KST Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Kotea iondoud isich Tel : +82-31-356-7333 FAX : +82-31-356-7303

CE CONFORMANCE TEST REPORT

Report No. KST-CEM-240031

Date of Issue October 02, 2024

Model INFINITE-L70

Variant Model INFINITE-M70, INFINITE-70, INFINITE-50, INFINITE-L50,

' INFINITE-L50S, I FEV-L, I FEV-M, I FEV-N, I FEV-S

Kind of Product Hot & Cold water purifier system

Applicant WACO.Corp

Applicant's Address A-301, 10, Nowon-to 15-gil, Nowon-gu, Seoul, Republic of Korea

Manufacturer Same as above

Test Period Start : September 10, 2024 End : September 11, 2024

Test Result B In Compliance [JNot in Compliance

Applicable Standard ENIEC 55014-1:2021
ENIEC 55014-2:2021
EN IEC 61000-3-2:2019/A1:2021
EN 61000-3-3:2013/A2:2021

Tested by Reviewed by

Seung-Yeop, Lee Jae-Beom, Cho
EMC Test Engineer EMC Technical Manager

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

Report Number : KST-CEM-240031 _ Page 1/59

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)



-
l(s I Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Korea Standard fesflab Tel : +82-31-356-7333 FAX: +82-31-356-7303

TABLE OF CONTENTS

1. General Product DESCIIPHON .......ccueeieieieiiesiesiesieeteere et ete et et eseesaesesesaessessesseeseessessessessessessessessensas 3
2. Device MOAIfICAtION  ...cvicviceiciieiieieieteee ettt st e e e sa e e e s aesaaeseeseesaesaensensansansan 4
3. MOdel DIffEIENCE ..ottt sttt 4
4. EUT / Support Equipment / External I/O Cabling ..........ccoeieriiieiieieieeeseseseeeee e 5
5. EUT Operating MOGE(S) ...veeveeverueerieieieriesiesiesesesteeseseeteeestessessessessessessessessssseessessensessessensessessenses 6
6. Configuration Of TESt SYSEIM .......cveieriiiiiriiriieieieieteteie et ettt et e ste st e stesteeaeeseeseeneeneensens 6
7. Calibration Detail of Equipment Used for Measurement ..............cooceeeecenierierenierieeneneereseieessennens 7
8. Laboratory INfOrmMAatiON ...........ccccoeierieirieieiiieieieeetee ettt sttt s e es et se e e be e saesensenes 7
0. TeSt REGUIALIONS ....cveuieuiieiieiiiiieiete ettt ettt ettt ettt et s be s s et e st ebesaeneesessenaene 8
9.1. Conducted Disturbance VOItaZES...........ccueirierieirieieiiiieieiesieeee ettt 10
9.2. Discontinuous Disturbance VOItages .........c.ceevueuerrieiiririeniniicinecenic et 16
0.3. DISTUIDANCE POWET ....cvveeieiienieieciesieeteeieeieee et estestestessessessesseessessessessessansessessaessessessensensansassessensenns 18
9.4. Radiated Electric Field EMISSIONS ......cccecveeieeeiiieieieiesiesteste ettt senaens 21
9.5. Harmonic Current EMISSIONS  .......coeiieiiuiiiiiriirieieiertetee ettt sttt 27
9.6. Voltage Fluctuations and FICKET ........cccceeieieiieiieieeeeeeeeececeeee et 34
9.7. Performance Criteria (PC) ......ccooiiviieieiieieieieieee ettt ettt sa e et ere s ese e ns s ensenes 37
9.8. Electrostatic DISCRAIZE ........c.ccveirieieiieieiieieeeteee ettt sttt s s e s seene 38
9.9. Radiated Electric Field IMMUNILY ........ccccooveiriiiiieiiieecieieciceet ettt 42
9.10. Electrical Fast Transients / BUISES ........coceeririeiririeinieeninie ettt ettt es 44
O.11. SUIEE TTANSIENLS ....c.eeviienieeiiinieiieteetet ettt tet et ete st et e tete st esesbeseeseeseneeseesensesesanseneesesseneesansenes 46
9.12. Conducted Disturbance IMMUNILY .........ccccoveriririiiieisienieeeeieieieetet ettt 48
9.13. Voltage Dips and Short INtEITUPLS .......e.eeuirueiriiriiieieeie ettt 50
APPENDIX A - Test Setup Photographis .........cccueieieierienieneseseeeeeeeeee ettt aenes 51
APPENDIX B - EUT PhOtOZIraphs ........cccvecueiieiiiieriiieeiieieieteieiete et sie s ee e eseesee e esaesaesaessesseene 58
Report Number : KST-CEM-240031 Page 2 /59

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)



i(s T Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Korea Standard Tesflab Tel : +82-31-356-7333 FAX : +82-31-356-7303

1. General Product Description

EUT Name Hot & Cold water purifier system
Model INFINITE-L70
Variant Model INFINITE-M70, INFINITE-70, INFINITE-50, INFINITE-L50,
INFINITE-L50S, I FEV-L, Il FEV-M, I FEV-N, I FEV-S
Dimension(mm) Width : 310 Depth : 382 Height : 1 200

Rated Voltage AC 220-240 V, 50/60 Hz

Test Voltage AC230V,50Hz
Power Consumption 530 W (Cold: 0.7 A, Hot: 450 W)
Maximum Operating Frequency 12 MHz
Report Number : KST-CEM-240031 Page 3/59

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)



|
l(s I Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Korea Standard Tesflab Tel : +82-31-356-7333 FAX : +82-31-356-7303
2. Device Modification
— Two ferrite cores applied to AC power line. (TAEJIN, EMI-2936)

‘,

3. Model Difference
Product Name Hot & Cold Water Purifiers
Model Name Infinite-L70  Infinite-M70  Infinite-70 Infinite-L50  Infinite-50  Infinite-L50S
Size 310 X 382 X 1200 (H) 310 X 382 X 1025 (H) 30X 382X 520 (H)
Reservoir: 4.5L Cold: 5L Cold: 3L Cold: 5L Cold: 3L Cold: 3L
Tank Cold 3L Hot : 2L Hot : 2L Hot ;2L Hot : 2L Hot : 1.5L
Hot r2L
Model Name | Fev-L | Fev-M | Fev-N | Fev-S
Size 310 X 375 X 1100 (H) 310X 375X 535 (H)
Reservoir ; 4.5L Cold: 5L Cold: 3L Cold: 3L
Tank Cold (3L Hot : 2L Hot : 2L Hot : 1.5L
Hot 121
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4. EUT / Support Equipment / External 1/O Cabling

M EUT
Description Model Number Serial Number Manufacturer
Hot & Cold wat
Ot & LOIEWAIET | \FINITE-L70 ; WACO.Corp
purifier system
(] Peripheral Devices
Description Model Number Serial Number Manufacturer

For more details, please refer to the Appendix A for individual test set-up configuration(s).

