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1.0 General Product Description

Main Specifications of EUT are:

Display

Analog camera

Metwork camera

Inputs

ACH{(1Wp-p fSohm, BNC)

signal Type

Tmputs

FHCH{ERAR, SRR, ARAF, TOB0E, 72057
HOTWHRRAE _SRAR _ARAR 10800 T 2000
cH

TS

Resolution

Protocals

BMP - CIF
SUNAPIMWIsenet), ONWVIF

Live

Local Display

HOMAT: 3840 x 2160, 19701080, 1280k 720
WIGA 1FZ0XT060, 1260=F20

Multi Scrasm Display

[Lescal mamitar] T 4 2H J 2% /AW 7 A4/ B{T=E) S &(2=2] S Aule secuencs
[Welb] 1 /4

Resolution

[Ananlg Camera(NTSC/PALL

- BMP(15/121ps), SMP[20/12fps), AMP(30,/25fps), 2MP{30/25fps), 1MP([30/25fps), 960H{or
F20H130/25fps) * per CH

[Metwork Carmera]

- Ty 2MP(120Mps)

Performance

Dy erating Syecte

Embedded

Lirwise

Hecard

Event

Smarch A Play

Comprassion

H.265. H.264. MIFEG

Record Rate(Analog)

Recording Bandwidth

Aralog CameralMTSC/PAL)

(Main Stream) 8MP B/8fps CH, 5 1271 24ps CH,. AN 1571 2fps CH. 28 30/25fps CH, T20p
30/25fps/CH, S0 3072 5fps/CH

(Sub Stream) 720p or higher : 640x360 full fps/CH, S0 sugnal : upte SD full fps/CH

* The maximum recording frame rate depends an the frame rate of the input camera.

M ax. 25Mbps

Resolution

BN~ ClF

Mlode

Event Trigger

Pdanual, Schedule (Continuous/Event), Event(Pre/Post), Dual Track

Alarm nput

Aralog Camera : Wideo Loes, Potion Detection, Tampering

Metweark Camera @ Camara Evant (Sansor, MDD, Vidao analytice), VA avant (Tamparing
Enter ¢ Exit, Passing. YVirtual- line, (Dis)Appear, Face Detection, Audio detection). Defocus
amera event

Event Action

Playback Bandwidth

E-mail, PTZ prasel, Alarm oul, Buzzer, Man =

PAdaw. Z2kAbps (BCH simultanecushsd

Resolution

Flayback Control

BrP - CIF

Fact Forwasrd/Baokward (=2 24 280 216 232 w54, =120, 23663
Slow Forward/Baclkoward (<172 x1/4 x1/8)

HMMove one step upddown

Storage

Supported HOD

Up to 618

HDD Slot

SATA 2ea(Max 12TH)

Backup File backuD BU, EXE(lnclude Flayer), AVi{Wwebviewer anly)
Fume tley
e e MMax. & CTH play, Date-tima title display
MNetwaork
Protocal TCPAIP, UDP/IP, RTP (UDP), RTE (TCP), RTSP. NTP, HT TP, DHCP (Server, Client), PPPoE,
SMTR, ICRAP, IGMMP, ARF, OMNS, DODMNS, uPnP, HTTPS, SMPMMP, ONVIF (Frofile-5),
SUMNAFI{Server, Client])
DOMNS

Wisenet DDMNS

Transmission speed

Analog Camera{NTSC/PAL]

(Main Stream) 8P B/8fps CH, 5P 1271 2Mps CH, Al 15/121ps CH, 2M 30/25fps CH, 720p
30/25fpsA/CH, SD 30/25fps/CH, 720 30/25fp=/CH, SD 20/25=s/CH

(Sl Strmam) 720 ar higher @ 6402260 Full fEaesOH, S0 cugnal @ Lpta S0 full fpescH

* The maximuam recarding frame rate depends on the frame rate of the input camera

Auvdio

Input/Output

Campression

4 Line in /1 Line out
G711 (MY Cam G711, 728)

Audic Communication

2= aw

Max Remote Users

Searchi3) Live Unicast(10). Multicast{200

Security

Web viewer

Supported OS5

IF address filtering, User access log, 802. 1= Authenticaticon, Encryption (10/PW, Recording,
Backup)
Device Certificate(Hanwha Techwin Root CA)

Tramemiceion

Window 10, Mac OS5 X (1015 ar abova)

Supported browser

Google Chrome 88 or above, MS Edge 88 or abowve, Safari 13 or above
*support Plug-in free Web

Viewer Saoftware

SSM, Webviewer. Smart Yiewer, Wisenet maobile
Suppeort SDEACGIHSUMNAPD for integration te 3'rd party WMS
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Functions
Camera Setup Register Auto, Manual
Iter Mone
PTZ Control
Via GUI. VWebviewer, S5M, Smartviewer, VWisenet Moblle Viewer, System Controller
Preset 300 presels
Srmart phone Cuppert hAo sl WOE, Arvel reidd
Protocol Support RTP. RTSP. HTTP., CGISLIMARITY
Control Live(deh) : Multi-Protfile Support
Playback{4Ch Multi Playvback, Pax ZMMP)
Ewvent push
Maw. Roemote Ucors Search(3), Live Unicasi¢l0)
Coaxial Control CWESPelco-C ) AH DA T
Interface
Freamt Irvelie s ter LEDStatus indicator) -
Power{1]. HDD Acticon(1), Alarm(1), Recordi1), Network(1). Backup(1)
Storage MNone
Reset Switch{1EA)
HDD Key Lock Mone
HDMMI TE&
WA TEA
BN ACH i/ 1CH DuliSpol Gulpul)
=1 Mo
= SATA Nens
Aviclio Dt TEA, ROCA. Line)
Ethernet FJ-45(10/100 BASE-T)
Alarm In AEA, Cut 2EA
- Ralay Oukl {(MOGRCACORAY
- Relay Out2{NO/ACOMY
[WET= ZEA(Front/Rear  ISB2.0)
GPS Nane
WiFD Mlerme
Serial(Protocols) R5-485/422 (Samsung-T/Felco-D/Pelcc-p) * for PTZ
Fower irlet TEA DT Input Jack
System
Log Log List Pax. 20,000 (System Log, Cvent Log each)
Langu age
English, French, SGamman, talian, Spanish, Russian, Turkish, Polish, Duteh, Swaedish, Czech,
uese, Danish, Rumanian, Serbian, Croatian, Hungarian, Greek, Norwegian, Finnish,
Kerean, Chinese, Japansse, Thai
Environmental
Operating Temperature 0°C to +<40°C{+32°F to +104°F)
Operating Humidity 20% ~ 85% RH
Certification [ UL, ©F, Foo, Ko
Elsctrical |
Power Input B2V
Fower Consumjption M ax, 40V (6T HDD 2ea)
FoE Budget Mone
Mechanical
Color £ PAateral CHaack ¢ Betal
Drimansion (WixH=D) SF0.Ox 44.0 x 320mMm{14. 67" x 1.73" « 12.6")
Wein bt Apprax. 2.4k (2TR HDRE 1ea)
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1.1 Test Voltage & Frequency

Unless indicated otherwise on the individual data sheet or test results, the test voltage
and frequency was as indicated below.

