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1 Test Summary
EMISSION

Test Item Test Standard Class / Severity| Result
Conducted Disturbance, 9 kHz to 30 MHz | EN IEC 55015:2019+A11:2020 Clause 4.3 Pass
Radiated Disturbance, 9 kHz to 30 MHz EN IEC 55015:2019+A11:2020 Clause 4.5.2 Pass
Radiated Disturbance, 30 MHz to 1 GHz EN IEC 55015:2019+A11:2020 Clause 4.5.3 Pass
Harmonic Current Emissions EN IEC 61000-3-2:2019+A1:2021 Clause 7 Pass
Voltage Changes, Voltage Fluctuation EN 61000-3- Clause 5 Pass
and Flicker 3:2013+A1:2019+A2:2021

IMMUNITY (EN IEC 61547:2023)
Test Item Test Method Perfo.rm:';mce Result
Criteria
Electrostatic Discharge (ESD) IEC 61000-4-2:2008 B Pass
Radio-frequency Electromagnetic Fields IEC 61000-4- A Pass
(80 MHz to 1 GHz) 3:2006+A1:2007+A2:2010
Fast Transients (EFT) IEC 61000-4-4:2012 B Pass
Surges IEC 61000-4-5:2014 C Pass
Injected Currents, 0.15 MHz to 80 MHz IEC 61000-4-6:2013 A Pass
Power-frequency Magnetic Field IEC 61000-4-8:2009 A N/A
Voltage Dips B Pass
IEC 61000-4-11:2004+A1:2017

Voltage Short Interruptions B Pass

Remark:

Pass EUTs meet the requirement

Fail EUTs do not meet the requirement
N/A EUTs do not apply to the test object

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

Reference No.: WTU24N03055020E Page 3 of 38

2 Contents
Page
COVER P AGE “+rrcretututntntiaiatinnenseiaiansesmanmeiassesmenseiamstsesmesistatsmsmsnssiststsmetasioistanerastarsrarsnsnas 1
1 TEST SUMMARY oottt ettt see et ste e s s te e s eteeaabeeasbaeaabeeeaseesabseeaaeeeasseeaaeeebee e saeeabseeaaeeebeeeabeeenneeeanaeenneen 2
2 CONTENITES | | hSENEL St SRSISUN NS SNISSUSSNSSSSNIII7. - SSRSN. . JSSNONN o NN NN, CorNRNT . SRS 3
3 GENERAL INFORMATION . .. .oiittiiitieiieeiiee it e siteesteeseeestveessseesssesasseesssessssessssessssesssssssssessnsessssessssessnsessnsessnseeans 5
3.1 GENERAL DESCRIPTION OF E.U.T. oottt ste et ste e stee s s ae e saae e snaaesaseesnaeeasee s saaeesnneesbeeesnneesnneessees 5
3.2 DETAILS OF E.U.T. .ot iiiiiiieiiteiisieeisteeiasessiressaseesstessnsessasessssessssessnsessssessnsessasessnsessasessnsessasessnsesssessnsesssessnsessns 5
3.3 DESCRIPTION OF SUPPORT UNITS ...iiiitiiiitiiiiteeiiteeaiteeireesiseestessaseesssesssessssesssessssesssessssesssssssseesssessssessssesans 5
34 STANDARDS APPLICABLE FOR TESTING .....uvteiteiitieeitreeitesestreessaeesssesssssesseesssssssssssssasssssssssssssssssssesssssessssssseees 5
3.5 SUB CONITRA G TR D o e e e e R, S 6
3.6 ABNORMALITIES FROM STANDARD CONDITIONS ......uutteietiiteeiteeeeiteeeeassnneesaseseessseesssssssessssessessssssesssseessnsees 6
4 EQUIPMENT USED DURING TEST ...iciiiieiieiieiteiiesee e steesteeteeaeassasssestaestaeseassessassssssseessesssessssansesssessesssanns 7
4.1 MEASUREMENT UNCERTAINTY .iiuutiteeititeeaitrtteeiureeessuseseaassseesassssasssssessasssssssnssssssssssssaassssesansssssssssssssnsssesanns 8
5 EMISSION TEST RESULTS ... oottt ctee st stee s etee s staesabaeaabeesabseeaseesbaeeseessbaeeaseeesbeaeseesbesenseessses 9
51 CONDUCTED DISTURBANCE, 9 KHZ TO 30 MHZ ...ttt nae e e s aaee s 9
L0t It O o O B O o T= > 1 [ I SO 9
5.1.2 Block Diagram Of TESE SELUPD ...ccueiiiiieiieiie ettt e et e e s eesaeeseassassseaneestaesbeesteesaeesaesnnes 9
LT ARG TV [T S U (= 0 [T o D= = PR 9
5.1.4 Electric Power Supply Interface Disturbance Voltage Test Data...........cccccveviveveiieiiie e seeseesnenn 10
52 RADIATED DISTURBANCE, Q9 KHZ TO B0 IMHZ ......oeeeeeee ettt et nae e snae e 12
L0 R o U B @ T 1= > 4 [ IS 12
5.2.2 Block Diagram Of TESE SELUD ......ccoiiiiiiiiiecti ettt sttt e e sbe e be e e raesnaesnneanaeneenes 13
5.2.3  MEASUIEMENT DAL .......ooiiiiiiii ettt e e e e e et e e e et e e e e eabe e e e asba e e e aaeeeeeaasaeeeasaeeeeanraeesannees 13
5.2.4 Radiated Disturbance Test Data, 9 KHZ t0 30 MHZ ..o 14
5.3 RADIATED DISTURBANCE, 3O MHZ TO L GHZ ...ttt 17
L0 70t O U B @ 1= > £ [ I 17
LT T = (o Tod [ BTV [ = T T ST = U o S 17
5.3.3 MEASUIEMENT DALA ........ooiiiiiiiiiiie et ee e e e e e e et e e e e stte e e e eaaeeaeasteeeeasseeeesanaeaeataeeeaanneeesansees 17
5.3.4 Radiated Disturbance Test Data, 30 MHZ t0 1 GHZ.......cc.ccoviiiiiiiicce e 18
5.4 HARMONIC CURRENT EMISSIONS .....cciitiiiiiiieeeiiieee e ittt e astteeeeatteeeaausesesasseeeeasssessassseaaassseesansssessansseeesnssenenn 20
Lot o U B @ T 0 1= >4 [ I RS 20
L = (o Tod [ BTV [ = T T ST =1 U o S 20
5.4.3 Harmonic Current EMISSIONS TESE DAtA ........c.cciiveeiiiiiiieiiiee i ste e saeestre e srreesaveesnaeesseeesneeesnneas 21
55 VOLTAGE CHANGES, VOLTAGE FLUCTUATION AND FLICKER.......cccutteiiitiieeiitieeesiireeeesveeeesineeeessnneesesssneeeanes 22
L= 70t o U B @ T 0 T= > £ [ I P 22
5.5.2  BIlOCK DiIiagram Of SEUUD .....coeeiiiiiiiiiteie ittt b e bbb e b et sbesbe s bt eb e se e besbesrenbs 22
5.5.3 Voltage Changes, Voltage Fluctuation and Flicker Test Data..........cc.cccoeieiiiiieiiiniencieie e 22
6 IMMUNITY TEST RESULTS ... .oo ottt iiieiiie ittt ette st etee e stae e s tte e staeestteesaaeeassessaseeassesssseeasseessbeesnsessnsessnsesssensnsesns 23
6.1 PERFORMANCE CRITERIA .....utiiiiiiteeeeiiteee e e ettt e aateeeesitaeeeaatseeeaasaeesaasseeasassseseassssesassesseassseeeaasssessanssseessssenenn 23
6.2 ELECTROSTATIC DISCHARGE (ESD) ...ttt sttt sttt st sbe bbb bbb saenbe b e 23
L2 R = U @ o 1= =1 1o o PRSP 23
6.2.2  BIOCK DiIiagram Of SELUP .....coueiiiiiieitiitiie ittt b e bt eae et e st seeebe e bt ebe e s e e e s nbesaeneas 24
6.2.3  Direct DIiSCharge TESE RESUILS .......couiiiiiiiiiieieie ettt bbb bbb b e 24
6.2.4  Indirect DISCharge TSt RESUILS ........cciiiiiiiiiiie et se e bbb e 25
6.3 RADIO-FREQUENCY ELECTROMAGNETIC FIELDS, B0 MHZ TO 1 GHZ.....coooiiiiiiiiiieiiciviiee i 26
LR 0 A o U @ o 1= =1 1o o OSSP 26
6.3.2  BIOCK DiIiagram Of SEUUD .....coueiiiiiie ittt b e sb et e b e b saeebe bt eb e aae e e e nbesbeeas 27
B.3.3 TESE RESUILS .....uviiiiiiciie ittt e e st e e e tb e e s b e e eaae s eabeeeaae e asbaeaaeeesasaesbseesaaeeeaseesbaeenbeeeaseeenneenn 27
6.4 FAST TRANSIENTS (EFT). ..ttt bbbkt b e bt bt se e e e b e e be bt e b e e st et e neebe b e 28
L o U R @ o 1= =1 1o o USSR PP 28

