 0.0003

11 550 0.0190 |0.0192 |0.0195 |0.0634

12 600 0.0000 0.0003 0.0003

13 650 0.0188 |0.0186 |0.0195 | 0.0634

14 700 0.0000 | 0.0003 | 0.0003

15 750 0.0171 0.0171 0.0177 0.0634

16 800 0.0000 | 0.0003 | 0.0003

17 850 0.0140 |0.0140 |0.0146 |0.0634

18 900 0.0000 0.0003 0.0003

19 950 0.0000 |0.0104 |0.0110 |0.0634

20 1000 0.0000 | 0.0003 | 0.0003

21 1050 0.0000 0.0070 0.0076 0.0634

22 1100 0.0000 | 0.0003 | 0.0003

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.

CTS (Ningbo) Testing Service Technology Co., Ltd.
FIl.1 & 8 West, Bldg. B, No. 66, Qingyi Rd., Hi-Tech Zone, Ningbo, Zhejiang, China

Tel +86-20-85543113 (32 lines)
Complaint line  +86-20-85533471

Fax +86-20-38780406
E-mail cts@cts-lab.com.cn

See Reverse For Terms And Conditions of Service

Report No.: CGZ3180309-00293-E-R1

Page 25 of 55






CENTRE OF TESTING SERVICE

5.5 Voltage fluctuations and flicker
For test instruments and accessories used see section 6 part 6.5.

5.5.1 Description of the test location
Test location :  Test location no. 1
5.5.2 Limits of voltage fluctuation and flicker

Test configuration and procedure see clause 5 of standard EN 61000-3-3:2013.

5.5.3 Description of the test set-up
5.5.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded

5.5.3.2 Block Diagram of Test Setup
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5.5.4 Test result
The requirements are Fulfilled

Remarks: The limits are kept. For detailed results, please see the following page(s).

5.5.5 Test protocol

Operation mode Normal Result: m - passed
Remarks: O - not passed
Standard used: EN 61000-3-3 Flicker

Short time (Pst): 10 min

Observation time: 10 min (1 Flicker measurement)

Mains supply voltage: AC 230V/50Hz

Ambient Temperature: 24°C

Humidity: 56%

Barometric Pressure: 86~106kPa

E.U.T. RGB led floodlight

M/N: AT247

Date of test: 12 March 2018

Tester: Eric
Maximum Flicker results

EUT values Limit Result

Pst 0.07 1.00 PASS
dc [%] 0.00 3.30 PASS
dmax [%] 0.00 4.00 PASS
dt [s] 0.00 0.50 PASS
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5.6 Electrostatic discharge

For test instruments and accessories used see section 6 part 6.6.

5.6.1 Description of the test location

Test location : Test location no. 2

Power supply: AC 230V/50Hz

Operate mode: Normal

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 09~12 March 2018

Operator X Eric

5.6.2 Severity of levels electrostatic discharge
5.6.2.1 Severity level: Contact discharge at + 4KV air discharge at + 8KV

Level Test 'Voltage _ Tgst Voltage
Contact Discharge (kV) Air Discharge (kV)
1 2 2
2 4 4
3 6 8
4 8 15
X Special Special

5.6.2.2 Performance criterion: B

5.6.3 Description of the test set-up
5.6.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.6.3.2 Block Diagram of Test Setup

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.

CTS (Ningbo) Testing Service Technology Co., Ltd.
FIl.1 & 8 West, Bldg. B, No. 66, Qingyi Rd., Hi-Tech Zone, Ningbo, Zhejiang, China

Tel +86-20-85543113 (32 lines) Fax +86-20-38780406
Complaint line +86-20-85533471 E-mail cts@cts-lab.com.cn See Reverse For Terms And Conditions of Service

Report No.: CGZ3180309-00293-E-R1 Page 30 of 55



[
CENTRE OF TESTING SERVICE ﬁ_‘ J
5.6.4 Test specification:
Contact discharge voltage: |- 2 kv m 4kV
Air discharge voltage: |m 2kv m 4kV m 8kV
Discharge impedance: | m 330Q/150 pF
Discharge factor: | m >1sec.
Number of discharges: | m >10
Type of discharge: | Direct discharge m Air discharge

m Contact discharge

| Indirect discharge m  Contact discharge

Polarity: |m Positive [m Negative

Discharge location: | m see photo documentation of the test set-up

| m all external locations accessible by hand

| m horizontal plate (HCP)

| m vertical coupling plate (VCP)

5.6.5 Test result
The requirements are Fulfilled Performance Criterion: B

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.7 Radiated, radio-frequency, electromagnetic field
For test instruments and accessories used see section 6 part 6.7.