X AC 230V, 50 Hz

1.2 Variant Model Differences

Not applicable

1.3 Device Modifications

Not applicable

1.4 Equipment Under Test

Description Model Number | Serial Number Manufacturer Remarks
HANWHA VISION
DVR HRX-435 - VIETNAM COMPANY EUT
LIMITED

1.5 System Configuration

Description Model Number | Serial Number Manufacturer Remarks
Mouse MOKJUO - Primax Electronics Ltd. -
HDD ST2000VX003 Z52B1P7Q SEAGATE 2TB
Channel Well
DVR Adaptor KPL-048-VI - Techonolohgy -
(Guangzhou) Co.,Ltd.
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1.6 Support Equipments

Description Model Number Serial Number Manufacturer Remarks
HANWHA VISION
Camera HCD-7030RA - VIETNAM COMPANY
LIMITED
Camera Adaptor MC12D-1200500 - Shen zhen MaCable
Technology co.,ltd
Notebook ProBook4430s - HP -
CHICONY POWER
Notebook Adapter | SeriesPPPOO09H - TECHNOLOGY -
(SUzHOU) CO.,LTD,
Alarm IN - - - -
Alarm OUT - - - -
Monitor1 SMT-2232 Co5V67VFo000258 |  Weihai Daewoo -
Electronics Co., Ltd.
Monitor2 HSTND-7041-L 6CM6020YQQ HP Inc. -
Monitor3 S24E370DL  |ONTWHTPH200179Y Samsucnf EL'fgtrO”'CS
Monitor3 ) Haneulcomplus Co., )
Adaptor HP14300 Ltd.
iPad A1432 DQXJWFHDF193 APPLE .Inc -
Speaker BR1000A CUVE - Britz -
Controller SPC-1010 C50E67WG10100F | S@MSung Techwin -
Co.,Ltd.
Dongguan
C:(r;;rc;!?r RS-AB1000 - Jinhuasheng Power -
P Technology Co.,Ltd.
USB Memory - - Sandisk 32 GB
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1.7 External I/0 Cabling

Start END Cable Spec.
Description I/0 Port Description I/0 Port Length | Shield
NETWORK Notebook RJ-45 3.5 U
ALARM OUT Alarm OUT Alarm IN 3.0 U
ALARM IN Alarm IN Alarm OUT 3.0 U
RS485 Controller 2 PIN 3.0 U
Audio OUT Speaker Audio IN 1.4 U
Audio IN Smartphone Audio OUT 1.6 U
DVR
(EUT) usB USB Memory uUSsB - -
VIDEO IN Camera BNC 3.0 S
SPOT Monitorl BNC 3.0 S
VGA OUT Monitor2 D-sub 1.6 U
HDMI Monitor3 HDMI 1.5 S
Mouse
usB (EUT) usB 1.8 U
* Unshielded=U, Shielded=S
1.8 EUT Operating Mode(s)
Test Mode operating
the test was conducted while checking the camera video output from
Operation the laptop and making sure that they operate normally while
performing a ping test.
EUT Test operating S/W
Name Version Manufacture Company
Web Viewer - Hanwha Vision Co., Ltd
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1.9 Configuration
B AC Main
[J DC Main

Motebook Adaptor DWR Adaptor "
I (EUT)
I .
Motebook - |1 Monitor2
Mouse
(EUT) -
i 1 Ionitar3 = Monitor3
.— Monitor] — adaptor
- D%A
(EUTY
Controller Adaptor iPad =1 Alarm Ik
: Alarm OUT
Controller
USE Mermory
.— Speaker  fr—
|
Camera
1
Camera
adaptor

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr

KES-QP16-F01(00-23-01-01)

Z=A13|AF H0I0I0 A (KES Co.,Ltd)



KES Co., Ltd.

] 3701, 40, Simin-daero 365beon-gil, Report No.:

KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-EM-21T0314-R2
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (10) of (57)

www.kes.co.kr

1.10 Remarks when standards applied
N/A

1.11 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis. The maximum
time between calibrations is one year or what is recommended by the manufacturer,
whichever is less.

1.12 Test Facility
The measurement facility is located at 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do,
12658, Korea, Republic of. The sites are constructed in conformance with the
requirements of ANSI C63.4a-2017 and CISPR 16-1-4:2019

1.13 Laboratory Accreditations and Listings
Country Agency Scope of Accreditation Logo

EMI (3 m & 10 m Semi-Anechoic Chamber
and conducted test site)
EMS (ESD, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)

KOREA RRA

KR0100

EMI (3 m & 10 m Semi-Anechoic Chamber
and conducted test site)
EMS (ESD, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)

International KOLAS

3 m & 10 m Semi-Anechoic Chamber
USA FCC Conducted test site to perform FCC Part
15/18 measurements.