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

7

Reference No.: WTU24N03055020E Page 4 of 38
(S = [ Tod S L =T [ = T o) Y= (U o SRS 29
L T =Yy = =T U | OSSP 29
6.5 SURGESI SN SN, TSN . NN, | NN USRS SNNIUSIS RS NNNRSTRNNT | INRNSRRD-. TSRS - 30
LSS0 N U R IO @ o= - 1o o R 30
(SRS A = (o Tod S =T [ = T 0 ) Y= (U o S 30
B.5.3  TESE RESUILS ......cuviitiiiiiiiieiie ittt ettt e bt e et e e e be e sbeesbesaeesaeesbeeabeebesateeaseabseabsesbaesbesssesraesheesaeeaneesbeanns 30
6.6 INJECTED CURRENTS IMMUNITY, 0.15 MHZ TO 80 MHZ......ccviiiiiecec ettt 31
LG 0 Y o U R @ o= - 1o o SRS 31
(SN2 = (o Tod S 1 =T [ = T 0 ) 0T = U o S 31
(ST T T =Yy = =T U L SR 31
6.7 VOLTAGE DIPS AND SHORT INTERRUPTIONS .....veiiitteiitieetteeiseesiseeessaeessseessasssssesssssessssssssssssssssssesssssssssesssees 32
LA Y O R @ o= - 1o S 32
(SR = (o Tod S 1 =T | = T 0 ) Y= (U o SRS 32
L T =Yy = =T U L PR 32
PHOTOGRAPHS — TEST SETUP ....ccutiiiiii ettt stee st sre e stae s steesntae e aaessabaesaaeesabeeaaseessseesabaeessseessseesseens 33
7.1 PHOTOGRAPH — ELECTRIC POWER SUPPLY INTERFACE DISTURBANCE VOLTAGE TEST SETUP............... 33
7.2 PHOTOGRAPH — RADIATED DISTURBANCE TEST SETUP, 9KHZ TO30 MHZ.......ccvveeeie e, 33
7.3 PHOTOGRAPH — RADIATED DISTURBANCE TEST SETUP, 30 MHZ TO 1 GHZ.....cccvvvieiee e, 34
7.4 PHOTOGRAPH — HARMONIC CURRENT EMISSIONS TEST SETUP .....uviiiiiiiieeciieeeeitreeeesitieeessneneessneeassnnneeens 34
7.5 PHOTOGRAPH — ESD IMMUNITY TEST SETUP .....ooiiiiiiieeiitieee e ittt e e sitteeaestaeeeettaesssnnaaaasaseeeanssaeessnnesaesnsennens 35
7.6 PHOTOGRAPH — RADIO-FREQUENCY ELECTROMAGNETIC FIELDS IMMUNITY TEST SETUP.........ccvvvveeeeennn. 35
7.7 PHOTOGRAPH — EFT & VOLTAGE DIPS AND SHORT INTERRUPTIONS IMMUNITY TEST SETUP.................. 36
7.8 PHOTOGRAPH — SURGES IMMUNITY TEST SETUP ...ccutviieiiiiieeiitieeesiieeeesieeeeaiaaeeesasnasasansessassssssssnsssssssssseenn 36
7.9 PHOTOGRAPH — INJECTED CURRENTS IMMUNITY TEST SETUP.....ccittieiiiiieeeitieeesireeeesiuneeeennnneessnneasssneeeas 37
PHOTOGRAPHS — CONSTRUCTIONAL DETAILS ..ottt sttt et s svee s sbve e snae e snne s saaeesnne s 38
8.1 PHOTO — APPEARANCE VIEW ....cciiiiiiiiitiee e e it e e e site e e s itteeeaattee e e ataeeesatteeeaasbaeeeateseesansaaeesssaeeeaastaeeeannaeaeasraeenn 38

