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> Date of Receipt
2. Manufacturer

> Name

> Address

Use of Report

Test sample / Model
Date(s) of test
Location of Test :

AU .

7. Test Standard (Method) used :

8. Testing Environment

9. Test Results

samples

CTK Co., Ltd. Fax: +82-31-624-9501
1.  Applicant
> Name Hanwha Vision Co., Ltd
o Address 6 Pangyo-ro 319Beon-gil, Bundang-gu, Seongnam-si,

Gyeonggi-do, 13488 KOREA
2023-03-14

HANWHA VISION VIETNAM COMPANY LIMITED

Lot O-2, Que Vo Industrial Zone extended area, Nam Son
commune, Bac Ninh city, Bac Ninh province, Vietham

Quality control

Network Camera / PNM-C32083RVQ
2023-03-15 to 2023-03-22

X Permanent Testing Lab [_] On Site Testing

Address: (5 Dongbu-ro 221beon-gil, Cheoin-gu, Yongin-
si, Gyeonggi-do, Republic of Korea)

NEMA 250-2014

Enclosures for Electrical Equipment (1000 Volts
Maximum)

Temperature: (25.0 + 5.0) °C
Humidity: (40.0 £ 5.0) %.

Refer to each test items

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
This Test Report cannot be reproduced, except in full.

The test was conducted as one sample, and the test result does not depend on the number of

Tested by

Affirmation

HyungUk Jeon

Technical Manager

/7
(Sigfét/ére)

SooChan Bae

2023-08-02
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Dimension:

Hanwha Vision

Lot O-2, Que Vo Industrial Zone extended area, Nam Son
commune, Bac Ninh city, Bac Ninh province, Vietham

Test item description........................ NETWORK CAMERA
Trade Mark........cccooimmmimmciiiiinnnneea?

Manufacturer ..........cccccociiiiiiiiiinnnnnndd

Model/Type reference..........ccooecurrnnil PNM-C32083RVQ
Ratings......ccoooin! Electrical

PNM-C32083RVAQ : PoE (55 V === 33.0 W),PoE (55 V === 0.6 A)
PNM-C16083RVQ : PoE (55 V == 33.0 W),PoE (55V == 0.6 A)

@ 250 mm by 785 mm, & 210 mm by 659.4 mm,

@ 180 mm by 565.2 mm, @ 165 mm by 518.1 mm,

@ 63 mm by 197.82 mm, @ 8.2*6 mm by 154.488 mm,
@ 16 mm by 50.24 mm, @ 25*2 mm by 157 mm

Attachment 2: 16-30 pages (Parts List)
Attachment 3: 31-34 pages (photographs)

List of Attachments (including a total number of pages in each attachment):
Attachment 1: 11-15 pages (Construction Diagram including installation method)

Summary of testing:

Tests performed (name of test and test clause):
Clause 5.7(Hose Down Test)

Testing location:

CTK Co., Ltd.

5 Dongbu-ro 221beon-gil, Cheoin-gu, Yongin-si,
Gyeonggi-do, Republic of Korea

7|17|%%: NETWORK CAMERA
DHE: PNM-C32083RVQ
BT PoE(55V 7T ) 33.0W

M/C: PNM-C32083RVQ/KDO

ML |II|I||I||II|IIIII|IIII|II|I
023.07

N:Serial No.
MAC ADDRESS: XOCXXXXXXXKXX
el5Hs: RR-StW-PNMC32083RVQ
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HER A=) 83

7|7|5%: NETWORK CAMERA
@gE: PNM-C16083RVQ
HATe:: PoE(G5V =k ) 33.0W

M/C: PNM-C16083RVQ/KDO
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MAC ADDRESS XX-XX-XX—XX—XX—XX
oI5HS: RR-StW-PNMCL6083RVQ
4 (T
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Copy of marking plate: The artwork above may be only a draft.
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Test item particulars...........cccccceeeiiiiniiicceeneeen.t. Network Camera
Classification of installation and use....................  Outdoor (Watertight/Corrosion Resistant)
Possible test case verdicts:
- test case does not apply to the test object .......:. N/A
- test object does meet the requirement............... P (Pass)
- test object does not meet the requirement .......: F (Fail)

- test case does not evaluated to the test object: N/E

General remarks:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a[_] comma/ [X] point is used as the decimal separator.

Clause numbers between brackets refer to clauses in NEMA 250-2014

Name and address of factory (ies):
1. HANWHA VISION VIETNAM COMPANY LIMITED

Lot O-2, Que Vo Industrial Zone extended area, Nam Son commune, Bac Ninh city, Bac Ninh province,
Vietham

2. D-TECH CO., LTD.
173-25, Saneop-ro, Gwonseon-gu, Suwon-si, Gyeonggi-do, Korea (Suwon Industrial Complex)

General product information:
Applied NEMA Rating : 4X
Model PNM-C32083RVQ is basic model which was tested.