KR0100
3 m & 10 m Semi-Anechoic Chamber and
Canada ISED Conducted test site
JAPAN VCCI EMI (3m & 10 m Sem|-Anech_0|c Chamber
and conducted test site)
C-20136, T-20137,
R-20181, G-20176
EMI (3 m & 10 m Semi-Anechoic Chamber
Europe TUV sUD and conducted test site)

EMS (ESD, RS, EFT/Burst, Surge, CS,
Magnetic, Dips and interruptions)

CARAT 001633 0004
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2.0 Test Regulations
The emissions tests were performed according to following regulations:
X] EMC - Directive 2014/30/EU
[ ] EN 61000-6-3:2011
[] EN 61000-6-1:2007
[] EN 61000-6-4:2007 +A1:2011
[ ] EN 61000-6-2:2005

[] EN 55011:2007 +A1:2010 [] Group 1 [] Group 2
[] Class A [] Class B

[J] EN 55014-1:2006 +A2:2011

[ ] EN 55014-2:1997 +A2:2008

[ ] EN 55015:2013

[] EN 61547:2009

X EN 55032:2015+A11:2020 X Class A [] Class B
[] EN 55024:2010 +A1:2015

X EN 50130-4:2011

X EN 61000-3-2:2014

<] EN 61000-3-3:2013

[ ] EN 61326-1:2013

X EMC - Regulations 2016/1091
X BS EN 55032:2015+A11:2020

X BS EN 50130-4:2011

X BS EN 61000-3-2:2014

X] BS EN 61000-3-3:2013
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[ ] VCCI-CISPR 32:2016 [] Class A [] Class B

[ ] AS/NZS CISPR32:2015 [] Class A [] Class B

[ ] 47 CFR Part 15, Subpart B
[ ] CISPR 22:2009 +A1:2010 [] Class A [] Class B
[] ANSI C63.4-2017 [] Class A [] Class B
[ ] IC Regulation Issue 7
[] CAN/CSA CISPR 32:17 [] Class A [] Class B

[ ] ANSI C63.4-2017 [] Class A [] Class B

[ ] RE- Directive 2014/53/EU

[ ] EN 301 489-1 V1.9.2
[l Equipment for fixed use
[ ] Equipment for vehicular use
[] Equipment for portable use
[ ] EN 301 489-3 V1.6.1
[ ] EN 301 489-17 V2.2.1

[ ] EN 60945:2002
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2.1 Conducted Emissions at Mains Power Ports

Test Date
Apr. 20, 2021

Test Location
Electro wave Shieldroom #6

Test Equipment

Used Description Model Number | Manufacturer St Cal. Due
Number
X EMI Test S/W EMC32 R&S 9.12.00 -
X |EMI TEST RECEIVER ESR3 R&S 101783 01, 15, 2022
X LISN ENV216 R&S 101787 12, 29, 2021
X LISN ESH2-Z5 R&S 100450 12, 29, 2021
X PULSE LIMITER ESH3-Z2 R&S 101915 12, 29, 2021
Test Conditions
Temperature: (23,6 + 0,1) °C
Relative Humidity: (45,4 £ 0,1) % R.H.

Frequency Range of Measurement
150 Kz to 30 M

Instrument Settings
IF Band Width: 9 k&

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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2.2 Conducted Emissions at Telecommunication Ports

Test Date
Apr. 20, 2021

Test Location
Electro wave Shieldroom #6

Test Equipment

Used Description Model Number| Manufacturer e Cal. Due
Number
= EMI Test S/W EMC32 R&S 9.12.00 -
EMI TEST
RECEIVER ESR3 R&S 101783 |01, 15, 2022
X LISN ENV216 R&S 101787 |12, 29, 2021
X LISN ESH2-Z5 R&S 100450 |12, 29, 2021
X PULSE LIMITER ESH3-Z2 R&S 101915 |12, 29, 2021
8-WIRE ISN
X CAT3,5 ENY81 R&S 100174 |12, 30, 2021
[ ] |8-WIRE ISN CAT6| ENY81-CAT6 R&S 101665 |12, 30, 2021
L] CDN CDNS502A TESEQ 40431 12, 29, 2021
Test Conditions
Temperature: (23,6 + 0,2) °C
Relative Humidity: (45,4 £ 0,1) % R.H.

Frequency Range of Measurement
150 Kz to 30 M

Instrument Settings
IF Band Width: 9 k&

Test Results
The requirements are:

X PASS
[ ] NOT PASS
[] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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2.3 Radiated Electric Field Emissions(Below 1 Gfiz)

Test Date
Apr. 20, 2021

Test Location
[ ] OPEN AREA TEST SITE #2 [X] SEMI ANECHOIC CHAMBER #4(10m)

Test Equipment

Used| Description Model Number | Manufacturer e Cal. Due
Number
TOYO

X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST

X RECEIVER ESU26 R&S 100551 04, 01, 2022

X AMPLIFIER SCuU 01 R&S 100603 11, 25, 2021
TRILOG-

X BROADBAND VULB9163 Schwarzbeck 715 12, 08, 2022
ANTENNA

X ATTENUATOR 8491A HP 32173 03, 10, 2022

Test Conditions
Temperature: (24,3
Relative Humidity: (46,0

+ 0,3) °C

+ 0,1) % R.H.
Frequency Range of Measurement

30 Mz to 1 GHz

Instrument Settings
IF Band Width: 120 ki

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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2.4 Radiated Electric Field Emissions(Above 1 @)

Test Date
Apr. 20, 2021

Test Location
SEMI ANECHOIC CHAMBER #3

Test Equipment

Used| Description |Model Number | Manufacturer e Cal. Due
Number
TOYO
X EMI Test S/W EP5/RE Corporation 6.0.0 -
EMI TEST
X RECEIVER ESR7 R&S 101190 08, 05, 2021
X | PREAMPLIFIER 8449B AGILENT 3008A01967 |04, 07, 2022
L] ATTENUATOR 8491A HP 35496 03, 10, 2022
DOUBLE RIDGED

X HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 03, 11, 2022

Test Conditions

Temperature: (24,4 + 0,5) °C

Relative Humidity: (46,0 £ 0,2) % R.H.

Frequency Range of Measurement
1 GHz to 6 GHz

Instrument Settings
IF Band Width: 1 Mt

Test Results
The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr
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2.5 Harmonic Current Emissions
Test Date
Apr. 23, 2021
Test Location
Electro wave Shieldroom #3
Test Equipment
. .. Serial
Used Description Model Number | Manufacturer Cal. Due
Number
X EMI Test S/W net.control EM TEST 2.1.4 -
DIGITAL POWER
X ANALYZER DPA 500N EM TEST V1024106759 04, 06, 2022
X POWER SOURCE ACS 500N6 EM TEST V1024106760 -
Test Conditions
Temperature: (24,0 + 0,1) °C
Relative Humidity: (45,7 £ 0,1) % R.H.