5.7.1 Description of the test location

Test location : GTEM chamber

Power supply: AC 230V/50Hz

Operate mode: Normal

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 09~12 March 2018

Operator X Eric

5.7.2 Severity levels of radiated, Radio-frequency, electromagnetic field

5.7.2.1 Severity level: 3V/m

Level Field strenght(V/m)
1 1
2 3
3 10
X Special

5.7.2.2 Performance criterion: A

5.7.3 Description of the test set-up
5.7.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.7.3.2 Block Diagram of Test Setup
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5.7.4 Test specification:
Frequency range: m 380 MHz to 1000 MHz
Field strength: m 3V/m
EUT - antenna separation: m 3m
o m AM: 80 %

Modulation: m  sinusoidal 1000HzZ
Frequency step: m 1 % with 3 s dwell time
Antenna polarisation: m horizontal m vertical

5.7.5 Test result

The requirements are Fulfilled Performance Criterion: A

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.8.4 Test specification:
Coupling network: m 0.5kV m 1kV O 2kv
Coupling clamp: O 0.5kVv O 1kV
Burst frequency: m 5.0kHz
Coupling duration: m >60s
Polarity: m positive ®m negative
5.8.5 Coupling points
Cable description: AC power line: L,N,PE,L+N,L+PE,N+PE,L+N+PE
Screening: 0O screened ® unscreened
Status: O passive m  active
Signal transmission: m analogue O digital
Length: m15m
5.8.6 Test result
The requirements are Fulfilled Performance Criterion: B
Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.9 Surge
For test instruments and accessories used see section 6 part 6.9.

5.9.1 Description of the test location

Test location : Test location no. 2

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 09~12 March 2018

Operator : Eric

5.9.2 Severity levels of surge
5.9.2.1 Severity level: Line to line: £ 1KV, Line to earth: £ 2KV

Level Test Voltage (KV)
1 0.5
2 1.0
3 2.0
4 4.0
X Special

5.9.2.2 Performance Criterion: B

5.9.3 Description of the test set-up
5.9.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.9.3.2 Block Diagram of Test Setup

Combination wave

generator
Decoupling nefwork ‘
C=18puF
L 17
S B R G .
AC (DC)
power supply N —c—# -_— EUT
network .
PE 'I
Earth reference
—I—_ IEC 232805
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5.11 Power frequency magnetic field
For test instruments and accessories used see section 6 part 6.11.

5.11.1 Description of the test location

Test location : Test location no. 2

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 09~12 March 2018

Operator : Eric

5.11.2 Severity levels of magnetic field immunity
5.11.2.1 Severity Level: 3A/m

Level Magnetic Field Strength (A/m)
1 1
2 3
3 10
4 30
5 100
X Special

5.11.2.2 Performance Criterion: A

5.11.3 Description of the test set-up
5.11.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.11.3.2 Block Diagram of Test Setup
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5.11.4 Test specification:
Test frequency: m 50 Hz
Continuous field: m 3A/m
Duration (Continuous field): m 60 s each Axis
Short duration (1-3s): m 3s
AXis: m X-axis | B y-axis W z-axis
5.11.5 Test result
The requirements are Fulfilled Performance Criterion: A

Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.12.4 Test specification:
Nominal Mains Voltage (Vy). m AC230V
Number of voltage fluctuations: m 3
Level of reduction(dip) / duration: m 30 % /200ms
5.12.5 Test result

The requirements are Fulfilled Performance Criterion: C
Remarks: During the test no deviation was detected to the selected operation mode(s).
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5.13 Voltage short interruptions
For test instruments and accessories used see section 6 part 6.13.