Model description

Basic Model ............cccoeeeeiiiinnnn, : PNM-C32083RVQ
Series Model ...........ccccevvviiinnn. : PNM-C16083RVQ
Model differences Using the same appearance and material

( case,finish,pcb cable etc), differences in
electronic components inside the product

Type 4X Enclosures constructed for either indoor or outdoor use to provide a degree of protection to
personnel against access to hazardous parts; to provide a degree of protection of the
equipment inside the enclosure against ingress of solid foreign objects (falling dirt and
windblown dust); to provide a degree of protection with respect to harmful effects on the
equipment due to the ingress of water (rain, sleet, snow, splashing water, and hose directed
water); that provides an increased level of protection against corrosion; and that will be
undamaged by the external formation of ice on the enclosure.

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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Table 2-1

Comparison of Specific Applications of Enclosures for Indoor Nonhazardous
(Unclassified) Locations

Type of Enclosure
Provides a Degree of Protection against

the Following Cenditions 1 2 4 ax 5 6 6P 12 12K 13
Access to hazardous parts X X X X X X X X X X
Ingress of solid foreign objects (falling dirt) X X X X X X X X X X
Ingress of water (dripping and light splashing) X X X X X X X X X
Ingress of solid foreign objects {circulating X X X X X X X
dust, lint, fibers, and flyings **)
Ingress of solid foreign objects (settling X X X X X X X X
airborne dust, lint, fibers, and flyings **)
Ingress of water (hosedown and splashing X X X X
water)
Qil and cooclant seepage . X X X
Ol or coolant spraying and splashing X
Corrosive agents X X
Ingress of water (occasional temporary X X
submersion)
Ingress of water (occasional prolonged X
submersion)

**  These fibers and flyings are not considered Class |1l type ignitable fibers or combustible flyings. For Class 11l
type ignitable fibers or flyings see the National Electrical Code®, Article 500.5(D).

Table 2-2
Comparison of Specific Applications of Enclosures for Indoor & Outdoor Nonhazardous
(Unclassified) Locations

Type of Enclosure
Provides a Degree of Protection Against

the Following Conditions 3 3X 3R 3RX 35 38X 4 4x 6 6P
Access to hazardous parts X X X X X X X X X X
Ingress of solid foreign objects (falling dirt) X X X X X X X X X X
Ingress of water (dripping and light X X X X X X X X X X
splashing)
Ingress of water (rain, snow, and sleet **) X X X X X X X X X X
Sleet ™~ X X
Ingress of solid foreign objects (windblown X X X X X X
dust, lint, fibers, and flyings*™™)
Ingress of water (hosedown and splashing X X X X
water)
Corrosive agents x X X X X
Ingress of water (occasional temporary X X
submersion)
Ingress of water (occasional prolonged X
submersion)

** External operating mechanisms are not required to be operable when the enclosure is ice covered.
*** External operating mechanisms are operable when the enclosure is ice covered. See subsection 5.6.

**** These fibers and flyings are not considered Class Ill type ignitable fibers or combustible flyings. For
Class lll type ignitable fibers or flyings see the National Electrical Code®, Article 500.5(D).
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Degrees of Protection Against Access to Hazardous Parts

Table 5-1A

Enclosure Test Degree of Protection Corresponding IP
Type Conditions T First Characteristic
g Brief Description Definition Numeral
4x 5.7 Protected against accessto | An access probe of 1.0 mm 6
hazardous parts with a wire shall not penetrate
Table 5-1B
Degrees of Protection Against Solid Foreign Objects
Enclosure Test Degree of Protection Corresponding
Type Conditions IP First
L Brief Description Definition Charactenctic
Numeral
4x Non-vented | windblown dust protected | No ingress of dust 6
57
Vented
55.1 Dust
Blast Method
Table 5-1C
Degrees of Protection against Water
Enclosure Test Degree of Protection Corresponding
e iti IP Second
L N orke Brief Description Definition Fitie s charietic
Numeral
Protected against hose Water projected against the B
4x 5.7 directed water enclosure in any direction shall NG| p—
ot Bries 0 Ingress Allowe
Table 5-1D
Additional Protection
iti IP Second
ee e Brief Description Definition o
Numeral
4X 5.6 Special corrosion protection Enclosure provides increased MNone
5.9 and undamaged by the corrosion protection and is not
5.10 external formation of ice damaged by ice that forms on the
outside

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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NEMA 250-2014

Clause Requirement + Test Result - Remark Verdict

3 CONSTRUCTION

3.1 General

3.2 Units of Measurement

3.3 Materials-General Enclosures are made of metal
or polymeric materials

3.4 Materials-Polymeric More than 650 mm? (1 in®) in N/E
area
Polymeric Materials used is
declared as Min. V-2
Used to UL certified material.