Classification of Equipment for Harmonic Current Emissions
X Class A
[] Class B
[ ] Class C(Below 25 W)
[ ] Class C(Above 25 W)
[] Class D

Test Results

The requirements are:

X PASS
] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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2.6 Voltage Fluctuations and Flicker
Test Date
Apr. 23, 2021
Test Location
Electro wave Shieldroom #3
Test Equipment
- Serial
Used Description Model Number | Manufacturer Cal. Due
Number
X EMI Test S/W net.control EM TEST 2.1.4 -
DIGITAL POWER
X ANALYZER DPA 500N EM TEST V1024106759 04, 06, 2022
X POWER SOURCE ACS 500N6 EM TEST V1024106760 -
Test Conditions
Temperature: (24,0 + 0,5) °C
Relative Humidity: (45,7 £ 0,3) % R.H.

Test Results

The requirements are:

X PASS
[ ] NOT PASS
] NOT APPLICABLE

Remarks
See Appendix A for test data.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3.0 Criteria for compliance

Criteria for compliance was based on the following guidelines:

EN 50130-4:2011 Alarm systems-Part 4: Electromagnetic compatibility Product family
standard: Immunity requirements for components of fire, intruder and social alarm systems

The variety and the diversity of the apparatus within the scope of this document
makes it difficult to define precise criteria for the evaluation of the immunity test
results.

If as a result of the application of the tests defined in this standard, the apparatus

becomes dangerous or unsafe then the apparatus shall be deemed to have failed the
test.

A functional description and a definition of performance by the manufacture and
noted in the test

report, based on the following criteria:

Electrostatic discharge

There shall be no damage, malfunction or change of status due to the conditioning.

Flickering of an indicator during the application of discharge is permissible, providing that is no
residual change in the EUT or any change in outputs, which could be interpreted by associated

equipment as a change.

Radiated electromagnetic fields

There shall be no damage, malfunction or change of status due to the conditioning.
Flickering of an indicator during the application of discharge is permissible, providing
which could be interpreted by associated equipment as a change, and no such
Flickering of indicators occurs at a field strength of 3 V/m.

For components of CCTV systems, where the picture is allowed at 10 V/m, providing.
(a) there is no permanent damage or change to EUT

(e.g. no corruption of memory or changes to programmable setting etc.)

(b) at 3 V/m, any deterioration of the picture is so minor that the system could still be used;
and

(c) there is no observable deterioration of the pictureat 1 V/m.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr
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Fast transient burst / slow high energy voltage surge
There shall be no damage, malfunction or change of status due to the conditioning.
Flickering of an indicator during the application of discharge is permissible, providing

That there is no residual is permissible, providing that there is no residual change in the EUT or
any

change in outputs, which could be interpreted by associated equipment as a change.

Conducted RF immunity
There shall be no damage, malfunction or change of status due to the conditioning.
Flickering of an indicator during the application of discharge is permissible, providing

That there is no residual is permissible, providing that there is no residual change in the EUT or
any

change in outputs, which could be interpreted by associated equipment as a change,

and no such flickering of indicators oeuvres at U = 130 dBuv,

For component of CCTV systems, where the status is monitored by observing the TV picture,
then deterioration of the picture is allowed at U = 140 dBwV, providing:

(a) there is no permanent damage or change to the EUT

(e.g. no corruption of memory or changes to programmable settings etc.)

(b) at U = 130 dBwV, any deterioration of the picture is so minor that the system could

still be used; and

(c) there in no observable deterioration of the picture at U = 120 dBuv,

Voltage dip/interruption / Voltage variation
There shall be no damage, malfunction or change of status due to the conditioning.

Flickering of an indicator during the conditioning is permissible, providing that there is no
residual

change in the EUT or any change in outputs, which could be interpreted by associated
equipment

as a change. The EUT shall meet the acceptance criteria for the functional test, after the
conditioning.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3.1 Electrostatic Discharge
Reference Standard
EN 61000-4-2:2009
Test Date
Apr. 23, 2021
Test Location
EMS-ESD: Electro wave Shieldroom #7
Test Equipment
- Serial
Used Description Model Number [ Manufacturer Cal. Due
Number
X | ESD SIMULATOR ESS-2000 Noise Ken ESS01Z0454 | 02, 01, 2022
X HCP - KES - -
X VCP - Noise Ken - -
Test Conditions
Temperature: (23,9 + 0,1) °C
Relative Humidity: (45,4 + 0,0) % R.H.
Atmospheric Pressure: (100,3 + 0,0) kra
Test Specifications
Discharge Factor: >1s
Discharge Impedance: 330 ohm / 150 pF
Kind of Discharge: Air, Contact (direct and indirect)
Polarity: Positive and Negative
Number of Discharge: 10 at all locations for Air discharge

10 at all locations for Contact discharge

Discharge Voltage: Contact Air HCP VCP
[]2 kv X 2 kv []2 kv []2 kv
[]4 kv X 4 kv []4 kv []4 kv
X 6 kv (] 6 kv X 6 kv X 6 kv
[]8 kv X 8 kv [] 8 kv []8 kv
[]15 kv []15 kv [] 15 kv [] 15 kv

Notes: HCP: Horizontal coupling plane
VCP: Vertical coupling plane

Required Performance Criteria: X Complied

KES-QP16-F01(00-23-01-01)
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Air >
Location of Discharge:
o ono 9 Contact >
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Test Data
No. Test Point Discharge Method Observations Remarks
1 HCP Contact Contact Discharge Complied -
2 VCP Contact Contact Discharge Complied -

Direct Discharge

No. Test Point Discharge Method Observations Remarks

1 Enclosure Air Discharge Complied -
Enclosure . .

2 (Conductor) Contact Discharge Complied -

3 Around the Port Air Discharge Complied -
Around the Port . .

4 (Conductor) Contact Discharge Complied -

5 Camera Air Discharge Complied -

6 Mouse Air Discharge Complied -

Note: "“Blank” = Not performed

Observations:
Complied - No degradation of function

Test Results
D] PASS Required Performance Criteria
[ ] NOT PASS Required Performance Criteria

Remarks
PASS Required Performance Criteria

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3.2 Radiated Electric Field Immunity

Reference Standard
EN 61000-4-3:2006 +A2:2010

Test Date
Apr. 22, 2021

Test Location

EMS-RS: [ ] SEMI ANECHOIC CHAMBER #2 X] SEMI ANECHOIC CHAMBER #3

Test Equipment

Atmospheric Pressure:

(100,4 + 0,0) ka

Used| Description |Model Number| Manufacturer L Cal. Due
Number
X EMS Test S/W EMC32 R&S 9.12.00 -
SIGNAL
X GENERATOR SMB 100A Rohde & Schwarz 108252 08, 05, 2021
HIGH POWER
X DUAL AMP SSA532 SUNGSAN SSA532-001 -
X | POWER METER E4419B Agilent GB40203000|04, 01, 2022
CW POWER .
X SENSOR E4412A Agilent US38488240 04, 01, 2022
CW POWER .
X SENSOR E4412A Agilent MY41501662 |04, 01, 2022
STACKED
X DOUBLE LOG- STPL9128 E Schwarzbeck |9128ES-121 -
PER- ANTENNA
DOUBLE RIDGED
X HORN ANTENNA SAS-571 A.H.SYSTEM,INC 781 03, 11, 2022
Test Conditions
Temperature: (24,6 + 0,6) °C
Relative Humidity: (45,8 £ 0,4) % R.H.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Test Specifications
Antenna Polarization: Horizontal & vertical unless indicated otherwise

Antenna Distance: X 3m

Field Strength: []1Vv/m []3Vv/m
X] 10 V/m

Frequency Range: [] 80 WMz to 1 G []1,4 6 to 2,7 G
X] 80 Mz to 2,7 G

Modulation: Xl AM, 80 %, 1 Kk sine wave
X] PM, 1 Hz (0,55 ON : 0,5 s OFF)

Frequency step: X 1 % step

Dwell Time: [J1s X 3s

# of Sides Radiated: [X 4

Required Performance Criteria: X Complied

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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Test Data
. Observations
2l Bpesd Horizontal Vertical
Front Complied Complied
Right Complied Complied
Back Complied Complied
Left Complied Complied

Note: "“Blank” = Not performed

Observations:
Complied - No degradation of function

Test Results
D] PASS Required Performance Criteria
[] NOT PASS Required Performance Criteria

Remarks
PASS Required Performance Criteria

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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3.3 Electrical Fast Transients/Bursts

Reference Standard
EN 61000-4-4:2012

Test Date
Apr. 23, 2021

Test Location
EMS-EFT: Electro wave Shieldroom #7

Test Equipment

Used Description Model Number |Manufacturer Senal Cal. Due
Number
= EMS Test S/W iec.control EM TEST 5.4.7 -
ULTRA COMPACT
X SIMULATOR UCS 500N7 EM TEST P1608172950 |11, 26, 2021
X MOTOR VARIAC MV2616 EM TEST P1552169719 |11, 26, 2021
CAPACITIVE
X COUPLING CLAMP HFK EM TEST P1633183115 |11, 26, 2021
Test Conditions
Temperature: (24,8 + 0,2) °C
Relative Humidity: (45,9 £ 0,2) % R.H.
Atmospheric Pressure: (100,2 + 0,0) kka
Test Specifications
Pulse Amplitude & Polarity: []+1.0 kv X +2.0 kv
(AC Power Lines) []+4.0 kv
Pulse Amplitude & Polarity: []+0.5 kv X +£1.0 kv
(Other supply / Signal Lines) []+2.0kv
Burst Period: Xl 300 ms [12s
Repetition Rate: []5 K X1 100 ki
Duration of Test Voltage: X > 1 min
Required Performance Criteria: X Complied

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
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Test Data

X] Input a.c. power ports — Coupling/Decoupling Network used

Mode of Application

Observations

(+) Burst (kV)

(-) Burst (kV)

L Complied Complied

N Complied Complied

PE Complied Complied
L-N Complied Complied

L - PE Complied Complied

N - PE Complied Complied
L-N-PE Complied Complied

[ ] Input d.c. power ports — Coupling/Decoupling Network used

Mode of Application

Observations

(+) Burst (kV)

(-) Burst (kV)

X Signal ports and telecommunication ports — Coupling Clamp used

Mode of Application

Observations

(+) Burst (kV)

(-) Burst (kV)

ALARM IN Complied Complied
ALARM OUT Complied Complied
RS485 Complied Complied
NETWORK Complied Complied
VIDEO IN Complied Complied
SPOT Complied Complied

Note:

Observations:

“Blank” = Not performed

Complied — No degradation of function

Test Results

X PASS Required Performance Criteria
[ ] NOT PASS Required Performance Criteria

Remarks

PASS Required Performance Criteria
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3.4 Surge Transients
Reference Standard
EN 61000-4-5:2014
Test Date
Apr. 23, 2021
Test Location
EMS-EFT: Electro wave Shieldroom #7
Test Equipment
A Serial
Used Description Model Number | Manufacturer Cal. Due
Number
X EMS Test S/W iec.control EM TEST 5.4.7 -
ULTRA COMPACT
X SIMULATOR UCS 500N7 EM TEST P1608172950|11, 26, 2021
X MOTOR VARIAC MV2616 EM TEST P1552169719|11, 26, 2021
X CDN CNV 508N1 EM TEST P1610176296|11, 27, 2021
Test Conditions
Temperature: (23,9 + 0,2) °C
Relative Humidity: (45,4 £ 0,2) % R.H.
Atmospheric Pressure: (100,3 + 0,0) kka
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Test Specifications

AC Power Lines

Source Impedance: 12 ohm for common Mode and 2 ohm for differential
Mode
Surge Amplitude : Common Mode

> (0,5/1,0/2,0) kv
Differential Mode
X (0,5/1,0) kv

Number of Surges: X 5 surges per angle
Angle: Xl 0°, 90°, 180°, 270° (input a.c. power port)
Polarity: X Positive & Negative
Repetition Rate: [] 1 surge per min  [X] 1 surge per 30 sec.

Required Performance Criteria: [X] Complied

Other supply / Signal Lines

Source Impedance: 42 ohm for common Mode
Surge Amplitude: Common Mode
] (0,5/1,0) kv
Number of Surges: X 5 Surges
Polarity: X Positive & Negative
Repetition Rate: [] 1 surge per min [X] 1 surge per 30 sec.