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn

o



http://www.waltek.com.cn/

Reference No.: WTU24N03055020E Page 5 of 38

3 General Information

3.1 General Description of E.U.T.

Product Name.............. . LED Luminaires

Model NO. ..cooevvieeinnns :  ZEUS 1000W PRO EVO 3.1

Protection Class ......... . Class|

Remark ........cccoovunnneen. : 1. The EUT (equipment under test) is an ordinary LED Luminaires for
Lighting and similar use. For the further information, refer to the user’s
manual.

2. This report is based on original test report "WTU24N01018917E" to
issue a co-license.
3. For details information, refer to the section 3.2.
4. For the test results, the EUT had been tested with the rated input range.
But only the worst case was shown in test report.

3.2 Details of E.U.T.

No. Model Rated Input Rated Power Note

1. ZEUS 1000W PRO EVO 3.1 220 - 240 Vac, 50/ 60 Hz 1000 W /

3.3 Description of Support Units

The EUT has been tested as an independent unit. ZEUS 1000W PRO EVO 3.1 is the tested sample. All
tests were performed in the condition of 230 Vac, 50 Hz input.

3.4 Standards Applicable for Testing

The tests were performed according to following standards:

EN IEC 55015:2019+A11:2020 Limits and methods of measurement of radio disturbance
characteristics of electrical lighting and similar equipment

EN IEC 61547:2023 Equipment for general lighting purposes — EMC immunity
requirements

EN IEC 61000-3-2:2019+A1:2021 Electromagnetic compatibility (EMC) Part 3-2: Limits —
Limits for harmonic current emissions (equipment input
current < 16 A per phase).

EN 61000-3-3:2013+A1:2019+A2:2021 Electromagnetic compatibility (EMC) Part 3-3: Limits —
Limitation of voltage changes, voltage fluctuations and flicker
in public low-voltage supply systems, for equipment with
rated current < 16 A per phase and not subject to conditional
connection.

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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3.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:
[]Yes X No

If Yes, list the related test items and lab information:

Test items: ---

Lab information: ---
Address:---

3.6 Abnormalities from Standard Conditions

None.

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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4 Equipment Used during Test
Conducted Disturbance
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1 EMI Test Receiver R&S ESCI 101406 Valid
TWO-LINE .
2 V-NETWORK R&S ENV216 101208 Valid
3 EZ-EMC Farad Technology | RA-03A1-A / /
Radiated Disturbance (9 kHz to 30 MHz)
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1 EMI Test Receiver R&S ESCI 101406 Valid
o | 3-dimensionallarge 100p | oy \yaRZBECK | HXYZ9170 256 valid
antenna
3 EZ-EMC Farad Technology | RA-03A1-A / /
Radiated Disturbance (30 MHz to 1 GHz)
Iltem Equipment Manufacturer Model No. Serial No. | Calibration Status
1 EMI Test Receiver R&S ESR7 101777 Valid
TRILOG Biconic
2 logarithmic periodic SCHWARZBECK | VULB9163 01025 Valid
broadband antenna
3 coupling-Decoupling | g \yaARZBECK | CDNE M3 00081 Valid
Network
4 coupling-Decoupling | s-\waR7BECK | CDNE M2 00093 Valid
Network
5 EZ-EMC Farad Technology | EMEC-03A1 / /
Harmonic Current & Voltage Changes, Voltage Fluctuation and Flicker Measuring System

Iltem Equipment Manufacturer Model No. Serial No. | Calibration Status
1 ST Rl g KIKUSUI KHA1000 | TL002966 Valid
Analyzer
2 line Power Supply KIKUSUI PCR4000LE | TL0O03094 Valid
. LINAOMA- .
3 Line Impedance Network KIKUSUI PCR-LE TMO001297 Valid
4 Harmo Capture KIKUSUI Ver.3.9x / /
ESD
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1 electrostatic discharge TESEQ NSG437 699 Valid
generator
Radio-frequency Electromagnetic Fields
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
% HAP_80MO01G .
1 Power Amplifier SKET 250W - Valid
- HAP_01G06G .
2 Power Amplifier SKET 75w - Valid
3 Stacked log periodic SKET STLP 9129 - Valid
antenna Plus