(See the attachment 2)

3.5 Corrosion Protection Stainless steel and/or N/E
aluminium are declared as the
materials used
(See the attachment 2)

3.6 Openings No openings in Product N/A

3.7 Mounting Mounting means are external P
to the equipment cavity
(See the attachment 1)

3.8 Conduit Connection No conduit connection N/A
(See the attachment 1)

3.9 Hubs and Fittings No Hubs and Fittings N/A

3.10 Knockouts No Knockouts N/A

3.1 External Operating Mechanisms No External Operating N/A
Mechanisms

3.12 Access to Interior Needs tool to open unit P

3.13 Closing Hardware No closing Hardware N/A

3.14 Gaskets Gaskets made of a silicone P
Sponge Rubber (no
Elastomeric or Thermoplastic
used)

(See clause 5.14 and the

attachment 2)
3.15 Observation Windows No Observation Window N/A
4 MARKING

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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NEMA 250-2014

Clause Requirement + Test Result - Remark Verdict
4.1 Type Designations “Type 4X” Marking is declared P
to be on the product before on
the market
4.2 Supplemental Markings Supplemental Marking P
(watertight/ corrosion
resistant) is declared to be
used when it is on the market.
The required marking shall be
added on the product)
4.3 Location of Markings See the Attachment 3 P
4.4 Enclosure Orientation No Particular Mounting N/A
Orientation
4.5 Conduit Hubs and Closure Plates No Conduit Hubs and Closure N/A
Plates
4.6 Equipment Openings No Openings on Unit N/A
4.7 Drainage Openings No Drain Openings N/A
5 DESIGN TESTS
51 General See Table 5-1A to 5-1D and P
5.1.5in the General product
information
5.2 Tests For Protection Against Access to Hazardous | Rated 4X N/A
Parts
5.3 Tests for Protection Against Ingress of Water Rated 4X N/A
(Dripping and Light Splashing)
5.4 Tests for Protection Against Ingress of Water (Rain) |Rated 4X N/A
5.5 Tests for Protection Against Ingress of Solid Foreign | Non-vented N/A
Objects (Setting Airborne Dust, Lint, Fibers, And (See clause 5.7)
Flings)
5.6 External Icing Test No external cavities to trap N/A
water when mounted in the
normal position.
5.7 Tests for Protection Against Ingress of Water No entry of water P
(Hosedown) See the test information
5.8 Indoor Corrosion Protection (Rust-Resistance Test |See clause 3.5 N/E
(24-Hour Salt Spray Test))
5.9 Outdoor Corrosion Protection See clause 3.5 N/E
5.10 Corrosion Protection-Type 3X, 3RX, 3SX, 4X Or 6P | See clause 3.5 N/E

Enclosures

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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NEMA 250-2014

Clause Requirement + Test Result - Remark Verdict
5.1 Test for Protection Against Ingress of Water Rated 4X N/A
(Temporary Submersion)
5.12 Test for Protection Against Ingress of Water Rated 4X N/A
(Prolonged Submersion)
5.13 Oil Exclusion Test Rated 4X N/A
5.14 GASKET MATERIAL TESTS The product itself(including P
gaskets) was conditioned at
70 C for 168 hrs according to
5.14.3(Alternate Evaluation)
before performing relevant
required tests.
5.15 Test for Sharpness of Edges No sharp edges P

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF




CTK Co., Ltd.

. . I Report No.:
5 Dongbu-ro 221beon-gil, Cheoin-gu, Yongin-si,
Gyeonggi-do, Republic of Korea CTK-2023-01676
Tel: +82-31-339-9970 Page (9) / (34) pages

Fax: +82-31-624-9501

NEMA 250-2014

Clause Requirement + Test Result - Remark Verdict

Test Information

Hose Down Test: Clause 5.7 P

Description of Test

The enclosure and its external mechanisms were subjected to a stream of water from a hose that has a
25.4 mm (1 in) inside diameter nozzle and delivers at least 240 L (65 gal) per minute.

The nozzle was held from 3.0 to 3.5 m (10 to 12 feet) from the enclosure, and the spray of water was
directed at all points of potential water entry such as seams, joints, external operating mechanisms, and
such. The nozzle was moved along each test point one time at a uniform rate of 6 mm/sec(1/4 in/sec).

Sample Dimension

@ 250 mm by 785 mm, & 210 mm by 659.4 mm,

@ 180 mm by 565.2 mm, & 165 mm by 518.1 mm,

@ 63 mm by 197.82 mm, @ 8.2*6 mm by 154.488 mm,
@ 16 mm by 50.24 mm, @ 25*2 mm by 157 mm

Test Duration = 185.23 secs

Acceptance conditions:

The enclosure shall be considered to have met the requirements if at the conclusion of the test no water
has entered the enclosure

Test Results

Sample No (Model) Water Flow Presence of water inside Result

PNM-C32083RVQ 240 LPM No Pass

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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List of test equipment used:

Instr Calibration Date
Cod : Instrument Type Range Used Mfr./Model
oae Last Due
Checked
by calliper
S3-1P18 25.4mm Nozzle 25.4 mm CTK/S3-IP18 - below
before
using
S1-SW2 Stop Watch 0.01s CASIO/ NONE 2022-02-22 | 2024-02-21
C-S1-D09 | Steel Measuring Tape 5m KOMELON/KMC-74N | 2023-02-17 | 2024-11-14
S3-1P23 Water flow meter 250LPM Nuri tech/ Z-6504 2024.01.19 | 2024.02.12
C-81-D02 D'G'TC”A'LI\QEF;N'ER 150 mm MITUTOYO/150 mm | 2021-08-28 | 2023-08-09

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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Attachment 1 — Construction Diagram and installation method
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Attachment 1 — Construction Diagram and installation method
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Attachment 1 — Construction Diagram and installation method
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Attachment 1 — Construction Diagram and installation method
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Attachment 1 — Construction Diagram and installation method
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Attachment 2 — Parts List

PNM-C32083RVQ
NO =4 =3 =g
AMO7-
1 ASSY-CASE-TOP PNM32083RVQ_HANWHA 1
015435B
AMO7-
2 ASSY,CASE BOTTOM-32083RVQ 1
015437A
3 EP02-005207A CABLE-PNM-C32083RVQ;MDI,15P,15P,80MM,0.4 1
4 | EP02-005210A CABLE-PNM-C32083RVQ;FFC,30-30P,55MM 1
AMO6-
5 ASSY,PCB-PNM-C32083RVQ_MAIN_8GNAND 1
0108668
AMO6-
6 ASSY,PCB-PNM-C32083RVQ_NETWORK 1
010868A
AMO6-
7 ASSY,PCB-PNM-C32083RVQ_USB_SD 1
010871A
8 | FC39-006587A FRAME-BODY 32083RVQ 1
MC11-
9 GEAR PAN 32083RVQ 1
006501A
AMO7-
10 ASSY,COVER-SPRING-9084 1
013341A
MC19-
11 SHAFT-PAN-9084 1
003052A
12 | FC28-002488A PAD_THERMAL_17*17*2 3
13 | FC28-003406A PAD_THERMAL_45*22*2_7.0 2
14 | FC15-009821A COVER_IR_RIGHT_PNM-C32083RVQ 4
15 | FC15-009822A COVER_IR_LEFT_PNM-C32083RVQ 4
16-1 | FC15-008358A COVER-FRONT-9083 CH1 1
16-2 | FC15-008358B COVER-FRONT-9083 CH2 1
16-3 | FC15-008358C COVER-FRONT-9083 CH3 1
16-4 | FC15-008358D COVER-FRONT-9083 CH4 1
AMO6-
17 ASSY,PCB-PNM-C34404RQPZ HEATER 4
010923A

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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Attachment 2 — Parts List

18 AMO7- ASSY-LENS MODULE-SUB_CH1_PNM-C32083RVQ 4
016518A

19 AMOC- ASSY,PCB-PNM-C32083RVQ_SENSOR 4
010873A

20 | FC15-008360A COVER-ROTATE-9083RVQ 4

21 | Z6031007302A WAVE WASHER M12(H3) 4

22 | FC15-008359A COVER-REAR-9083RVQ;MOLD 4

23 | FC15-009357A COVER GEAR 32083RVQ 4

24 | FC18-005721A O RING 11.7 4

25 | FC18-000470A PIN-ABF SENSOR GUIDE;SUS304BD,GUIDE PIN 4

26 MctT- GEAR,SPUR-COM-6085:MOLD 4
004647A

27 | FC15-009355A COVER-HOLDER-PAN-9083;MOLD

28 | FC15-008361A COVER-BASE-9083RVQ;MOLD

29 AMOC- ASSY,PCB-PNM-C32083RVQ_IR 4
010879A

30 | FC28-003613A PAD THERMAL 32083RVQ 4

31 | EP02-005228A |  HARNESS-PNM_C32083RVQ;MCX,RED,40P-40P,18 4

32 | EP02-005212A |  HARNESS-PNM-C32083RVQ;IR RED,2-2P,200MM, 4

33 | FC18-005721A O RING 11.7 1

34 | EP07-000073A FAN,ELECTRIC-BM4515-04W-B50-L02 1

35 | FC30-007651A PLATE-HEAT SINK 4

S1 | FC18-005093A SCREW-MACHINE:BH, +,M4,L16,WHT,FP 2

S2 | 79642306007 SCREW_MACHINE_MS3, L6 12

S3 | Z6003012201A SCREW-TAPTITE:CH, +,M2,L5,WHT,B-TYPE 48

S4 | FC18-004952A SCREW,TAPTITE-M3:SPECIAL,0.5,8N,3 4

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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Attachment 2 — Parts List