Required Performance Criteria: [X] Complied
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Test Data

X Line to Line - Differential Mode

Observations
(+) Surge (kV) (-) Surge (kV)
Complied Complied

Mode of Application

L-N

X Line to Earth - Common Mode

Observations

Mode of Application

(+) Surge (kV)

(-) Surge (kV)

L - PE

Complied

Complied

N - PE

Complied

Complied

Signal Lines

X Line to Earth - Common Mode

Mode of Application

Coupling Method

Observations

(+) Surge (kV)

(-) Surge (kV)

NETWORK

CDN

Complied

Complied

LINE

Complied

Complied

Note:"Blank” = Not performed

Observations:
Complied — No degradation of function

Test Results
X PASS Required Performance Criteria
[ ] NOT PASS Required Performance Criteria

] NOT APPLICABLE

Remarks
PASS Required Performance Criteria
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3.5 Conducted Disturbance

Reference Standard
EN 61000-4-6:2014

Test Date
Apr. 21, 2021

Test Location
EMS-CS: Electro wave Shieldroom #6

Test Equipment

Used Description el Manufacturer S Cal. Due
Number Number
X EMS Test S/W icd.control EM TEST 5.3.11 -
CONTINUOUS WAVE

X SIMULATOR CWS 500N1.4 EM TEST P1602169880 |11, 25, 2021
X ATTENUATOR ATT 6/80 EM TEST P1614178148 |11, 25, 2021
X CDN CDN MO016 TESEQ 43694 11, 25, 2021
X CDN CDN MO016 TESEQ 43697 11, 25, 2021
X CDN CDN T8RJ45 EM TEST 0909-09 08, 05, 2021
X EM CLAMP KEMZ 801A TESEQ 44099 11, 26, 2021

Test Conditions

Temperature: (23,4 + 0,6) °C

Relative Humidity: (45,5 + 0,5) % R.H.

Atmospheric Pressure: (100,5 + 0,0) kka

Test Specifications

Frequency range: X 150 kiz to 100 Mk [] 150 k& to 80 Mtk

Voltage Level: []1Vrms [] 3 Vrms

X 10 Vrms
Modulation: X AM, 80 %, 1 kiz sine wave
Xl PM, 1 Hz (0,5 s ON : 0,5 s OFF)
Frequency step: X 1 % step
Dwell Time: [J1s X 3s

Required Performance Criteria: [X] Complied
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Test Data

X] Input a.c. power ports

Coupling Location
(Line Stressed)

Coupling Method

Observations

L-N-PE

CDN

Complied

[ ] Input d.c. power ports

Coupling Location
(Line Stressed)

Coupling Method

Observations

X Signal ports and telecommunication ports

Cgﬂﬁgnsgt;%iztégn Coupling Method Observations
ALARM IN Complied Complied
ALARM OUT Complied Complied
RS485 Complied Complied
NETWORK CDN Complied
VIDEO IN Complied Complied
SPOT Complied Complied

Notes: CDN = Coupling Decoupling Network

“blank” = Not performed

Observations:

Complied - No degradation of function

Test Results

D] PASS Required Performance Criteria
[ ] NOT PASS Required Performance Criteria

Remarks

PASS Required Performance Criteria
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3.6 Voltage Dips and Short Interruptions

Reference Standard
EN 61000-4-11:2004

Test Date
Apr. 23, 2021

Test Location
EMS-Voltage dip: Electro wave Shieldroom #7

Test Equipment

Used Description Model Number | Manufacturer el Cal. Due
Number
X EMS Test S/W iec.control EM TEST 5.4.7 -
ULTRA COMPACT
X SIMULATOR UCS 500N7 EM TEST P1608172950(11, 26, 2021
X MOTOR VARIAC MV2616 EM TEST P1552169719|11, 26, 2021

Test Conditions

Temperature: (23,9 + 0,1) °C
Relative Humidity: (45,4 £ 0,1) % R.H.
Atmospheric Pressure: (100,3 + 0,0) kka
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Test Specifications & Observations/Remarks

- Voltage Dips and Short Interruptions

Test Level Duration [in period/ms (50 Hz)] Results
X 20 % dip X] 250 / 5 000 Complied
X 30 % dip X] 25/ 500 Complied
X 60 % dip Xl 10/ 200 Complied
Xl 100 % dip X] 250 / 5 000 Degradation

- Voltage variations

X Unom + 10 % X] 253.0 V (ac) Complied
X Unom - 15 % X 195.5 V (ac) Complied

Observations:
Complied — No degradation of function

Degradation - See "Remarks "

Test Results

X PASS Required Performance Criteria

[ ] NOT PASS Required Performance Criteria
(] NOT APPLICABLE

Remarks
During the test(100%, 250cycle), EUT was turned off but after the test, it was
recovered by no operator’s intervention.
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APPENDIX A - TEST DATA

Conducted Emissions at Mains Power Ports

[HOT]
Common Information
Test Description: Conducted Emission
Model No.: HRX-435
Phase: H
Mode: 230 V50 Hz
Operator Name: KES
100+
a0 1
5 B0t
o
=] -4
£
T 40-’- *
S L 9
L R ¢
20+
D-_
150k 300 400500 800 1m 2h M 4M BM B g 10M 20M  30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) '{Iml]!' (kHz) (dB)
ms

0.555000 34.70 60.00 25.30 | 1000.0 9.000 | L1 19.8
0.555000 41.02 73.00 31.98 | 1000.0 9.000 | L1 19.8
2.625000 19.54 60.00 40.46 | 1000.0 9.000 | L1 20.2
2.625000 25.53 73.00 47.47 | 1000.0 9.000 | L1 20.2
3.435000 21.29 60.00 38.71 | 1000.0 9.000 | L1 20.0
3.435000 25.68 73.00 47.32 | 1000.0 9.000 | L1 20.0
12.975000 27.03 60.00 32.97 | 1000.0 9.000 | L1 20.0
12.975000 33.07 73.00 39.93 | 1000.0 9.000 | L1 20.0
12.990000 27.18 60.00 32.82 | 1000.0 9.000 | L1 20.0
12.990000 33.24 73.00 39.76 | 1000.0 9.000 | L1 20.0
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[NEUTRAL]
Common Information
Test Description: Conducted Emission
Model No.: HRX-435
Phase: N
Mode: 230V 50 Hz
Operator Name: KES
100+
an
|
o5 B0+
o
E=} -
£
T 401H *
Q
— e
® "is
20+
D-_
150k 300 400500 a00 1m 20 aM 4M M B a 10mM 20M  30M

Frequency in Hz

Final_Result

Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth | Line | Corr.
(MHz) (dBuV) (dBuv) | (dBuv) | (dB) '{im';-' (kHz) (dB)
ms

0.165000 27.45 66.00 38.55 | 1000.0 9.000 | N 19.4
0.165000 40.58 --- 79.00 38.42 | 1000.0 9.000 | N 19.4
0.555000 34.23 60.00 25.77 | 1000.0 9.000 | N 19.8
0.555000 40.48 --- 73.00 32.52 | 1000.0 9.000 | N 19.8
2.135000 22.34 60.00 37.66 | 1000.0 9.000 | N 20.3
2,135000 27.55 === 73.00 45.45 | 1000.0 9.000 | N 20.3
2,160000 22.00 60.00 38.00 | 1000.0 9.000 | N 20.3
2,160000 27.47 --- 73.00 45.53 | 1000.0 9.000 | N 20.3
12.125000 21.91 60.00 38.09 | 1000.0 9.000 | N 20.0
12.125000 30.18 —— 73.00 42.82 | 1000.0 9.000 | N 20.0
15.435000 26.47 60.00 33.53 | 1000.0 9.000 | N 19.9
15.435000 30.18 --- 73.00 42.82 | 1000.0 9.000 | N 19.9

¢ Calculation

QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : The Final Value

Reading Value : Not shown in the table.