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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4 Analog Signal Generator Agilent N5181A MY48180307 Valid
5 Power meter R&S NPR-Z11 106957 Valid
6 Power meter R&S NPR-Z11 118349 Valid
7 Field strength probe FRANKONIA EFS-10 8117X10321 Valid
8 EMC-S SKET V2.1.1.26 / /
EFT & Voltage Dips and Short Interruptions
Item Equipment Manufacturer Model No. Serial No. | Calibration Status
1 Multifunction Generator TESEQ NSG3040 2094 Valid
Systems
e |G R TESEQ INA 6501 243 valid
regulator
Surges
Iltem Equipment Manufacturer Model No. Serial No. | Calibration Status
1 Multifunction Generator TESEQ NSG3060 1654 Valid
Systems
coupling-Decoupling .
2 Network TESEQ CDN3061 1485 Valid
Injected Currents
Iltem Equipment Manufacturer Model No. Serial No. | Calibration Status
Test System for
1 Conducted and Radiated TESEQ NSG4070 37519 Valid
Immunity
A || Ceniling el Deea g TESEQ CDN MO016 37358 valid
Network
3 Attenuator TESEQ ATN6075 36917 Valid
4.1 Measurement Uncertainty
Test Item Frequency Range Uncertainty Note
Conducted Disturbance 9 kHz - 150 kHz +2.66 dB (2)
Conducted Disturbance 150 kHz - 30 MHz +2.66 dB (2)
Radiated Disturbance 9 kHz - 30 MHz +3.00 dB (2)
Radiated Disturbance 30 MHz - 1 GHz +5.03 dB (2)

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

Waltek Testing Group (Ningbo) Co., Ltd.
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5 Emission Test Results

5.1 Conducted Disturbance, 9 kHz to 30 MHz

Test Requirement.............. . ENIEC 55015

Test Method ...........cceennee. . CSIPR 16-2-1 and Clause 8.3 of EN IEC 55015
Test Result........cccoeceerinenne . Pass

Frequency Range.............. ;' 9KkHzto 30 MHz

Class/Severity ........ccoeenn. . Table 1 of EN IEC 55015

5.1.1E.U.T. Operation

Operating Environment:

Temperature ..............cc...... . 225°C
Humidity .............ccooe oo . B3%RH

EUT Operation:

Input Voltage .........cceennee. : 230 Vac, 50 Hz
Operating Mode................. . On mode

5.1.2Block Diagram of Test Setup

The Conducted Disturbance tests were performed in accordance with the EN IEC 55015.

I 80cm
A40cm

EUT

30rm LISN

_L_

5.1.3Measurement Data

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.

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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5.1.4Electric Power Supply Interface Disturbance Voltage Test Data

Live Line

120.0 dBu¥

peak

Nave

MHz

vo | e s | e | o | sty ] oo | soman
1 0.1741] 36.02 9.67 4569 64.76 | -19.07| QP
2 01741 1892 967 28.59 5476 | -2617| AVG
3 1.3501| 2413 9.85 33.98 56.00 | -22.02| QP
4 1.3501| 1565 9.85 2550 46.00 | -20.50( AVG
5 1.8261| 2583 9.85 35.68 56.00 | -20.32| QP
6 1.8261| 16.87 9.85 2672 46.00 | -19.28( AVG
7 26221 2559 9.85 3544 56.00 | -20.56] QP
8 26221 1767 9.85 27 52 46.00 | -18.48 AVG
9 7.2341| 2453 10.07 34.60 60.00 | -25.40] QP
10 72341 19.04 10.07 2911 50.00 | -20.89( AVG
11 269501 4236 10.64 53.00 60.00 | -7.00 QP
12 269501( 36.08 10.64 4672 5000 | -328 | AVG

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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Neutral Line
120.0 dBuwV
110
100
90
80
70
el
60 |
| AR
“ | ot il
20 : i ; ' 4 H i‘: . 1 .f
: [ 4 R ? 7
: T W :
Gl ¢ Mg Y ;
10 : ‘
00 || i
0.009 300 MHz
Freq. Reading | Factor | Result | Limit |Margin
No.- | (MHz) | (dBuv) | (dB) | (dBuv) | dBuv |(@B) |Petector| Remark
1 01701| 3276 | 967 | 4243 | 6495|2252] QP
2 0.1701| 1867 | 967 | 2834 | 5495 | 2661| AVG
3 18381] 2621 | 985 | 36.06 | 56.00 |-19.94] QP
3 18381| 1583 | 085 | 2568 | 46.00 | 2032 AVG
5 26421| 2638 | 985 | 3623 | 56.00 |-19.77| QP
6 26421| 1836 | 985 | 2821 | 46.00 |-17.79] AVG
7 73581| 27.17 | 1007 | 3724 | 60.00 | -22.76] QP
8 73581| 2171 | 1007 | 31.78 | 5000 |-18.22| AVG
9 244940| 4114 | 1057 | 5171 | 6000 | 829| QP
10 244940| 3427 | 1057 | 4484 | 5000 | 5.16 | AVG
11 266381| 4226 | 1064 | 5290 | 6000 -7.10| QP
12 266381| 3621 | 1064 | 4685 | 5000 | -3.15| AVG

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

Reference No.: WTU24N03055020E Page 12 of 38

5.2 Radiated Disturbance, 9 kHz to 30 MHz

Test Requirement.............. :  ENIEC 55015

Test Method ...........cccceeeeee . CISPR 16-2-3 and Clause 9.3.2 of EN |IEC 55015
Test Result........cccocceveeenen . Pass

Frequency Range.............. :  9kHzto 30 MHz

Class/Severity ................... . Table 7 and Table 8 of EN IEC 55015

5.2.1E.U.T. Operation

Operating Environment:

Temperature ..............ccc.e.e. . 225°C
Humidity..............ccooeeee. . 53%RH

EUT Operation:

Input Voltage ................... . 230 Vac, 50 Hz

Operating Mode................. :  On mode

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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5.2.2Block Diagram of Test Setup
The Radiated Disturbance (9 kHz to 30 MHz) test was performed in accordance with the EN IEC 55015.