5.13.1 Description of the test location

Test location : Test location no. 2

Power supply: AC 230V/50Hz

Test condition: Ambient Temperature: 24 , Humidity:56%
Date of test 09~12 March 2018

Operator : Eric

5.13.2 Severity levels of voltage short interruptions

Test Level Voltage Short Performance Duration (in period)
(%Ut) Interruptions (%Ut) Criterion P
0 100 B 0.5

5.13.3 Description of the test set-up
5.13.3.1 Operating Condition

The EUT is normal during the test, and the results of the maximum emanation are recorded
5.13.3.2 Block Diagram of Test Setup
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5.13.4 Test specification:
Nominal Mains Voltage (Vy). m AC230V
Number of Interruptions: m 3
Duration of the Interruption: m 10ms
5.13.5 Test result

The requirements are Fulfilled Performance Criterion: B
Remarks: During the test no deviation was detected to the selected operation mode(s).

Copyright of this report is owned by Centre of Testing Service and may not be reproduced other than in full except with the written approval of the issuing Company.

CTS (Ningbo) Testing Service Technology Co., Ltd.
FIl.1 & 8 West, Bldg. B, No. 66, Qingyi Rd., Hi-Tech Zone, Ningbo, Zhejiang, China

Tel +86-20-85543113 (32 lines) Fax +86-20-38780406
Complaint line +86-20-85533471 E-mail cts@cts-lab.com.cn See Reverse For Terms And Conditions of Service

Report No.: CGZ3180309-00293-E-R1 Page 45 of 55



6 USED TEST EQUIPMENT

6.1

Conducted Disturbance

ltem Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 EMI Test Receiver ROHDE & SCHWARZ ESCI 100868 2017/10/18
2 Artificial Mains ROHDE & SCHWARZ ESH3-Z5 832479/025 | 2017/10/18
3 Artificial Mains ROHDE & SCHWARZ ESH3-Z6 100140 |2017/10/18
4 Pulse Limiter ROHDE & SCHWARZ ESHS-Z2 100301 |2017/10/18
5 EMI Test Software Farad EZ-EMC N/A N/A

6.2

Radiated Disturbance (Magnetic field)

Item Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 | Triple-Loop Antenna | ROHDE & SCHWARZ HMO020 100015 |2017/10/18
2 EMI Test Receiver ROHDE & SCHWARZ ESCI 100868 | 2017/10/18
3 EMI Test Software Farad EZ-EMC N/A N/A

6.3

Radiated Emission(Electric field)

Item Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Signal analyzer ROHDE & SCHWARZ FSIQ26 100311 | 2017/04/26
2 EMI Test Receiver ROHDE & SCHWARZ ESVS 10 842885/001 | 2017/10/18
3 Log per Antenna ETS 3142C 00060447 |2017/03/29
4 Pre-Amplifier EMC EMC330 980113 |2017/04/26
5 Pre-Amplifier EMC EMC012645 980114 | 2017/04/26
6 EMI Test Software Farad EZ-EMC N/A N/A

6.4

Harmonic Current

Item Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Harmoz'r‘]’a@r‘z‘lf"‘:ker EMC Partner Harmonics1000-1P | 103488 | 2017/10/18
2 Harmonics-1000 EMC Partner N/A N/A N/A

6.5

Voltage fluctuation and Flicker

ltem Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Harmo/'l'rfa@r‘z‘lf"c"er EMC Partner Harmonics1000-1P | 103488 | 2017/10/18
2 Harmonics-1000 EMC Partner N/A N/A N/A
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7 TEST PHOTOGRAPHS

7.1. Photo of power line conducted emission measurement (C.E.)

7.2. Photo of radiated emission measurement (R.E. Magnetic field)

7.3. Photo of radiated emission measurement (R.E. Electric field)
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7.4. Photo of harmonic current and flicker emission measurement (H.&F.)

7.5. Photo of electrostatic discharge Immunity measurement (E.S.D.)

7.6. Photo of RF field strength Immunity measurement (R.S.)
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8 EXTERNAL AND INTERNAL PHOTOS OF THE EUT

External view 1

External view 2

External view 3
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External view 7

External view 8

External view 9
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