[] System Configuration
Description Model Number Serial Number Manufacturer
M Cable Description
Description I/O Port Description I/O Port Length (m) Shielded
Hot & Cold
water purifier ACIN AC SOURCE AC OUT 1.0 Unshielded
system
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5. EUT Operating Mode

The tests were conducted by checking the operating status of the EUT.
- Mode 1: COLD
- Mode 2: HOT

6. Configuration of Test System

AC230V,50Hz

Hot & Cold water
purifier system

(EUT)
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7. Calibration Detail of Equipments Used for Measurement
The test and measurement equipments including accessories are periodically calibrated to ensure its
operating within its specified parameters by a calibration institution as accredited according to ISO/IEC
17025.

8. Laboratory Information
8.1 Address of the test laboratory
B (Branch site)107-25 Jangdeokdong-gil Namyang-eup Hwaseong-si Gyonggi-do Korea
[] (Satellite facilities-1)107-27 Jangdeokdong-gil Namyang-eup Hwaseong-si Gyonggi-do Korea

8.2 Laboratory Accreditation

Korea Standard Testlab has been accredited as a designated testing laboratory by National Radio
Research Agency in Korea under ISO/IEC 17025. Its Lab Code is KR0O155
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9. Test Regulations

Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Tel : +82-31-356-7333 FAX : +82-31-356-7303

The emissions and immunity tests were performed according to following regulations :

B EMC - Directive 2014/30/EU

[_] Radio Equipment - Directive 2014/53/EU
[JENIEC 61000-6-1:2019

[JENIEC 61000-6-2:2019

[JENIEC 61000-6-3:2021

] EN IEC 61000-6-4:2019

[JEN 55011:2016/A11:2020

[ JEN 50130-4:2011/A1:2014
B EN IEC 55014-1:2021
M EN IEC 55014-2:2021

[ EN 60034-1:2010

[JENIEC 55015:2019/A11:2020
[ EN 55024:2010/A1:2015
[JENIEC 61326-2-1:2021
[JENIEC 61326-1:2021
[JENIEC 61547:2023

[JEN 50415:2003

[ ] EN 55032:2015/A11:2020
[JEN 55035:2017/A11:2020

B EN IEC 61000-3-2:2019/A1:2021
B EN 61000-3-3:2013/A2:2021
[JEN 301 489-1 V2.2.3

[JEN 301 489-3 V2.1.2

[J1EN 301 489-17 V3.2.4

[ JENIEC 61800-3:2018

[ Group 1
[ ]Class A

[] Category C1
[] Category C3
L] Category C5

[IClass A

[IClass A

] Category C1
[] Category C3

[ ] Group 2
[1Class B

M Category C2
[] Category C4

[IClass B

[ 1Class B

[ ] Category C2
[ ] Category C4
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Tel : +82-31-356-7333 FAX : +82-31-356-7303

] FCC Part 15 Subpart B []Class A
[ ] CISPR 11:2024 L] Group 1

[ ]Class A

[]CISPR 14-1:2020

[JCISPR 15:2018
[1755014-1(H27)

M EN 61000-4-2:2009

[JEN 61000-4-3:2006+A2:2010
M EN 61000-4-4:2012

M EN 61000-4-5:2014+A1:2017
M EN 61000-4-6:2014

[1EN 61000-4-8:2010

M EN IEC 61000-4-11:2020

[ 1Class B
[ ] Group 2
[ 1Class B
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9.1. Conducted Disturbance Voltages

Test Date and Condition
| Date | September 10,2024 | Temperature | 24.6 °C | Humidity | 57.0%
Test Location
Shield Room
Test Equipment
Description Manufacturer Model Number | Serial Number |  Cal. Due
B TEST Receiver | ROHDE & SCHWARZ ESPI 101014 2025.02.21
L] LISN HAMEG HM6050-2 043810114 2025.02.21
| LISN ROHDE & SCHWARZ ENV216 101732 2025.02.21
Frequency Range of Measurement
150 kHz to 30 MHz
Test Results
The requirements are : ll MET ] NOT MET [] NOT APPLICABLE
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[l Conducted Disturbance Voltage [0.15 MHz -30 MHz]| : AC Power Ports

- MODE 1
[ Line ]

Common Information
Test Description:

N-240128-WACO-INFINITE-TO-COLD-CE-L

Test Site: Shield room
Test Standard: EM 55014-1
Envirenment Conditions: AC 230V, 50 Hz
Operator Name: ESY
Comment:
75T
70T
ﬁu_\ EN 55014-1_aF
5o 3 " M A
T 407
=
% J
30T
w . » ¢‘*
| 21 . \’qe
201 -3
10T
0 } — } — } |
150k 300 400500 200 1M 2M M AMSME & 10M 20M  30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Corr.
(MHz) (dBpV) (dBpV) (dBpV) | (dB) (dB)
0.522000 — 2252 4600 2248 | L1 9.9
0.538000 27.66 — | 56.00 2834 | L1 9.9
0574000 — 2248 | 4600 2352 | L1 9.9
0.574000 27.62 — | 56.00 28.28 | L1 9.9
0.242000 — 21.80 [ 46.00 2420 | L1 9.9
0842000 26.86 — | 5g.00 2944 | L1 9.9
1.194000 — 2279 [ 46.00 2321 | L1 9.8
1.194000 27.80 — | 58.00 28.20 | L1 9.8
1.282000 = 2164 | 4600 2436 | L1 9.8
1.298000 26.58 — 56.00 2942 | L1 9.8
1 _7RE00D — 1940 [ 4600 2660 | L1 98
1766000 24.38 — | 56.00 3162 | L1 9.8
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[ Neutral ]

Common Information
Test Description:

N-240128-WACO-INFINITE-T0-COLD-CE-N

Test Site: Shield room
Test Standard: EM 55014-1
Environment Conditions: AC 230V, 50 Hz
Operator Name: E3Y
Comment
75T
70T
au-\ EN S5014-1_GF
50T = —
A
T 407
E
E i
T e
_ + *S
L TR
201 b ;
101
0 t — t —— t !
150k 300 400500 a0 1M 2M M 4MSME & 10M 20M  30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Coar.
{MHz} (dBuV) (dBpV) | (dBpV) | (dB} (dB)
0.486000 £ 2374 | 4631 2257 [ N 9.9
0.486000 2826 — | 5624 2788 | N EE]
0574000 — 2296 | 46.00 2304 | N EE]
0.574000 28.05 — | 56.00 2785 | N 9.9
0.202000 = 21.83 | 46.00 2447 [ N 9.9
0.802000 26.84 — | 56.00 2916 | N 99
1110000 =2 2277 | 4600 2323 | N EE]
1.110000 27.92 — | 56.00 28.08 | N 9.8
1.270000 — 2210 [ 46.00 2290 [ N 9.8
1.270000 2820 — | 56.00 2780 | N 98
1.350000 = 2194 | 4600 2406 | N EE3
1.350000 27.00 — | s6.00 29.00 | N 9.8
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- MODE 2
[ Line ]