2m (3x)

i ¢
coaxial
change-over
switch
F /
F e
=
’ /

" ?.u’mg %/ cE=
equipment )

| w—

F= Fenit- Absober

5.2.3Measurement Data

According to the data in section 5.2.4, the EUT complied with the EN IEC 55015 standards.

Waltek Testing Group (Ningbo) Co., Ltd.
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5.2.4Radiated Disturbance Test Data, 9 kHz to 30 MHz

Loop X

1000 dBuA

a0

il

70

1]

b0

40

30

20

10

1]

-10
.20 |

v 1 Limit:

0.009

MHz

o | ret [Feaino ] Facor T st T Lant er0M oeecs| renan
1 3.2701| -34.33 3426 -0.07 2200 |-2207( QP
2 44101 -34.45 3430 -0.15 2200 |-2215( QP
3 7.0301| -34.37 3438 0.01 2200 |-21.99( QP
4 11.3621] -34.25 3449 0.24 2200 |-21.76( QP
5 176781 -34.35 34 60 0.25 2200 |-21.75 QP
6 24 9141 -34.03 3472 0.69 2200 | -21.31 QP

Waltek Testing Group (Ningbo) Co., Ltd.
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Loop Y

1000  dBui

a0

a0

70

1]

1)

40

30

20

10

1]

-0

200 |

Page 15 of 38

|1 Limit:

0.009

MHz

o | ety [ oaing | Factor | Remut | it [t osocor | soman
1 32621 -34.41 3426 0.15 2200 (-2215] QP
2 42221 -34.56 3429 -0.27 2200 (-2227) QP
3 6.4101| -34.44 34.36 -0.08 2200 (-22.08| QP
4 8.9621| -33.92 3443 0.51 2200 (-21.49) QP
5 105541 -34.38 3447 0.09 2200 (-21.91] QP
6 21.8061| -34.28 3467 0.39 2200 (-21.61| QP

Waltek Testing Group (Ningbo) Co., Ltd.
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100.0  dBuh

an

a0

F

G0

L}

10

30

20

10

1}

-10

200 |

0.009

o | ety | oaaa | Facer | e Tt TG | saman
1 36021 -24.27 3427 0.00 2200 |-22.00] QP
2 6.1341| -34.52 34.35 017 2200 |-2217] QP
3 7.6101| -34.35 34 .40 0.05 2200 |-2195] QP
4 13.0261| -34.43 34 51 0.08 2200 |-2192] QP
5 18.2101| -34.45 34.61 0.16 2200 |-21.84] QP
6 26.3981| -34.06 34.74 0.68 2200 |-21.32] QP

Waltek Testing Group (Ningbo) Co., Ltd.
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5.3 Radiated Disturbance, 30 MHz to 1 GHz

Test Requirement.............. : ENIEC 55015

Test Method ...........cccceeeeee .  CISPR 16-2-3

Test Result........cccocceveeenen . Pass

Frequency Range.............. : 30MHzto 1 GHz
Class/Severity ................... . Table 10 of EN IEC 55015

5.3.1E.U.T. Operation

Operating Environment:

Temperature .....cccoeeeeeveeenns . 20.8°C
Humidity .....ooooiieeiiiiieenne : 52%RH

EUT Operation:

Input Voltage ................... . 230 Vac, 50 Hz
Operating Mode................. . On mode

5.3.2Block Diagram of Setup

The Radiated Disturbance tests were performed in the 3 m Semi- Anechoic Chamber test site, using the
setup accordance with the CISPR 16-2-3.

T VY VYV VYV TY VYV YYYYYV VYV

Semi-anechoic Chamber

Antenna

/i
~
;

7
Vv

Turntable lm— 411:12

N

80cm TA;L

AuxEq: CDNE with 50 Q

termination

5.3.3Measurement Data

The maximised peak emissions from the EUT was scanned and measured for Horizontal & Vertical
polarisation. Quasi-peak measurements were performed if peak emissions were within 6 dB of the limit
line. According to the data in section 5.3.4, the EUT complied with the EN IEC 55015 standards.
Waltek Testing Group (Ningbo) Co., Ltd.
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5.3.4Radiated Disturbance Test Data, 30 MHz to 1 GHz

Vertical

80.0 dBuY

70

60

50

40

EN IEC 55015

30
20
10
0
-10
-20
30.000 40 50 60 70 80 [MHz) 300 400 500 1000.000
No. Frequency Reading Correct Result Lirmit Margin Remark
({MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 37.1550 8.69 1239 21.08 40.00 -18.92 apP
2 45.0583 7.9 14.16 22.07 40.00 -17.93 aP
3 871117 10.56 9.75 20.31 40.00 -19.69 QP
4 100.9339 3.70 1274 16.44 40.00 -23.56 aP
5 311.0867 1.06 14 68 15.74 4700 -31.26 aP
6 609.9217 0.75 2161 22 36 47.00 -24 .64 aP

Waltek Testing Group (Ningbo) Co., Ltd.

http://www.waltek.com.cn

Y



http://www.waltek.com.cn/

Reference No.: WTU24N03055020E

Page 19 of 38

Horizontal
g0.0 dBu¥Y

70

[H1]

50 EM IEC 55015

40

30

20 ]

; 4

10

1]

10

-20

30.000 40 50 60 70 80 [MHz] 300 400 500 600 70O 1000.000
No. Frequency Reading Correct Result Limit Margin Remark
{MHz) (dBuV) dB (dBuV) (dBuV) (dB)

1 46.3402 6.73 1422 20.95 40.00 -19.05 QP
2 109.4116 520 1228 17.48 40.00 -22 52 aP
3 172 5988 6.55 9.89 16.44 40.00 -23.56 aP
4 186.4408 2.37 11.10 13.47 40.00 -26.53 QP
5 248.5518 3.25 1363 16.88 47.00 -30.12 QP
6 265 6757 6.41 1390 2031 4700 -26.69 aP