PNM-C16083RVQ
NO = =3 =g
AMO7-
1 ASSY-CASE-TOP PNM32083RVQ_HANWHA 1
015435B
AMO7-
2 ASSY,CASE BOTTOM-32083RVQ 1
015437A
EP02-005207A CABLE-PNM-C32083RVQ;MDI,15P,15P,80MM,0.4 1
4 | EP02-005210A CABLE-PNM-C32083RVQ;FFC,30-30P,55MM 1
AMO6-
5 ASSY,PCB-PNM-C32083RVQ_MAIN_8GNAND 1
0108668
AMO6-
6 ASSY,PCB-PNM-C32083RVQ_NETWORK 1
010868A
AMO6-
7 ASSY,PCB-PNM-C32083RVQ_USB_SD 1
010871A
8 | FC39-006587A FRAME-BODY 32083RVQ 1
MC11-
9 GEAR PAN 32083RVQ 1
006501A
AMO7-
10 ASSY,COVER-SPRING-9084 1
013341A
MC19-
11 SHAFT-PAN-9084 1
003052A
12 | FC28-002488A PAD_THERMAL_17*17*2 3
13 | FC28-003406A PAD_THERMAL_45*22*2_7.0 2
14 | FC15-009821A COVER_IR_RIGHT_PNM-C32083RVQ 4
15 | FC15-009822A COVER_IR_LEFT_PNM-C32083RVQ 4
16-1 | FC15-008358A COVER-FRONT-9083 CH1 1
16-2 | FC15-008358B COVER-FRONT-9083 CH2 1
16-3 | FC15-008358C COVER-FRONT-9083 CH3 1
16-4 | FC15-008358D COVER-FRONT-9083 CH4 1
AMO6-
17 ASSY,PCB-PNM-C34404RQPZ HEATER 4
010923A
18 EP14-001214 LENS SET-YTOW1X55FB.ICR-8MP-VOO;VF 4
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19 AMOC- ASSY,PCB-PNM-C16083RVQ_SENSOR 4
010875A
20 | FC15-008360A COVER-ROTATE-9083RVQ 4
21 | Z6031007302A WAVE WASHER M12(H3) 4
22 | FC15-008359A COVER-REAR-9083RVQ;MOLD 4
23 | FC15-009357A COVER GEAR 32083RVQ 4
24 | FC18-005721A O RING 11.7 4
25 | FC18-000470A PIN-ABF SENSOR GUIDE;SUS304BD,GUIDE PIN 4
26 M- GEAR,SPUR-COM-6085:MOLD 4
004647A
27 | FC15-009355A COVER-HOLDER-PAN-9083;MOLD
28 | FC15-008361A COVER-BASE-9083RVQ;MOLD
29 AMOG- ASSY,PCB-PNM-C32083RVQ_IR 4
010879A
30 | FC28-003613A PAD THERMAL 32083RVQ 4
31 | EP02-005228A |  HARNESS-PNM_C32083RVQ:MCX,RED,40P-40P, 18 4
32 | EP02-005212A |  HARNESS-PNM-C32083RVQ;IR RED,2-2P,200MM, 4
33 | FC18-005721A O RING 11.7 1
34 | EP07-000073A FAN,ELECTRIC-BM4515-04W-B50-L02 1
35 | FC30-007651A PLATE-HEAT SINK 4
S1 | FC18-005093A SCREW-MACHINE:BH, +,M4,L16,WHT,FP 2
S2 | 79642306007 SCREW_MACHINE_MS3, L6 12
S3 | Z6003012201A SCREW-TAPTITE:CH, +,M2,L5,WHT,B-TYPE 48
S4 | FC18-004952A SCREW,TAPTITE-M3:SPECIAL,0.5,8N,3 4
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Component - Plastics
Fila Mumbar: EZ0TTEO

E Test Melhad
Hol-wire Igrfticn (HWT) UL 748
0.80 mm PLC 3
063 mm PLC 3
070 mm PLC 3
0.8 men PLC 3
1.0 men PLC 3
1.5 mem FLC 2
2.0 men PLC 2
2.3 mm PLC 2
2.5 e PLC 2
3.0 mm PLC 1
High Amp Arc Bgaition (HAL LIL 746
DUBD mm PLC 1
063 mm FLC1
0.70 mm PLC A
OB iren FLC 1
1.0 men PLC 1
1.5mm FLC
2.0 i PLC 1
2.3 mm PLC O
2.5 men PLC O
3.0 men PLC O
Cﬁmparaﬁwe Tracking Index (CT1) PLC 3 LEL 748
Dishectric Sirength 25 kimm et
Inclired-Plane Tracking 1.5kW ASTM D303
Vilume Resitiily 1.0E#17 ahems e ek
Tl Methad
UL 7a8
0U60 mm El.O"C
0L63 mim 135°C
0.70 mm 125°C
0LB iren 125°C
1.0 mem 125°C
1.5 men 135 °C
2.0 mem 125°C
2.3 men 125°C
2.5 mem 125°C
3.0 men 125°C
BTl Imp LIL 7dB
L0 mm BlOTC
0.63 mm 105"C
0.70 mm 105°C
0.8 iren 105C
1.0 men 105°C
1.5 men 110=C
20 mem Ho~c
2.3 mm 110°C
2.5 men 0=
3.0 mem 115°C
Paga 2 of 3 Form Mumber: EX0TTEOD-Z22378
UL and thes UL logo am iradamarks of UL LLC Cogsyrigh & 2020 All Righls Resarad. | warsou oam Reporl Oalo: 2302-08-15