Corr. : Correction values (LISN FACTOR + (Cable Loss + Pulse Limiter FACTOR))
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Conducted Emissions at Telecommunication Ports
[100 Mbps]
Common Information
Test Description: Telecommunication Emission
Model No.: HRX-435
Mode : 230V 50 Hz
Speed : 100 Mbps
Operator Name: KES
1 DD--\\
an+
5 60T [
@ 1 &
£
o 40t ¢
>
Q
- +
209
D-_
150k 300 400500 800 1m 2h M 4M BM B g 10M 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak | CAverage Limit Margin | Meas. | Bandwidth Line Corr.
(MHz) (dBpv) (dBpv) | (dBuv) | (dB) '(""m;-' (kHz) (dB)
ms
0.670000 o 49.54 74.00 24.46 | 1000.0 9.000 | Single Line 19.9
0.670000 51.95 -—- 87.00 35.05 | 1000.0 9.000 | Single Line 19.9
1.465000 - 35.35 74.00 38.65 | 1000.0 9.000 | Single Line 201
1.465000 42.56 - 87.00 44.44 | 1000.0 9.000 | Single Line 20.1
16.225000 - 54.37 74.00 19.63 | 1000.0 9.000 | Single Line 19.7
16.225000 57.34 - 87.00 29.66 | 1000.0 9.000 | Single Line 19.7
16.230000 - 54.21 74.00 19.79 | 1000.0 9.000 | Single Line 19.7
16.230000 57.38 -—- 87.00 29.62 | 1000.0 9.000 | Single Line 19.7

4 Calculation

QuasiPeak[dBuV] / CAverage [dBuV] = Reading Value[dBuV] + Corr. [dB]
QuasiPeak / CAverage : The Final Value

Reading Value : Not shown in the table.

Corr. : Correction values (ISN FACTOR + (Cable Loss + Pulse Limiter FACTOR))
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Radiated Electric Field Emissions(Below 1 (lz)
g;g £410m) ‘ <<D (30 - 1 000) MHz RE TEST>> @AE‘CE\%EQESCAG EA}E,!ZD(;;{
&5 Frace 2507 56 e e SRR RS
%ﬁE@%@] .
120 E T VEHE }
- =
so ———%—— Final llem(V.QP}
B TN W TN g i a—— e
1‘" [Eotiors G il e el
o E \
30.00 50.00 100.00 N 500.00 W(Jr?;:(‘i:
Final Result
No. Freqguency (P) Reading c.f Result Limit Margin Height Angle Remark
QP apP P QP
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
1 148.461 W 58.0 -25.1 32.9 40.0 7.1 103.0 315.0
2 149.111 H 61.2 -25.1 36.1 40.0 3.9 301.0 157.0
3 296.815 H 58.8 -18.0 40.8 7.0 6.2 371.0 47.0
4 296.993 W 62.5 -18.0 44 5 7.0 2.5 118.0 27.0
5 445,524 W 52.8 -13.3 39.5 47.0 7.5 194.0  196.0
6 445,987 H 55.4 -13.2 42.2 47.0 4.8 400.0 277.0

¢ Calculation - SEMI ANECHOIC CHAMBER #4(10 m)

Result(QP) [dB(&/m)] = (Reading(QP)[dB(&V)] + c.f[dB(1/m)]

Margin(QP)[dB] = Limit[dB(#V/m)] - Result(QP) [dB(4&V/m)]

Reading(QP) : Reading value, Result(QP) : Reading value + Factor value

Limit(QP) : Limit value, c.f : (ANT Factor + Cable Loss - Preamp Factor), Margin: Mar

gin value
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Radiated Electric Field Emissions(Above 1 (lz)
KES | <<D (1-6) GHz RE TEST>> KES D-SAC #3
D SAC #3
Model : HRX-435 Standard : CISPR Pub.32 Class A GHz 3m
Mode 230 V50 Hz ANT KOLAS AF
g)‘;j"a};arc KES
Remark1
[dB(uv/m)]
120 g T T T T T <CISPR22 A GHz 3m>
110 E L —— Limit(PK)
E ! ! ! | | V)
100 E T T T T T 50 Hz>
E | | | | I Spectrum(H.PK)
90 Spectrum(V.PK)
E : 1 1 1 ! final Item(H,PK)
80 F ; ; : : 7 Final fem(H.CAV)
E T T 1 1 1 Final ltsm(V.PK}
_ 70 ; i i i i i Final tem(V.CAV]
3 g0 - : : ;
= J ST i I T i ] i i
B R N, o o S
0 E—— : : : :
20 £ : ‘ ‘ ‘ ‘
<E ! i i i i
.E i i i i i
1000.00 2000.00 300001 4000.00 5000.0: 6000.00
Froquency [MHz]
Final Result
No. Freguency (P) Reading Reading c.f Result Result Limit Limit Margin  Margin Height Angle Remark
PK CAV ) PK CAV PK AV PK CAV
[MHz] [dB(uV)] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB(uvV/m)] [dB(uV/m)] [dB] [dB] [em] [deg]
1 1185406 V 60.6 37.8 -8.4 52.2 29.4 76.0 56.0 23.8 26.6 100.0 64.7
2 1228.308 H 58.1 35.3 -8.2 49.9 271 76.0 56.0 26.1 28.9 100.0 284.0
3 1559.862 H 58.6 3.6 -5.6 53.0 29.0 76.0 56.0 23.0 27.0 100.0 38.2
4 1694285 51.3 3.7 -4.2 47 .1 27.5 76.0 56.0 28.9 28.5 100.0 18.0
5 2244.8%0 V 56.5 30.9 -0.5 56.0 30.4 76.0 56.0 20.0 25.6 100.0  331.1
6 2845.682 H 51.1 28.7 2.4 53.5 32.1 76.0 56.0 22.5 23.9 100.0 0.6