Common Information

Test Description:
Test Site:
Test Standard:

Envirenment Conditions:

Operator Name:

M-240128-WACO-INFINITE-T0-HOT-CE-L
Shield room

EN 55014-1

AC 230V, 50 Hz

ESY

Comment
5T
70T
E 4-1 P
Eu-\ I N 550141
S0t s - -
T 4ot
£
E o
30+ ¢
e +3
1 * b &8
20T
10+
0 + t —+—+— t t + t ——+—+— t |
150k 300 400500 BO001M 2 3M 4MSME 8 10M 206 30Mm
Freguency in Hz
Final Result
Frequency QuasiPeak | CAverage Limnit Margin | Line Corr.
(MHz) {dBuV) BV} [dEpV) (dE} (dB}
0.290000 28.54 —- 60.52 3198 | L1 8.7
0250000 — 23 58 5188 2830 | L1 8.7
0462000 — 2292 48 85 23983 | L1 85
0.462000 28.03 — 5666 2863 | L1 8.9
0.554000 - 2275 48 00 2325 | L1 a9
0.554000 27.81 — 5600 28.20 | L1 8.9
1. 118000 — 22.70 45.00 23.20 | L1 8.8
1. 118000 2785 — 5600 28.15 | L1 5.8
1.342000 — 23.31 4500 2269 | L1 8.8
1.342000 28.41 — 5600 27.5% | L1 a8
1.374000 — 22.07 4500 2383 | L1 8.8
1.374000 27.10 - 56.00 2880 | L1 8.8
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[ Neutral ]

Korea Standard Testlab

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Tel : +82-31-356-7333 FAX : +82-31-356-7303

Common Information

Test Description:

Test Site:

Test Standard:
Environment Conditions:
Operator Name:

M-240128-WACO-INFIMITE-T0-HOT-CE-N
Shield room

EN 55014-1

AC 230V, 50 Hz

ESY

Comment:
75T
70T
EN 55014-1_QF
GD_\ N S5074-1_i
=04 e 8 _Ed ]
)
2 40T
E
% g
30T
¢ @ vy
;] 'n:."-’f".E.::.
201
10
} } —+—+ } } +—t ——+—t } !
150k 300 400500 00 1M 2M M 4M SME & 10M 20M 30K
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin Line Ciorr.
{MHz) (dBpV) (dBpV) | (dBpV] | (dB} (dB)
0.258000 =2 2416 | 53.14 2858 | N 97
0.258000 2931 —| 6150 3213 | N a7
0.606000 — 23.04 | 45.00 2296 | N 2.9
0.606000 28.14 — | 56.00 2786 | N 9.9
1126000 = 2276 | 4600 2324 | N EE
1.126000 27.85 — | 56.00 2815 | N 0.8
1.242000 — 23.01 | 46.00 2299 [ N 9.8
1.242000 2817 —| 56.00 2783 | N 98
1.350000 — 22.00 | 46.00 2400 [ N 0.8
1.250000 27.08 — | 56.00 2851 [ N 9.8
1.370000 — 22.27T | 46.00 2373 [ N 9.8
1.370000 27.38 — | 56.00 2862 | N 0.8
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[1 Conducted Disturbance Voltage [0.15-30 MHz] : Telecommunication Ports

N/A
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9.2. Discontinuous disturbance

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Test Date and Condition
| Date | September 10,2024 | Temperature | 24.5°C | Humidity | 56.0%
Test Location
Shield Room
Test Equipment
Description Manufacturer | Model Number | Serial Number Cal. Due
Bl Click Meter AFJ CL55C 55041245206 2025.05.16
ROHDE &
[ | LISN SCHWARZ, ENV216 101732 2025.02.21
Frequency Range of Measurement
150 kHz, 500 kHz, 1.4 MHz, 30 MHz
Test Results
The requirements are : ll MET L] NOT MET [ ] NOT APPLICABLE
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H Discontinuous disturbance

- MODE 1/2
Observation time : 120 min.
Frequency (MHz) 150 kHz 500 kHz 1.4 MHz 30 MHz
Continuous
disturbance Limit(L) 66 dB(uV) 56 dB(uV) 56 dB(uV) 60 dB(uV)
Click number(1st) 0 0 0 0
Click rate(N) 0 0 0 0
Allow click number 0 0 0 0
(upper quartile)
Margin(AL) 44 44 44 44
Click limit(Lq) 110 100 100 104
Click number(2nd) 0 0 0 0
Tested result Pass Pass Pass Pass
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9.3. Disturbance power

Test Date and Condition

Korea Standard Testlab

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Tel : +82-31-356-7333 FAX : +82-31-356-7303

| Date \

| Temperature: | T

| Humidity

%

Test Location
Anechoic chamber

Test Equipment

Description

Manufacturer

Model Number| Serial Number

Cal. Due

Absorbing
clamp

[]

ROHDE & SCHWARZ

MDS21

4195

2025.05.21

[]| TEST Receiver | ROHDE & SCHWARZ

ESPI

101014

2025.02.21

Frequency Range of Measurement

30 MHz to 300 MHz

Test Results

The requirements are : | MET

[ ] NOT MET

l NOT APPLICABLE

Report Number : KST-CEM-240031
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[] Disturbance power (30 MHz - 300 MHz)

Korea Standard Testlab

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Tel : +82-31-356-7333 FAX : +82-31-356-7303

Freq.
(MHz)

Correction
Factor

QP/AV

Limit

(dBuV)

Corrected
Amplitude
(dBuV)

Margin

* Correction Factor = Clamp Factor[dB] + Cable Loss[dB]
* Result value and Reading value are same because Reading values are included correction factor.