Last Revisod: 2018-06-26

AMSEIUL 54 smiall-scale test dma does nol perain to buildng maonals, irnshings and related coments. ANSUUL 34 smal-
soald test data s intanded saledy for delemuining the Tlemmabiity of plastic matoralks used in the componants and pars o and

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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Component - Plastics @
File Mumber: EZ0TTED

Themmal Te=i Methad
RTI 5ir UL Ta&
0LB0 mm Bl.0"C
063 mm 115°C
0.70 i 115°C
0.8 men 15
1.0 mem 16°C
1.5 mem 120°C
2.0 mem 120°C
2.3 mm 120°C
2.5 mm 120°C
3.0 men 125%C
Tesst Method
Dimensional Stabikty 0.0% i
Cutdoor Suitabiity il UL 746C
Paga 3 of 3 Form Mumbser: EZ0TTRI-222378
uL n:'-drhcl_l_ logo am Ir.:derllarllssofl.lL LLE Copyright & 2020 2| Righls Resared. | wiwel. com Ropor Date: 2002-08-15

Last Revisod: 2018-06-26
APMSIUL 54 small-scale tas) daa o nol perain o bulkdng makerals, emshings and nilated contents. ANSIUL 84 smal-
scaia last data s intended sclely tor dalemining the Temmabdity of plastic malonials used in fw componants and pars of end-
wroduct davices and applances, share the acceptabiity of the combinaton is delemined by UL
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Component - Plastics

Fila Mumber: E11

LOTTE CHEMICAL CORPORATION o

56 GOSAN-RO c “s
UnAAMG-51, GYEOMGGIHDO 168073 Republic of Korea

INFIND: HN-1068(+}(f1)

Palycarbonate {PC). pelists

(+} - May be replaced by one, two, or three numbers and/or letter(s)
(F1) - Suitable for cutdoor use with respect 1o exposure 1o Ultraviclet Light, Water Exposure and lmmersion in accordance with UL

TaeC.
Flammabikity alus Tes1 Methad
Flams Ralirgy LiL 94
1.5 mm, ALL Vel IEC BOEAS-11-10, -20
30 e, ALL ]
Glaw Wire Flammabilty Index IEC BOEA5-2-12
1.5 mm 960°C
3.0 mm 9B0°C
Glaw ilire anili.m Tamperalure |EC 80685213
1.5 mm BI5°C
3.0 mm B25°C
Tesl Medbad
Hol-wire bgriion (HA) (1.5 mm) PLC 3 UL 748
High Amp Art kgrilien (AL (1.5 mm) PLC 3 UL 748
Comparative Tracking Index (C11] PLC 3 UL 748
Dieeciric Strenglh 32 Kvimm T
Walufhe Resithily 1.DE+17 ahvna em Eg‘:')g;:?
Tesl Methad
RTI Ele UL 748
1.5 men 130°C
3.0 mm 130°C
BTl Imp UL 748
1.5 mm 130°C
3.0 mm 130°C
RTI St UL 748
1.5 mm 130°C
3.0 fren 130°C
Bail Prassure Test (130°C, 3.00 mm) Pass IEC B0E95-10-2

Texl Methad

Cubdoor Suitabdily n UL T48C

Faga 1 of 1 Far Mumber: E115T9T-103527092

UIL ared] Bl UL I & radamarks of UL LLC Copeyright & 2020 All Righls Resardad. | waal com Renod Dale: 1938.08.24
Last Revisad: 2019.08.27

BMEINL 94 small-scale test data does not partain o buking materals, fenshings and miated coments. AMSPUL 34 smal-

seafn bost data is infanded solely tor delemining the fammabiity of plastic mamnaks used in the componants and pans of end-

product deviors and applances, where the acceptabiiy of the combination is delomined by UL
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BiF -8

ULEES: E4

Covesiro Deutschland AG [PC Resins] B
Chempark, Gebasude B207, Leverkusen 51368 DE n “5
Makrolon: 2405 + (2)
Polycarbonate (PC). pelists

(z) - Material designation and color code may be folbvwed by up to three letters andfor three numbere (does not include grades

which are separatety recognized with above material designation and suffiog
+ - Material designations may be followad by a six digit numercal code denoting color.