¢ Calculation

Result(PK/CAV) [dB(#//m)] = (Reading(PK/CAV)[dB(4)] + c.f[dB(1/m)]

Margin(PK/CAV)[dB] = Limit[dB(//m)] - Result(PK/CAV) [dB(4//m)]

Reading(PK/CAV) : Reading value, Result(PK/CAV) : Reading value + Factor value
Limit(QP) : Limit value, c.f : (ANT Factor + Cable Loss - Preamp Factor), Margin: Margin value
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Harmonic Current Emissions and Voltage Fluctuations and Flicker

Average harmonic current results

Hn leff [A] % of Limit Limit [A] Result
1 0.052

2 0.004 0.360 1.080 n/a
3 0.045 1.975 2.300 PASS
4 0.003 0.790 0.430 n/a
5 0.044 3.883 1.140 PASS
6 0.005 1.616 0.300 n/a
7 0.043 5.642 0.770 PASS
8 0.004 1.539 0.230 n/a
9 0.043 10.747 0.400 PASS
10 0.003 1.707 0.184 n/a
11 0.042 12.634 0.330 PASS
12 0.003 2.171 0.153 n/a
13 0.040 18.985 0.210 PASS
14 0.003 2.580 0.131 n/a
15 0.038 25.255 0.150 PASS
16 0.003 2.828 0.115 n/a
17 0.036 27.149 0.132 PASS
18 0.003 3.125 0.102 n/a
19 0.034 28.705 0.118 PASS
20 0.003 3.195 0.092 n/a
21 0.032 19.648 0.161 PASS
22 0.003 3.600 0.084 n/a
23 0.030 20.113 0.147 PASS
24 0.003 3.625 0.077 n/a
25 0.027 20.161 0.135 PASS
26 0.002 3.526 0.071 n/a
27 0.025 19.869 0.125 PASS
28 0.003 3.858 0.066 n/a
29 0.023 19.391 0.116 PASS
30 0.002 3.622 0.061 n/a
31 0.020 18.353 0.109 PASS
32 0.002 3.653 0.058 n/a
33 0.018 17.290 0.102 PASS
34 0.002 3.578 0.054 n/a
35 0.015 16.054 0.096 PASS
36 0.002 3.017 0.051 n/a
37 0.013 14.360 0.091 PASS
38 0.002 3.170 0.048 n/a
39 0.011 12.904 0.087 PASS
40 0.001 2.607 0.046 n/a

Note: Harmonic currents less than 0.6 % of the input current measured under the test conditions, or less than
5 mA, whichever is greater, are disregarded.
* Application of limits for average is 100% except for odd harmonics from 21 to 39, where 150% applies.
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Test Data - Harmonics (continued)
Maximum harmonic current results

Hn leff [A] % of Limit Limit [A] Result
1 0.054

2 0.004 0.277 1.620 n/a
3 0.046 1.341 3.450 PASS
4 0.004 0.604 0.645 n/a
5 0.045 2.649 1.710 PASS
6 0.006 1.243 0.450 PASS
7 0.044 3.846 1.155 PASS
8 0.004 1.195 0.345 n/a
9 0.044 7.301 0.600 PASS
10 0.004 1.312 0.276 n/a
11 0.042 8.569 0.495 PASS
12 0.004 1.671 0.230 n/a
13 0.041 12.870 0.315 PASS
14 0.004 1.964 0.197 n/a
15 0.039 17.121 0.225 PASS
16 0.004 2.168 0.173 n/a
17 0.037 18.482 0.199 PASS
18 0.004 2.423 0.153 n/a
19 0.035 19.425 0.178 PASS
20 0.003 2.466 0.138 n/a
21 0.032 19.918 0.161 PASS
22 0.003 2.723 0.125 n/a
23 0.030 20.385 0.147 PASS
24 0.003 2.767 0.115 n/a
25 0.028 20.397 0.135 PASS
26 0.003 2.711 0.106 n/a
27 0.025 20.083 0.125 PASS
28 0.003 2.972 0.099 n/a
29 0.023 19.567 0.116 PASS
30 0.003 2.764 0.092 n/a
31 0.020 18.544 0.109 PASS
32 0.002 2.780 0.086 n/a
33 0.018 17.494 0.102 PASS
34 0.002 2.734 0.081 n/a
35 0.016 16.204 0.096 PASS
36 0.002 2.301 0.077 n/a
37 0.013 14.501 0.091 PASS
38 0.002 2.451 0.073 n/a
39 0.011 13.047 0.087 PASS
40 0.001 2.047 0.069 n/a

Note: Harmonic currents less than 0.6 % of the input current measured under the test conditions, or less than
5 mA, whichever is greater, are disregarded.
* Application of limits for average is 100% except for odd harmonics from 21 to 39, where 150% applies.
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Test Data - Voltage Fluctuations
Maximum Flicker results
Flicker Measurements
Plt Max Pst Max Dc Max Dmax Max Tmax
Line 1: 0.028 0.028 0 <0.2 0
Limits: 0.65 1 3.3 4 0.5
Results: PASS PASS PASS PASS PASS
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Test Setup Photos and Configuration

Conducted Emissions at Mains Power Ports

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact kes@kes.co.kr

KES-QP16-F01(00-23-01-01) A3 AF 01010l A (KES Co.,Ltd)



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Report No.:
KS Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-EM-21T0314-R2
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (46) of (57)
www.kes.co.kr

Conducted Emissions at Telecommunication Ports
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Radiated Electric Field Emissions(Below 1 (lz)
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Radiated Electric Field Emissions(Above 1 (lz)
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Harmonic Current Emissions and Voltage Fluctuations and Flicker
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Electrostatic Discharge

Radiated Electric Field Immunity
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Electrical Fast Transients/Bursts

Surge Transients

1
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Conducted Disturbance
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EUT External Photographs

(Top)

(Bottom)
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EUT Internal Photographs

(Internal View)
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EUT Internal View - Board 1
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(Bottom)
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EUT Internal View - Board 2
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(Bottom)
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Report No.:

Label and Location

o UK
Model No : HRX-435
Manufacturer : HANWHA VISION VIETNAM COMPANY LIMITED. C n

Made in Viethnam
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