Worst case for frequency range

F rgf};‘z‘)"y Corrected Amplitude(dBuV) | Margin(dB) | QP/AV Remark
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[] Measurement Graph
N/A
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9.4. Radiated Electric Field Emission

Test Date and Condition

| Date | September 10,2024 | Temperature | 24.6 C | Humidity | 57.0% |
Test Location
Semi-Anechoic Chamber (3 m)
Test Equipment
Description Manufacturer Model Number| Serial Number| Cal. Due
Bl Bi-log Antenna Schwarzbeck VULB9163 760 2025.05.24
Bl TEST Receiver | ROHDE & SCHWARZ ESR7 102112 2025.02.21
Low Noise Testek TK-PAOGS | 190018-L | 2025.05.16
u Amplifier R
M
g Common Mode Schwarzbeck CMADI614 | 00139 | 2025.02.14
Absorption Device
Frequency Range of Measurement
30 MHz to 1 000 MHz
Test Results
The requirements are : ll MET [ ] NOT MET [ ] NOT APPLICABLE
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Korea Standard Tesflab

B Radiated Electric Field Emissions (30 MHz - 1 000 MHz)

- MODE 1

Common Information
Test Description:

Test Site:
Test Standard:

Environment Conditions:

Operator Name:
Comment:

Full Spectrum

N-240128-WACO-INFINITE-70-COLD-RE-1
3m Full Chamber B

EN 550141

AC 230V 50 Hz

ESY

80T
701
60T
E 14
= 50
=3 4
fun]
-
= 40
B EE
= A
3 3011y
204 bl TR |
10-
0 b+ . t + ' —_— !
30m 50 &0 230 100M 200 300 400 500 200 16
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVim) | (dBuVim) (dB) {cm) (deg) (dB/m)
45.914444 38.66 40.00 1.34 107.0 | V 234.0 279
47.701111 36.27 40.00 3.73 105.0 | V 22.0 279
47.822778 35.69 40.00 4.31 100.0 | V -20.0 279
48.252222 34.98 40.00 5.02 125.0 | V 22.0 -27.8
48.533889 34.84 40.00 5.16 108.0 | V 12.0 -27.8
48.573889 34.95 40.00 5.05 115.0 | V 20.0 27.8
48.575556 34.89 40.00 5.11 125.0 | V -21.0 27.8
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Korea Standard Testlab

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Tel : +82-31-356-7333 FAX : +82-31-356-7303

Common Information
Test Description:

N-240128-WACO-INFINITE-T0-HOT-RE-1

Test Site: 3m Full Chamber_B
Test Standard: EN 55014-1
Environment Conditions: AC 230V, 50 Hz
Operator Name: ESY
Comment:
Full Spectrum
80T
TOT
a0t
LT
R
T an
-t ]
T 1R
3 aof- AT e
rf 1 %l&fd’sﬂg il - \
i W T :
1 4 uif i
104 [T B " L o
i v
30M 50 80 80 100M 200 ap0 400 500 800 1G
Freguency in Hz
Final Result
Frequency QuasiPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuVim} | (dBuVim} (dB}) {cm) {deg) (dBim}
36.301667 30.16 40.00 984 | 1100 |V 2.0 -30.4
39.401111 35.18 40.00 4.82 1000 | V 290.0 -29.1
46.006667 36.50 40.00 3.50 104.0 | V -22.0 -27.8
49561667 36.07 40.00 3.93 1250 | V 22.0 -27.8
68.970000 27.36 40.00 12.64 105.0 | V 12.0 -32.1
93.662222 28.14 40.00 1186 | 1000 | v 170.0 -30.7
194, 378889 25.15 40.00 14.85 1250 [ H 336.0 -30.0
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Test Date and Condition
| Date | | Temperature | C | Humidity | %o
Test Location
Anechoic chamber
Test Equipment
Description Manufacturer Model Number | Serial Number Cal. Due
]| Bi-log Antenna Schwarzbeck VULB9163 760 2025.05.24
. ROHDE &
]| TEST Receiver SCHWARZ ESR7 102112 2025.02.21
g| Low Noise Testek TK-PAOGS | 190018-L | 2025.05.16
Amplifier R

Frequency Range of Measurement
1 000 MHz to 6 000 MHz

Test Results

The requirements are : L] MET ] NOT MET l NOT APPLICABLE
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[] Radiated Electric Field Emissions (1 000 MHz - 6 000 MHz)
[ Peak ]

N/A
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[ C-Average |

N/A
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9.5. Harmonic Current Emissions

Test Date and Condition
| Date | September 10,2024 | Temperature | 243 C | Humidity | 550 % |

Test Location
Harmonic & Flicker Section

Test Equipment
Description Manufacturer Model Number  |Serial Number| Cal. Due

g | armonic & Flicker Tester) g\ eper | CON1000-1-LRI | X71715 |2025.05.19
(Signal conditioning unit)

g Harmonic & Flicker Tester) o\ e NSG 1007 HK53453  |2025.05.18
(Power Source)

Classification of Equipment for Harmonic Current Emissions
M Class A
[] Class B
[] Class C
[] Class D

Test Results
The requirements arc : Il MET [ NOT MET L[] NOT APPLICABLE
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M Measurement graphs
- MODE 1

Harmonics — Class-A per Ed. 4.0 (2019){Run time)

EUT: Equipment under test Tested by: Tested by
Test category: Class-A per Ed. 4.0 (2019) (European limits) Test Margin: 100

Test date: 2024-09-10 Start time: 2 6:13:51 End time: 2% 6:19:12
Test duration (min): 5 Data file name: H-000465.cts_data

Comment: Comment
Customer: Customer information

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Test result: Pass Worst harmonic was #15 with 8.9% of the limit.
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l(s I Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Tel : +82-31-356-7333 FAX : +82-31-356-7303

Current Test Result Summary (Run time)

EUT: Equipment under test
Test category: Class-A per Ed. 4.0 (2019) (European limits)
Start time: 2% 6:13:51

Data file name: H-000465.cts_data

Test date: 2024-09-10
Test duration (min): 5
Comment: Comment

Customer: Customer information

Test Result: Pass

THC(A): 0.075  I-THD(%): 217.9

Highest parameter values during test:

Source qualification: Normal

POHC(A): 0.020

Tested by: Tested by
Test Margin: 100

End time: 2% 6:19:12

POHC Limit{A): 0.251

V_RMS (Voits): 229.54 Frequency(Hz): 50.00
|_Peak (Amps): 0.463 |_RMS (Amps): 0.084
|_Fund (Amps): 0.035 Crest Factor:  5.513
Power (Watts): 6.9 Power Factor: 0.362
Harm# Harms(avg) 100%Limit %of Limit Harms{max) 150%Limit %of Limit Status
2 0.001 1.080 N/A 0.001 1.620 N/A  Pass
< 0.030 2,300 1.3 0.030 <.450 0.9 Pass
4 0.001 0.430 N/A 0.001 0.645 N/A Pass
5 0.029 1.140 25 0.029 1.710 1.7 Pass
& 0.001 0.300 N/A 0.001 0.450 N/A Pass
7 0.028 0.770 3.6 0.028 1.155 24 Pass
8 0.001 0.230 N/A 0.001 0.345 N/A Pass
9 0.026 0.400 6.5 0.028 0.600 4.4 Pass
10 0.001 0.184 N/A 0.001 0.276 N/A  Pass
1 0.024 0.330 7.4 0.024 0.455 4.9 Pass
12 0.001 0.153 N/A 0.001 0.230 N/A Pass
13 0.022 0.210 10.5 0.022 0.315 7.1 Pass
14 0.001 0.131 N/A 0.001 0.187 N/A Pass
15 0.020 0.150 13.2 0.020 0.225 8.9 Pass
18 0.001 0.115 N/A 0.001 0.173 N/A Pass
17 0.017 0.132 13.2 0.018 0.158 B.9 Pass
18 0.001 0.102 N/A 0.001 0.153 N/A Pass
19 0.015 0.118 12.7 0.015 0.178 8.5 Pass
20 0.001 0.092 N/A 0.001 0.138 N/A Pass
21 0.013 0.107 11.8 0.013 0.181 8.0 Pass
22 0.001 0.084 N/A 0.001 0.125 N/A Pass
23 0.010 0.098 10.7 0.011 0.147 7.2 Pass
24 0.001 0.077 N/A 0.001 0.115 N/A  Pass
25 0.008 0.080 9.4 0.008 0.135 6.3 Pass
26 0.001 0.071 N/A 0.001 0.107 N/IA  Pass
27 0.007 0.083 8.0 0.007 0.125 54 Pass
28 0.001 0.066 N/A 0.001 0.058 N/A Pass
29 0.005 0.078 6.7 0.005 0.116 47 Pass
0 0.000 0.061 N/A 0.001 0.092 N/IA  Pass
31 0.004 0.073 N/A 0.004 0.109 N/IA  Pass
32 0.000 0.058 N/A 0.001 0.086 N/A  Pass
33 0.003 0.068 N/A 0.004 0.102 N/A  Pass
34 0.000 0.054 N/A 0.001 0.081 N/A  Pass
35 0.003 0.064 N/A 0.003 0.096 NIA  Pass
36 0.000 0.051 N/A 0.001 0.077 N/A  Pass
37 0.003 0.061 N/A 0.003 0.081 N/IA  Pass
8 0.000 0.048 N/A 0.001 0.073 N/A  Pass
39 0.003 0.058 N/A 0.003 0.087 N/A  Pass
40 0.000 0.046 N/A 0.001 0.069 N/A  Pass
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Voltage Source Verification Data (Run time)

EUT: Equipment under test Tested by: Tested by
Test category: Class-A per Ed. 4.0 (2018) (European limits) Test Margin: 100

Test date: 2024-09-10 Start time: 2% 6:13:51 End time: 2% 6:19:12
Test duration (min): 5 Data file name: H-000465.cts _data

Comment: Comment
Customer: Customer information

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.54 Fregquency{Hz): 50.00
| Peak (Amps): 0.463 | RMS (Amps): 0.084
|_Fund (Amps): 0.035 Crest Factor: 5.513
FPower (Watts): 6.9 Power Factor: 0.362
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.046 0.459 10.00 OK
3 0.920 2.066 44.54 OK
4 0.026 0.459 5.59 OK
5 0.052 0.518 569 OK
& 0.108 0.459 23.53 OK
7 0.050 0.688 7.28 OK
8 0.095 0.459 20.76 oK
-] 0.028 0.459 6.08 OK
10 0.049 0.459 10.62 OK
11 0.022 0.230 8.75 OK
12 0.024 0.230 10.53 OK
13 0.013 0.230 571 OK
14 0.010 0.230 4.21 OK
15 0.020 0.230 883 OK
16 0.011 0.230 498 OK
17 0.010 0.230 4.35 OK
18 0.018 0.230 7.12 OK
19 0.019 0.230 8.37 OK
20 0.014 0.230 5.97 OK
21 0.010 0.230 4.14 OK
22 0.010 0.230 4.25 OK
23 0.017 0.230 7.52 OK
24 0.007 0.230 2.90 OK
25 0.007 0.230 3.07 OK
26 0.010 0.230 4.16 OK
27 0.014 0.230 6.09 OK
28 0.006 0.230 2.66 OK
29 0.010 0.230 4.51 OK
20 0.008 0.230 3.34 OK
31 0.010 0.230 4.45 OK
32 0.005 0.230 2.24 OK
23 0.007 0.230 2.92 OK
34 0.004 0.230 1.84 oK
35 0.006 0.230 258 OK
36 0.005 0.230 2.19 OK
37 0.010 0.230 4.50 OK
38 0.004 0.230 1.94 OK
38 0.007 0.230 2.96 OK
40 0.011 0.230 4.61 oK
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- MODE 2

Harmonics — Class-A per Ed. 4.0 (2019){Run time)

EUT: Equipment under test Tested by: Tested by
Test category: Class-A per Ed. 4.0 (2019) (European limits) Test Margin: 100

Test date: 2024-09-10 Start time: 2% 8:41:35 End time: 2 8:46:58
Test duration (min): 5 Data file name: H-000463.cts_data

Comment: Comment
Customer: Customer information

Test Result: Pass Source qualification: Normal

Current & voltage waveforms
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Testresult: Pass Worst harmonic was #15 with 9.0% of the limit.
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Current Test Result Summary (Run time)

EUT: Equipment under test Tested by: Tested by
Test category: Class-A per Ed. 4.0 (2019) (European limits) Test Margin: 100

Test date: 2024-08-10 Start time: 2% 8:41:35 End time: 2% 8:46:58
Test duration (min): 5 Data file name: H-000463.cts_data

Comment: Comment
Customer: Customer information

Test Result: Pass Source qualification: Normal

THC(A): 0.077  |-THD(%): 218.7 POHC(A): 0.021  POHC Limit(A): 0.251

Highest parameter values during test:

V_RMS (Volits): 229.54 Frequency(Hz): 50.00
|_Peak (Amps): 0.440 |_RMS (Amps): 0.085
I_Fund (Amps): 0.035 Crest Factor:  5.181
Power (Watts): 7.0 Power Factor: 0.361
Harm# Harms(avg) 100%Limit %ofLimit Harms(max) 150%Limit %of Limit Status
2 0.001 1.080 N/A 0.001 1.620 N/A  Pass
3 0.031 2.300 1.3 0.031 3.450 0.9 Pass
4 0.001 0.430 N/A 0.001 0.645 N/A  Pass
5 0.030 1.140 286 0.030 1.710 1.7 Pass
8 0.001 0.300 N/A 0.001 0.450 N/A  Pass
7 0.028 0.770 3.7 0.028 1.155 24 Pass
8 0.001 0.230 N/A 0.001 0.345 N/A  Pass
9 0.027 0.400 6.7 0.027 0.600 44 Pass
10 0.001 0.184 NI/A 0.001 0.276 N/A  Pass
11 0.025 0.330 7.5 0.025 0.495 50 Pass
12 0.001 0.153 N/A 0.001 0.230 N/A  Pass
13 0.023 0.210 10.7 0.023 0.315 7.2 Pass
14 0.001 0.131 N/A 0.001 0.197 N/A  Pass
15 0.020 0.150 13.5 0.020 0.225 9.0 Pass
16 0.001 0.115 N/A 0.001 0.173 N/A  Pass
17 0.018 0.132 13.5 0.018 0.198 9.0 Pass
18 0.001 0.102 N/A 0.001 0.153 N/A  Pass
18 0.015 0.118 12.9 0.015 0.178 B8 Pass
20 0.001 0.092 N/A 0.001 0.138 N/A  Pass
21 0.013 0.107 12.1 0.013 0.161 8.1 Pass
22 0.001 0.084 N/A 0.001 0.125 N/A  Pass
23 0.011 0.098 10.9 0.011 0.147 7.3 Pass
24 0.001 0.077 N/A 0.001 0.115 N/A  Pass
25 0.009 0.090 9.6 0.008 0.135 6.4 Pass
26 0.001 0.071 N/A 0.001 0.107 N/A  Pass
27 0.007 0.083 8.2 0.007 0.125 55 Pass
28 0.001 0.066 N/A 0.001 0.098 N/A  Pass
29 0.005 0.078 6.9 0.005 0.116 46 Pass
30 0.000 0.061 N/A 0.001 0.092 N/A  Pass
31 0.004 0.073 N/A 0.004 0.108 N/A  Pass
32 0.000 0.058 N/A 0.001 0.086 N/A  Pass
33 0.003 0.068 N/A 0.004 0.102 N/A  Pass
34 0.000 0.054 N/A 0.000 0.081 N/A  Pass
35 0.003 0.064 N/A 0.003 0.0%6 N/A  Pass
36 0.000 0.051 N/A 0.000 0.077 N/A  Pass
37 0.003 0.061 N/A 0.003 0.091 N/A  Pass
38 0.000 0.048 N/A 0.000 0.073 N/A  Pass
39 0.003 0.058 N/A 0.003 0.087 N/A  Pass
40 0.000 0.048 NI/A 0.000 0.088 N/A  Pass
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Voltage Source Verification Data (Run time)

EUT: Equipment under test Tested by: Tested by
Test category: Class-A per Ed. 4.0 (2018) (European limits) Test Margin: 100

Test date: 2024-08-10 Start time: 2= 8:41:35 End time: 2= 8:46:58
Test duration {min): 5 Data file name: H-000463.cts_data

Comment: Comment
Customer: Customer information

Test Result: Pass Source qualification: Normal
Highest parameter values during test:
Voltage (Vrms): 229.54 Frequency(Hz): 50.00
|_Peak (Amps): 0.440 I_RMS (Amps): 0.085
[_Fund (Amps): 0.035 Crest Factor:  5.181
Power (Watts): 7.0 Power Factor:  0.361
Harm# Harmonics V-rms Limit V-rms % of Limit Status
2 0.043 0.459 9.27 oK
3 0.923 2.066 44,69 OK
4 0.024 0.459 5.30 oK
5 0.050 0.918 5.44 OK
& 0.105 0.459 22.88 oK
7 0.050 0.689 7.26 OK
8 0.083 0.459 2017 oK
9 0.028 0.459 5.75 OK
10 0.047 0.459 10.22 oK
11 0.021 0.230 9.34 OK
12 0.022 0.230 9.7 oK
13 0.012 0.230 5.12 OK
14 0.008 0.230 3.56 oK
15 0.020 0.230 8.52 oK
16 0.010 0.230 4.45 oK
17 0.009 0.230 4.07 oK
18 0.014 0.230 6.04 oK
19 0.018 0.230 8.02 OK
20 0.012 0.230 5.31 oK
21 0.008 0.230 3.68 oK
22 0.008 0.230 5.68 OK
23 0.017 0.230 7.19 oK
24 0.005 0.230 2.24 oK
25 0.006 0.230 2.62 oK
26 0.008 0.230 3.56 oK
27 0.014 0.230 6.22 oK
28 0.005 0.230 2.05 oK
29 0.009 0.230 3.92 oK
<0 0.006 0.230 2.54 oK
31 0.008 0.230 4.10 oK
32 0.004 0.230 1.77 oK
33 0.006 0.230 2.52 oK
34 0.003 0.230 1.40 oK
o5 0.004 0.230 1.92 OK
36 0.004 0.230 1.68 oK
37 0.010 0.230 4.34 oK
28 0.003 0.230 1.45 oK
28 0.006 0.230 2.53 oK
40 0.010 0.230 4.40 oK
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9.6. Voltage Fluctuations and Flicker

Test Date and Condition

| Date

\ September 10, 2024 \ Temperature \ 243 C

Humidity

55.0 %

Test Location

Harmonic & Flicker Section

Test Equipment

Description

Manufacturer

Model Number

Serial Number

Cal. Due

Harmonic & Flicker Tester
(Signal conditioning unit)

Schafther

CCN 1000-1-LR1

X71715

2025.05.19

Harmonic & Flicker Tester
(Power Source)

Schafther

NSG 1007

HKS53453

2025.05.18

Test Results
The requirements arc : Il MET [ NOT MET L[] NOT APPLICABLE
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M Measurement graphs
- MODE 1

Flicker Test Summary per EN/IEC61000-3-3 Ed. 3.0 (2019) (Run time)

EUT: Equipment under test Tested by: Tested by
Test category: All parameters (European limits) Test Margin: 100

Test date: 2024-09-10 Start time: £ 3:57:32 End time: 2% 5:03:20
Test duration {(min): 120 Data file name: F-000464.cts_data

Comment: Comment
Customer: Customer information

Test Result: Pass Status: Test Completed

Pst and limit line

European Limits

1.00 £
075 =
] -
& psp £
025 _j o T T T T T T T T T T
| | | T A I 1
| % N % T 5 TR N T o RO e Y S T S Y T T o R o
—= = k3 R ORI R ORI ORI LD W WD WY
E O S Mmook MmO R w
b e B B e s SN .= . = M2 R o
- MW B O = KW B
B WK = O W o - ® ;B w
PIt and limit line
o6 £
0.5 =
o g4 z
03 £
1ttt 1
[ o]
()
w
@
on
(]
Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.56
Highest dt (%): -0.20 Test limit (%): N/A N/A
T-max (mS}): 0 Test limit (mS):  500.0 Pass
Highest dc (%): 0.00 Test limit (%): 330  Pass
Highest dmax (%): 0.17 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.244 Test limit: 1.000 Pass
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- MODE 2

Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Tel : +82-31-356-7333 FAX : +82-31-356-7303

Flicker Test Summary per EN/IEC61000-3-3 Ed. 3.0 (2018) (Run time)

EUT: Equipment under test

Test category: All parameters (European limits)

Test date: 2024-09-10

Test duration (min): 120

Comment: Comment

Start time: 2% 6:31:28

Tested by: Tested by
Test Margin: 100

End time: 2% 8:37:16

Data file name: F-000462.cts_data

Customer: Customer information

Test Result: Pass

Pst; and limit line

Status: Test Completed

European Limits
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Parameter values recorded during the test:
Vrms at the end of test (Volt):

Highest dt (%):
T-max (mS):
Highest dc (%):
Highest dmax (%):

Highest Pst (10 min. period):

Report Number : KST-CEM-240031

.56
0.00 Test limit (%): N/A N/A
0 Test limit (m5S):  500.0 Pass
0.00 Test limit (%): 3.30 Pass
0.13 Test limit (%): 4,00 Pass
0.235 Test limit: 1.000 Pass
Page 36 /59

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)



i(s T Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Korea Standard Tesflab Tel : +82-31-356-7333 FAX : +82-31-356-7303

9.7. Performance Criteria (PC)

A Functional description of the performance criteria, during or as consequence of the immunity
testing, shall be provided by the manufacturer and noted in the test report.