2.7 mrem, ALL HE UL 94
3.0 mm, ALL HE UL 94
B0 mrem, ALL HE UL 94
LHENATALE A rélﬁg;uags-ﬁ-w. .20
0.73 mm, ALL -2 }élhg;nsgm 1-10, -20
1.5 3 2.6 mem, ALL W2 i o
3.0 frem, ALL HEAD IEC BOEDE-11-10, -20
£.0 frem, ALL HEAD IEC B0EDE-11-10, -20
27 mm, ALL HETS IEC BO0ED5-11-10, -20
AAE 5] 8 (HWI) UL 746
038 mm FLC 4
0.75 mm PLC 3
15 B 2.6 mm PLC 2
2.7 mm PLC 2
30 mrem PLC 2
B0 fren PLC O
| W SRR AL UL748
0.38 rmim PLC D
0.75 mm PLC O
1.5 8 2.6 mm PLC D
27 mm FLC O
3.0 mren PLC D
£.0 mm PLC O
| i o L A T T PLC 2 DL 748
T 35 kMirnm i
| REERIEARE HUTR) FLC O UL 74E
e e 1.0E+15 ahrns-cm el
| HEaE PLCE ASTM D495
Piasga 112 Form Mumiber: E41613-10044 1688
UL and g UL logo e iradamarks of UL LLC Cogyright & 2018 All Righls Resardad. | was.ulcom Fapor Data: 221965

Last Revisod: 2015.09.29
AMSIUL 84 M RARESRREE, EARNCEREFRE. ANSUUL 3 AN EREAA TFRESSSERAENH
SHNESFARGNEnREe NPl TRESE UL B,
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HF- B8

UL {43 8- E41613

AR
RTI Elec UL 748
0.38 mim 125°C
0.75 mim 1350
1.5 Bl 2.6 mm 125°C
2.7 mm 125°C
3.0 men 125°C
6.0 mn 125°C
Rl Imp UL 748
[.38 mm 116G
075 mim 115°C
1.5 B 2.6 mm 118"C
2.7 mn 15=C
3.0 men 115°C
B0 mmem 115°C
RTI UL746
038 mm 125°C
0.75 rim 125°C
1.5 Bl 2.6 mm 1267C
2.7 mn 135"C
3.0 mm 125°C
B0 e 135°C
HEG R
Dimensional Stabikty 0.0% g;ﬂ}gguu

Notice of Disclalmer

By accessing this ¥ ellow Card dista information sheed and the database from which this informalion was generated (lhe “Yellow Card™), the user
acknowledpes and accepls the ferms and conditions upon which this Yellow Card is made avaiable. This Yellow Card, the database from which it was
genarabed, and all ralated mabarals, supporl, and services, are made availshle by UL for use only by parmission and "a is”, wilhaut any represantation
or warrasily af any kind, express or implied, including bul not Emiled to anry emplied warranties of merchaniabildy, f#ness for a parbcular purpose or that
thet praducts idenlified in this Yellow Card will salisfy the users reguirements. UL cannot and does not warranl tat the data contained in this Yellow
Card is currant, accurale, or complete. The usar must independently confirm the conformance of any product 1o ihe appcable standards or
reguiramerts wilh the manufecturer of thal produck Permission to access this Yellow Card may be wilhdraan @t any time by UL in ils sole discralion.
The identification of products and companies on this Yellow Card does nol in any way imply endorsement of those products or companies by UL, UL
does nof assume and expressly dsclaims, Eability fo any pareon for any loss or damage {induding lost profils, lost savings, or any indirect, special,
ncidantal, carmaguential or punitive demagas whather or nod UL has baen advissd of the passibilily af such damagas) arising out of, or in connection
with, the use af this Yellow Card regardlass of the cause or causes of such lass or damage.

FPaga il Forem Mumber: E41513- 10044 1688
UL zind the UL logo s iradamarks of UL LLC Copyrighl & 2018 All Righls Resardad. | was.uloom Raeporl Date: B22/1965

Last Revised: 2015-08.21
AMSIUL 54 PR HARESREEE, RANNEEEFHZ. ANSIUL 38 RN VUBEOATFRELESEHeENE
SHHEsRARgAEREnE NPHSnTREEn UL W,
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lupilon® S$-2000

Polycarbonate
Mitsubishi Engineering-Plas

Tachnical Dala

PROSPECTOR"

Producl Descripfion

Tupilen® 5-2000 15 a Folycarbarate (PC] malenal. I is avalable Tn Asia Facilic, Eurepe, or Harlh Amernca Tor ingection maldng. Primany alnbule

of lupilonf 5-3000: Medum Viscosity.

Typical apphcalion af lupiler® S-2000: Aubamolhes

Gareral
Matesial Slalis « Commarcial: Active
Literature " = Technicsl Datasheel {English)

LIL Yelboww Card =

Saarch far UL Yellow Card

E41179-231964
Milzubishi Engineering-Plastics Comp

s Jupdoni

Fusailabiity « fsia Pacil = Eurcpe = Morth America
Fealures = Medien Viscosily

Frems = Pallets

Processing Method = Injeciion Molding

Phiysical Mormiral Vakue Unit Tasl Malhod

Diensily 120 gfiem’ S0 1183
Melt Mass-Flow Rats (MFR) (300°C71.2 kgl 10310 mirs t50 1133
Peleelt Wslume-Flow Rale (MYR) (300°C1.2 kgh 500 e’ 10min B0 1133