Waltek Testing Group (Ningbo) Co., Ltd.
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5.4 Harmonic Current Emissions

Test Requirement.......... :  ENIEC 61000-3-2
Test Method.................... :  ENIEC 61000-3-2
Test Result...........cceeee. . Pass
Class/Severity ............... : ClassC

5.4.1E.U.T. Operation

Operating Environment:

Temperature .................. . 239°C
Humidity ......cooooveeeininnen. : 49.5%RH

EUT Operation:

Input Voltage ................. : 230 Vac, 50 Hz
Operating Mode............. : On mode
5.4.2Block Diagram of Setup

The Harmonic Current Emissions test was performed in accordance with the EN IEC 61000-3-2.

a

— Test system

EUT

80cm

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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5.4.3Harmonic Current Emissions Test Data

Final Test Result Pass Tobs Quasi-Stationary

Voltage 22992V THC 02020 A

Current 4.7690 A POHC/Limit 0.0690 A /04522 A*3

Power 108418 W Nominal 230V /50 Hz

Power Factor 0.9888 Fundamental Current 4.7650 A

Apparent Power 1096.7 VA Measuring Period 150 s

THD (mazx) 424 % Margin 100 %

Order Limit1(A rms) Limit2(A rms) Ave(A rms) Max(A rms) Judge

L e — 4.7625 4.7650 N/A
2 0.0953 0.1430 0.0010 0.0020 N/A
3 14134 21202 0.0750 0.0750 Pass
4 - 0.0010 0.0010 N/A
5 0.4765 0.7148 0.1054 0.1060 Pass
[ — 0.0010 0.0010 N/A
7 0.3336 0.5003 0.1051 0.1060 Pass
8 e— e 0.0010 0.0010 N/A
9 0.2383 0.3574 0.0670 0.0670 Pass
10 e e 0.0007 0.0010 N/A
11 0.1430 0.2144 0.0290 0.0290 Pass
12— 0.0001 0.0010 N/A
13 0.1430 0.2144 0.0180 0.0180 N/A
1“4 - 0.0000 0.0010 N/A
15 0.1430 0.2144 0.0266 0.0270 N/A
L —— 0.0004 0.0010 N/A
17 0.1430 0.2144 0.0320 0.0320 Pass
8 e e 0.0006 0.0010 N/A
19 0.1430 0.2144 0.0280 0.0280 N/A
20 e e 0.0004 0.0010 N/A
21 0.2144 0.2144 0.0223 0.0230 N/A
22— 0.0005 0.0010 N/A
23 0.2144 0.2144 0.0210 0.0210 N/A
P 0.0008 0.0010 N/A
25 0.2144 0.2144 0.0240 0.0240 N/A
P e — 0.0010 0.0010 N/A
27 0.2144 0.2144 0.0270 0.0270 N/A
28— e 0.0010 0.0010 N/A
29 0.2144 0.2144 0.0260 0.0260 N/A
| 0.0010 0.0010 N/A
3 0.2144 0.2144 0.0200 0.0200 N/A
32 e e 0.0010 0.0010 N/A
33 0.2144 0.2144 0.0180 0.0180 N/A
L 0.0010 0.0010 N/A
35 0.2144 0.2144 0.0210 0.0210 N/A
e — 0.0010 0.0010 N/A
37 0.2144 0.2144 0.0210 0.0210 N/A
33— e 0.0010 0.0010 N/A
39 0.2144 0.2144 0.0180 0.0180 N/A
40 e e 0.0010 0.0010 N/A

Waltek Testing Group (Ningbo) Co., Ltd.
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5.5 Voltage Changes, Voltage Fluctuation and Flicker

Test Requirement .......... EN 61000-3-3
Test Method.................... EN 61000-3-3
Test Result ......ccccocveennen. . Pass
5.5.1E.U.T. Operation

Operating Environment:

Temperature .................. 23.0 °C
Humidity ......ccooovveennnneen. 49.5%RH

EUT Operation:

Input Voltage ................. 230 Vac, 50Hz
Operating Mode............. On mode
5.5.2Block Diagram of Setup

The Voltage Changes, Voltage Fluctuation and Flicker test was performed in accordance with the EN
61000-3-3.

ar

Test system

EUT

&0cm

5.5.3Voltage Changes, Voltage Fluctuation and Flicker Test Data

dc (%) dmax (%) d(t) PSI Plt
Limits 3.3 4 3.3% / 500 ms N/A N/A
Result 0.000 0.035 0 N/A N/A

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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6 Immunity Test Results

6.1 Performance Criteria

Performance criterion A: During the test, no change of the luminous intensity shall be observed and the
regulating control, if any, shall operate during the test as intended.

Performance criterion B: During the test, the luminous intensity may change to any value. After the test,
the luminous intensity shall be restored to its initial value within 1 min (30 min for high pressure gas
discharge lamps). Regulating controls need not function during the test, but after the test, the mode of the
control shall be the same as before the test provided that during the test no mode changing commands
were given.

Performance criterion C: During and after the test, any change of the luminous intensity is allowed and
the lamp(s) may be extinguished. After the test, within 30 min, all functions shall return to normal, if
necessary by temporary interruption of the mains supply and/or operating the regulating control.