Performance criterion A :

The equipment shall continue to operate as intended without operator intervention. No
degradation of performance or loss of function is allowed below a performance level specified
by the manufacturer when the equipment 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 equipment if used as
intended.

Performance criterion B :
the equipment 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 apparatus 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.

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 equipment if used as
intended.

EXAMPLE 1 A data transfer is controlled/checked by parity check or by other means. In the
case of malfunctioning, such as caused by a lightning strike, the data transfer will be repeated
automatically. The reduced data transfer rate at this time is acceptable.

EXAMPLE 2 During testing, an analogue function value may deviate. After the test, the
deviation vanishes.

EXAMPLE 3 In the case of a monitor used only for man-machine monitoring, it is acceptable
that some degradation takes place for a short time, such as flashes during the burst application.

EXAMPLE 4 An intended change of the operating state is allowed if self-recoverable.

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

EXAMPLE 1 In the case of an interruption in the mains longer than the specified buffter time,
the power supply stops at a defined position and is not left in a “crashed state.” The operator’s
decision prompts may be necessary.

EXAMPLE 2 After a programme interruption caused by a disturbance, the processor functions
of the equipment stops at a defined position and is not left in a “crashed state.” The operator’s
decision prompts may be necessary.

EXAMPLE 3 The test result in an opening of an over-current protection device that is replaced
or reset by the operator.
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9.8. Electrostatic Discharge

Reference Standard
EN 61000-4-2

Test Date and Condition
| Date | September 11, 2024 | Temperature | 24.7 °C | Humidity | 55.0 % | Pressure | 101.1 kPa |

Test Location

Electrostatic Discharge Section

Test Equipment
Description Manufacturer Model Number | Serial Number Cal. Due
Bl ESD SIMULATOR| EM TEST DITO - 2025.05.23

Test Specifications

Discharge Factor :=1s

Discharge Impedance : 330 &2/ 150 pF

Kind of Discharge : Air, Contact (direct and indirect)
Polarity : Positive and Negative

Number of Discharge : = 10 at all locations

Discharge Voltage  : Contact Air HCP VCP
[J2kV [12kV [12kV [12kV
M4kV [14kV [14kV M4kV
[J6kV LJ6kV [J6kV [J6kV
[18kV Hm3kV [18kV [18kV

Required Performance Criteria : B
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Location of Discharge :
| COl’ltaCt: ‘ > ‘ Air: - e EEEm -> |
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Location of Discharge :
| COl’ltaCt: ‘ > ‘ Air: - e EEEm -> |

VCP
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KST
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Test Data
Test method Test Point Discharge Perfqrmg_nce Performance Remarks
method Criteria Results
HCP - -
Indirect Contact
VCP B A
Test method Test Point Disohares Perfqrmgnce LS Remarks
method Criteria Results
1 LED Air B A
2 Button Air B A
Direct 3 | Surface (non-metal) Air B A
4 Screw Contact B A
5 Surface (metal) Contact B A

Performance Results
A: Normal performance within the specification limits.
B: Temporary degradation or loss of function or performance which is self-recoverable.

C: Temporary degradation or loss of function or performance which requires operator intervention
or system reset.

Test Results
B MET Required Performance Criteria
[ ] NOT MET Required Performance Criteria

Remark
a. No degradation of performance or loss of function was observed during and after the test.
b. The test results for each mode are the same.

Report Number : KST-CEM-240031

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)

Page 41/59



KST

Korea Standard Tesflab

Korea Standard Testlab

#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea

Tel : +82-31-356-7333 FAX : +82-31-356-7303

9.9. Radiated Electric Field Immunity

Reference Standard
EN 61000-4-3
Test Date and Condition
| Date | | Temperature | T | Humidity %
Test Location
Anechoic chamber
Test Equipment
Description Manufacturer | Model Number Serial Number Cal. Due
. ROHDE &
[J| Signal Generator SCHWARZ SMJ100A 101608 2025.05.16
| HISHPOWER 1 Infinitech ITA0040-400 | ITA0040-400-1 ;
HIGH POWER .
HIGH POWER .
HIGH POWER .
HIGH POWER .
HIGH POWER .
O " AMPLIFIER Infinitech ITA12000-20 ITA12000-20-1 -
SYSTEM POWERD Infinitech | AC110v-230 VAC |AC110V-230 VACI| -
[ ]| Power Meter Agilent E4419B GB41293611 2025.02.13
(]| Power Sensor Agilent E9300A MY41499615 2025.02.13
(]| Power Sensor Agilent E9300A MY52050010 2025.02.29
(| Stacked Periodic | qehwarzbeck | STLP912SE VHA.9103B ;
]| Horn Antenna Schwarzbeck BBHA 9120 D 831 -
Test Specifications
Antenna Distance 3m
Frequency Range Field Strength
L] 80 MHz to 1 000 MHz 3 V/m
Modulation AM, 80 %, 1 kHz sine wave
Frequency step 1 % step
Sweep 1.5 x 10 * decades/s
Dwell time : 3s
Required Performance Criteria : A
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Test Data

Performance Results

No. Test Point Performance Criteria - - Remarks
Horizontal Vertical

Performance Results
A: Normal performance within the specification limits.
B: Temporary degradation or loss of function or performance which is self-recoverable.

C: Temporary degradation or loss of function or performance which requires operator intervention
or system reset.

Test Results
[] MET Required Performance Criteria
[ ] NOT MET Required Performance Criteria

Remark
Not applicable.
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Reference Standard
EN 61000-4-4

Test Date and Condition

Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Tel : +82-31-356-7333 FAX : +82-31-356-7303

9.10. Electrical Fast Transients / Bursts

| Date | September 11,2024 | Temperature |

248 C

| Humidity

| 58.0%

Test Location

Bust/Surge/Voltage Dip and Short Interrupts section

Test Equipment

Description Manufacturer

Model Number

Serial Number

Cal. Due

Compact Immunity

3ctest
Test System

CCS600

ES0801921

2025.05.17

Coupling/Decoupling

3ctest
Network

SEPN 4532T

ES3741901

2025.05.17

Test Specifications

Pulse Amplitude & Polarity(Power Line) :
Pulse Amplitude & Polarity(Signal Line) :

Burst Period

Repetition Rate

Coupling Time

Rise time

Impulse duration

Burst duration

Required Performance Criteria

W1 0kv [+£20kv [I+40kV
(J+05kv [ +£1.0kVv [ +20kV

300 ms =20 %

5kHz

120 s
5ns+30%
50 ns £+ 30 %
15 ms +20 %
B
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Test Data
B Power Port
) o Performance Results
Test Point Performance Criteria Remarks
+Burst -Burst
L-N-PE B A A
[] Signal Port
) o Performance Results
Test Point Performance Criteria Remarks

+Burst -Burst

Performance Results
A: Normal performance within the specification limits.
B: Temporary degradation or loss of function or performance which is self-recoverable.