6.2 Electrostatic Discharge (ESD)

Test Requirement.............. : ENIEC 61547

Test Method ..........cc..ceeeeee. : |EC 61000-4-2

Test Result........ccoecvveeennn : Pass

Discharge Impedance....... . 330Q /150 pF

Discharge Voltage............. . Air Discharge: +2kV,x4kV, +8kV
Contact Discharge: * 4 kV
HCP & VCP: + 4 kv

Polarity ..., . Positive & Negative

Number of Discharge........ : Minimum 10 times at each test point

Discharge Mode ................ . Single Discharge

Discharge Period .............. : 1 second minimum

6.2.1E.U.T. Operation

Operating Environment:

Temperature .................... i 225°C
Humidity ....ccocooeeeiiiiiiinen, : 48.1%RH
Barometric Pressure ....... : 103.6 kPa

EUT Operation:

Input Voltage .................... : 230 Vac, 50 Hz

Operating Mode................ : On mode

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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6.2.2Block Diagram of Setup
The ESD test was performed in accordance with the IEC 61000-4-2.

/’___>\
Typical position for direct
discharge to EUT
Power supply
! Insulating Typical position for indirect

support discharge to VCP

Typical position for indirect

discharge to HCP Horizontal coupling plane

(HCP) 1,6 m=x0,8m

Protective conductor

Insulating/' |
o s support ."I
| o ”\ m ke lr’
[\ - | \ |

'\"0,1 m ' 'll @Jl \
1470 ko | ~ J

| | Power
supply

Ground reference
I GRFP
plane (GRP) 470 ko2

i
ﬁjam ko
o

>

MNon-conducting table

IEC 22039/08
6.2.3Direct Discharge Test Results
Observations: Test points: 1. All Exposed Surface & Seams;
2. All metallic part
Direct Discharge Test Results
Applied Voltage (kV) Perfqrm'ance Test Point | Contact Discharge | Air Discharge S
Criterion performance

+2,+4,+8 B 1 N/A Pass A*

t4 B 2 Pass N/A A*

Remark:

* During the test no deviation was detected to the selected operation mode(s).

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

Reference No.: WTU24N03055020E

Page 25 of 38

6.2.4 Indirect Discharge Test Results

Observations: Test points: 1. All sides.
Indirect Discharge Test Results
. Performance . Horizontal Vertical Actual
A i = () Criterion et golit Coupling Coupling performance
+4 B 1 Pass Pass A*

Remark:

* During the test no deviation was detected to the selected operation mode(s).

Waltek Testing Group (Ningbo) Co., Ltd.
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6.3 Radio-frequency Electromagnetic Fields, 80 MHz to 1 GHz

Test Requirement.......... . EN IEC 61547

Test Method ................... : IEC 61000-4-3

Test Result..........ccce...... : Pass

Frequency Range.......... : 80 MHz to 1 GHz

Test level.....cccoovevieennnen. : 3V/m

Modulation ..................... ; 80%, 1 kHz Amplitude Modulation.
Face of EUT..........cc..uee. g Front, Back, Left, Right

Antenna polarisation .... : Horizontal & Vertical

6.3.1E.U.T. Operation

Operating Environment:

Temperature .................. : 22.1°C
Humidity ....cooovvvvvvveeennn.n. : 51%RH

EUT Operation:

Input Voltage ................. : 230 Vac, 50 Hz

Operating Mode............. : On mode

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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6.3.2Block Diagram of Setup

The Radio-frequency Electromagnetic Fields Immunity test was performed in accordance with the IEC
61000-4-3.

Uniform N Wiring <3 m bundled
field area __ ~ non-inductively
../ to 1 m overall length

Non-conducting
table

Wiring overall
length <1 m as is

Field generating
antenna

Wiring =3 m or not
specified. llluminated length
shall be 1T m

Optional anechoic material in
case of semi-anechoic chamber
to reduce floor reflections

IEC 03406
6.3.3Test Results
Actual
Frequency | Face of EUT Ant_enn_a sl St.ep Dyvell Perfgrm_ance Result perfor-
polarisation | Level | Size Time Criterion
mance
80 to 1000 Front, Back :
! 2 [0) *
MHz Left, Right Horizontal 3V/m 1% 3s A Pass A
80 to 1000 Front, Back .
1 1 0 *
MHz Left, Right Vertical 3V/m 1% 3s A Pass A
Remark:

*

During the test no deviation was detected to the selected operation mode(s).

Waltek Testing Group (Ningbo) Co., Ltd.
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6.4 Fast Transients (EFT)

Test Requirement.......... . ENIEC 61547

Test Method.................... : |EC 61000-4-4

Test Result...........cceeee. . Pass

Test Level......cocceevvineennne : 1.0 kV on AC Mains

Polarity .....ccccoveeeeeeiinnnee. . Positive & Negative
Repetition Frequency .... : 5kHz

Burst Duration............... : 300 ms

Test Duration ................. : 2 minutes per level & polarity

6.4.1E.U.T. Operation

Operating Environment:
Temperature................... 1 225°C
Humidity ......ccooeveveeenen. . 48.1%RH

EUT Operation:

Input Voltage................... : 230 Vac, 50 Hz

Operating Mode ............. : On mode

Waltek Testing Group (Ningbo) Co., Ltd.
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6.4.2Block Diagram of Setup

The Fast Transients Immunity test was performed in accordance with the IEC 61000-4-4.

Coupling/decoupling sections
shall be mounted directly on

Page 29 of 38

Lines/terminals
to be tested

the reference ground plane. v Capacitor
Bonding connectors shall be \ ™~ or clamp
as short as possible. \ \
\ Ny \ \
\ II".
1 |
Lines Decoupling Coupling .
< network device
4 |
4
" ” v
— Ground reference plane

generator

Electrical fast
transient/burst g—

=

.-

“r ///////////////////////////////////7//'/////

EUT

Insulating
support

* Grounding connection according
to the manufacturer's specification.

\\ Length to be specified in the test plan.
This length should

be<1m
Ground reference plane
IEC  900/04
6.4.3Test Results
Test Port Test Level(kV) Perf(_)rm.ance Result A
Criterion performance
Line-Neutral-PE +1.0 B Pass A*

Remark:

& During the test no deviation was detected to the selected operation mode(s).