C: Temporary degradation or loss of function or performance which requires operator intervention
or system reset.

Test Results
B MET Required Performance Criteria
[J NOT MET Required Performance Criteria

Remark

a. No degradation of performance or loss of function was observed during and after the test.
b. The test results for each mode are the same.
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9.11. Surge Transients
Reference Standard
EN 61000-4-5
Test Date and Condition
| Date | September 11,2024 | Temperature | 248 °C | Humidity | 58.0%
Test Location
Bust/Surge/Voltage Dip and Short Interrupts section
Test Equipment
Description Manufacturer | Model Number | Serial Number Cal. Due
t Immunit
g CompactImmunity |, CCS600 ES0801921 |  2025.05.17
Test System
ling/D li
g Covpling/Decoupling| 5 SEPN4532T | [ES3741901 | 2025.05.17
Network
Test Specifications
Source Impedance 2 Q for line to line and 12 & for line to earth
Surge Amplitude Line to Line
[(J+05kv M +£1.0kV
Line to Earth
(J+05kV  [J+1.0kVv  E£2.0kV
Signal Line
[(J+05kV  [+1.0kV
Number of Surges 5 surge per polarity
Angle 90°, 270°
Repetition Rate Isurge per 20s
Open-circuit voltage 1.2/50 us
Short-circuit current time 8/20 us
Required Performance Criteria B
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Test Data
B Power Port
) o Performance Results
Test Point Performance Criteria Remarks
+Surge -Surge
L-N B A A
L-PE B A A
N -PE B A A
[] Signal Port
) L Performance Results
Test Point Performance Criteria Remarks
+Surge -Surge

Performance Results

A: Normal performance within the specification limits.
B: Temporary degradation or loss of function or performance which is self-recoverable.
C: Temporary degradation or loss of function or performance which requires operator intervention

or system reset.

Test Results

B MET Required Performance Criteria
[ ] NOT MET Required Performance Criteria

Remark

a. No degradation of performance or loss of function was observed during and after the test.
b. The test results for each mode are the same.
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9.12. Conducted Disturbance Immunity

Reference Standard

EN 61000-4-6

Test Date and Condition

| Date | September 11,2024 | Temperature | 248 °C | Humidity | 580% |

Test Location

Shield Room

Test Equipment

Description Manufacturer | Model Number | Serial Number Cal. Due
m ConumuousWave | pyitet | CWSS00NI | VII43110967 | 2025.05.16
Simulator

[ | CDN EM Test CDNM2/M3 | P1509150897 2025.05.16
[ | Attenuator ETI RFA100NFF6 N/A 2025.05.16
L] EM Clamp Schafther KEMZ801 14302 2025.05.20

Test Specifications

Frequency range : 150 kHz to 230 MHz

Voltage level : [ 1 Vrms M 3 Vrms (110 Vrms

Modulation ;. AM, 80 %, 1 kHz sine wave

Frequency step ;1% step

Sweep : 1.5 <10 * decades/s

Dwell time : o 1s

Required Performance Criteria A
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Test Data
B Power Port
. . . Performance Performance
Coupling location| Coupling Method Criteria Results Remarks
Main power port CDN (M3) A A
[] Signal Port
. . : Performance Performance
Coupling location| Coupling Method Criteria Results Remarks

Performance Results
A: Normal performance within the specification limits.
B: Temporary degradation or loss of function or performance which is self-recoverable.

C: Temporary degradation or loss of function or performance which requires operator intervention
or system reset.

Test Results
B MET Required Performance Criteria
[] NOT MET Required Performance Criteria

Remark
a. No degradation of performance or loss of function was observed during and after the test.
b. The test results for each mode are the same.
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9.13. Voltage Dips and Short Intenrupts

Reference Standard
EN IEC 61000-4-11

Test Date and Condition
| Date | September 11,2024 | Temperature | 248 C | Humidity | 58.0% |

Test Location
Bust/Surge/Voltage Dip and Short Interrupts section

Test Equipment

Description Manufacturer | Model Number | Serial Number Cal. Due
PFS Single Phase Power
Fail Simulator

[ ] 3ctest PFS4530T1 ES3481901 2025.05.17

Test Specifications & Performance Results

[gg(sﬁlg\{;lﬂ [in Peri]gudfziiso(rg 0 Hz)] Performance Criteria | Performance Result
[ ] 60 % M 10 C A
[ ] dips 30 % M 25 C A
[ ] 100% | 0.5 C A

Performance Results

A: Normal performance within the specification limits.

B: Temporary degradation which is self-recoverable.

C: Loss of function or performance which required operator intervention or system reset.

Test Results
B MET Required Performance Criteria
[] NOT MET Required Performance Criteria

Remark

a. No degradation of performance or loss of function was observed during and after the test.
b. The test results for each mode are the same.
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APPENDIX A - Test Setup Photographs
Conducted Disturbance Voltage (Main Port)

Conducted Disturbance Voltage (Communication Port)

N/A
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Discontinuous disturbance (150 kHz, 500 kHz, 1.4 MHz, 30 MHz)

Disturbance Power

N/A
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Radiated Electric Field Emissions (30 MHz - 1 000 MHz)

Radiated Electric Field Emissions (1 000 MHz - 6 000 MHz)

N/A
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Harmonic & Flicker

Electrostatic Discharge
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Radiated Electric Field Immunity [Below 1 000 MHz]

N/A

Radiated Electric Field Immunity [Above 1 000 MHz]

N/A
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Electrical Fast Transients / Bursts

Surge Transients
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Conducted Disturbance Immunity
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APPENDIX B - EUT Photographs
EUT : Front View

EUT : Rear View

Report Number : KST-CEM-240031 Page 58 /59

This Report shall not be reproduced except in full without the written approval of KST.
KSTFR-P30-14(Rev.3.0)



i(s T Korea Standard Testlab
#107-25, Jangdeokdong-gil, Namyang-eup, Hwaseong-si, Gyeonggi-do, Korea
Korea Standard fesflab Tel : +82-31-356-7333 FAX: +82-31-356-7303

EUT : Inside View
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