Waltek Testing Group (Ningbo) Co., Ltd.
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6.5 Surges

Test Requirement.......... . ENIEC 61547

Test Method ................... . IEC 61000-4-5

Test Result...........cceee. . Pass

Test level.....ccccoovvennennne. . Table 10 of EN IEC 61547

Interval ......cocceeveeiiiiinnnn. : 60 s between each surge

No. of surges................. : 5 positive at 90°, 5 negative at 270°.

6.5.1E.U.T. Operation

Operating Environment:

Temperature ..........ceoe. . 225°C
Humidity .....cccooevviieeennnnn : 48.1%RH

EUT Operation:

Input Voltage ................. . 230 Vac, 50 Hz
Operating Mode.............. . On mode
6.5.2Block Diagram of Setup

The Surges Immunity test was performed in accordance with the IEC 61000-4-5.

Combination wave

generator
Decoupling network
—— C=18uF
L ﬁ
L — -I L >
AC (DC)
power supply N — l +— EUT
network L
oE N
Earth reference
é IEC 2328/05
6.5.3Test Results
Test Port Applied Voltage (kV) Perfprm_ance Result T
criterion performance
Between Live to Neutral +05/1 C Pass B*
Between Live to Earth +05/1/2 C Pass B*
Between Neutral to Earth +05/1/2 C Pass B*

Remark:

* During the test, the EUT flickered. After the test, the EUT automatically returned to its original
working state within 1 min.

Waltek Testing Group (Ningbo) Co., Ltd.
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6.6 Injected Currents Immunity, 0.15 MHz to 80 MHz

EN IEC 61547

Test Requirement

Test Method IEC 61000-4-6

Test Result Pass

Frequency Range 0.15 MHz to 80 MHz

Test level

Modulation

6.6.1E.U.T. Operation

80%, 1 kHz Amplitude Modulation.

Operating Environment:

Temperature 23.1 °C

......................... 47.2%RH

Humidity
EUT Operation:

230 Vac, 50 Hz

Input Voltage

Operating Mode On mode

6.6.2Block Diagram of Setup

3 Vr.m.s. (unmodulated emf into 150 Q)

The Injected Currents Immunity test was performed in accordance with the IEC 61000-4-6.

0.1m<L<0.3m

—

Lz < 0,3 m where possible

(Auﬁﬁary Screened cable (Eqﬁiﬁ;ent 20 &
equipment) \ under test)
Decoqpling I_
(w f‘Z‘é'SepH; 2 |_ CDN
e ; 2
\ Ground reference plane 50 mm > A > 30 mm \
0.1m support
0.1m support 1000
R VAN B e BV |
\_J L1 \_JI
® Yo
IEC 1586/03
6.6.3Test Results
Frequenc Line st Modulation ol e LI g Result :r(;g:?ria
q y Level Size Time Criterion P nce
0.15 MHz to | ° ;Vu're IAC 3 80%, 1kHz | 100 | 4 A - P
80 MHz PPl Vr.m.s. Amp. Mod.
Cables
Remark:

*

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn
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6.7 Voltage Dips and Short Interruptions

Test Requirement..................... : ENIEC 61547

Test Method ........cccceeeviieeennne, : |IEC 61000-4-11

Test Result.......ccooieeiiiiieennn, : Pass

Test Level (Voltage reduction) : 0% & 70% of Ut (Supply Voltage)
No. of Dips / Interruptions....... . 1 per Level at 20 ms intervals

6.7.1E.U.T. Operation

Operating Environment:

Temperature .........cccceeeeveeeenee, . 225°C
Humidity ..........oooooeeiiei, . 48.1%RH

EUT Operation:

Input Voltage ........cceevevvveennne. . 230 Vac, 50 Hz
Operating Mode.............cc.cuueee. : On mode
6.7.2Block Diagram of Setup

The Voltage Dips and Short Interruptions Immunity test was performed in accordance with the IEC 61000-
4-11.

Power

1
1
1
1
1
1
1
1
1
b 1
1
1
1
1
! .
i |
]
1 I
1
! i 1
supply | ’ I\\h i Valtmeter
s Voltmete:
i Switch 2 ! EUT oscilloscope
; !
1 I
1 I
H 1
1 ]
1 I
I ]
i I
1
! i
: I

“/anable transformer 2

Meutral {or Phase

for phase-to-phase ¢ t
tests)
_________________________________________ i

EC 27204
6.7.3Test Results
Test Level in %Ur Phase Perfprmance Duration Result Actual
criterion performance
0 0° & 180° B 0.5 Pass B *
70 0° & 180° B 10 Pass B *
Remark:

* During the test, the EUT flickered. After the test, the EUT automatically returned to its original
working state within 1 min.

Waltek Testing Group (Ningbo) Co., Ltd.
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7 Photographs — Test Setup

7.1 Photograph — Electric Power Supply Interface Disturbance Voltage Test Setup

Waltek Testing Group (Ningbo) Co., Ltd.
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7.3 Photograph — Radiated Disturbance Test Setup, 30 MHz to 1 GHz

7.4 Photograph — Harmonic Current Emissions Test Setup

Waltek Testing Group (Ningbo) Co., Ltd.
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7.5 Photograph — ESD Immunity Test Setup

7.6 Photograph — Radio-frequency Electromagnetic Fields Immunity Test Setup

Waltek Testing Group (Ningbo) Co., Ltd.
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7.7 Photograph — EFT & Voltage Dips and Short Interruptions Immunity Test Setup

Waltek Testing Group (Ningbo) Co., Ltd.
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7.9 Photograph — Injected Currents Immunity Test Setup

Waltek Testing Group (Ningbo) Co., Ltd.
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8 Photographs — Constructional Details

8.1 Photo — Appearance View

Waltek Testing Group (Ningbo) Co., Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/

		2024-05-14T10:35:14+0800
	报告章
	我是该文档所有者