Fldding Shrinkags
Acroes Fhew 3,20 mm

Flaw : 320 mm

0504 070 %
0508 070 %

Walst Absorplion | Saluration, 23°C} 024 % 5062
Meshanical Karniral Vakie Uri Taal Malhed
“Tenaile Modulls 2400 MPa 150 5272
Tensile Shress (Yiek) 61.0MPa S0 527-2
Tenaile Strain {Yield) B.6% S0 §27-2
Morninal Tensie Sirain af Bie s 110% ESCh 5ET=-2

Flexural Modalus 230 MPa S0 1TH
Fleaural Slress 53.0MPa ESC 178
Impact Mormiral Vakue Unit Tasl Malhod
Chaarpy Nobched Impact Sirenglh (23°C) 76 kJim® S0 170
Charpy Unnodchad Impact Strenglh (23°C) Mo Blrapk, S0 78
Thermal Morninal Vake Unit Tesl Malhod
Hesal Dealfeclicn Tem persture
Q.45 MPa, Unannealed 143 °C ES0 75-2/8
1.8 MPa. Unannesaled 128°C ES0 TE-20A
CLTE IS0 113692
Flaw 6.8E-Bemiemd™C
Transyarse 8.6E-Scr G
Elmtlrical Mominal Valoe Unit Tast Mslhod i
" Burhace Rasisiuil ELE+1Eohma IEC 50083
Volume Resislivity I 0E+#16 phms-cm FEC 6083

Eleclric Slrength
1.00 mm
3.00 mim
Redalive Parmitlivity
100 He
1 MHz

ZT1E_Ad Riphis Reamrvd

T |'wrs uigraspedsrcam

EC 602431
11 Kvimm
16 kvimm

EEC 50280

ain
i

B a prochucer o 1 rraserial UL Prospseacr maken aubstanis
o reapzrabiity kor i el v e skongty srcounsge s
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lupilon® S-2000

Polycarbonate

PROSPECTOR®

Mitsubishi Engineering-Plasties Carp wweUlBrspclor.com
Elsclrical Momiral Vale Unit Teest Mathod
Dissipation Factar EC 60250
108 Hz 8.0E-4
1 MH:z 9.0E-3

Cornpisalive Tracking Index {TTI) PLC 2 UL 746
Addianal Infarmatan

S 20000y W2

S-2000R: Moid Rejease

S-2000HR): L Sz

S-2001R): FDA complianl
Injectian Mormiral Vake Unit

Dirying Temgperaluns 120°C

Dirying Tirme .0 to &.0 b

Rear Terperalure
Flidichia Tem perature
Fronl Tampsaraiure
Mokrke Tamparature
Muld Temrpemalure
Imjectian Pressus

Sorew Speed

Motes

26010 280°C
2701o 290°C
270 0o 300°C
2701 30°C
701 100" C
50.0 1z 150 KPa
50 1o 100 e

T These links provide yol wilh @ccess 1o supplisr lileraluie. We work bard 1o Kesp em up o dabs) howess? you mmiay firnd e mast current

IHeraliss fram the supplier

s UL -verified '-m1||f|£|i|.:r- and =
alic msteriale in Proapecior, howsyer (his Tt

: ¥
asspciElion betmean (hese Yellow Cards and Fie plaslic malesal lound in Prospecioe. Far & comglede Bling of Yellow Cards, vigit Uhe UL Yeliow

Cosd Saarch

;: These are not lo ke camgslrued as spacilicalions.

= Typical pre
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lupilon® S-2000
Polycarbonate
Mitsublshi Englneering-Plastics Corp

PROSPECTOR®

WAL LD S e 2o

| Where to Buy

-Supulirf
Mit'?l'uhi:hl Engineering-Plastics Conp
Apan
Telephone: #E1-463-21-5610
Wab: Bipsaw.m-ep.cojp

Distribulor

Amco Polymors
Telephone. B00-262-6655
Wb BHp v simo
Avaitabilily: Morth &

Chasp Plastic Services, nc.
ar Plaslics Services iga -||.l"| A
Inllpdwinin chasepasiics camcan
Telephone: 800-233-4273
Wb Btipoitasasy.chiases
Availability: North Arneari

1SS com

EnCom, Inc
Telephone: BEG-481-T700D
Web: Wilp i encompa lymer s oam/
Avaifabilily: Morlh America

M. Holland Canada Enlnpany
Telephone: 205-865-1168
Web: Hlptasavimballarid o
Avaitabilily: Cansda

M. Holland l.'.‘nmpa.nx
Telephone. 855-497-1403
Wsh: Flpcfhwaww. mballand
Avaitabilily. Mexico, Unile

Plastribution
Telephone: +d4-045-534 5-4580
Wab: bilpc e plastribution co okl

Avatabiily: United Hirgdoer

The Materials Group
Telephone: 616-563-6046
Wb ip it TR
Availabilily: Morlh America

r ﬁﬁﬁlhmpla TEZm

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF
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COVESTRO DEUTSCHLAND AG [PC RESING] “
Champark
Gebasuda B207 n tﬁ

Leverkusen, 51368 Germany

Makrolon: 2407 + (z)(f1)
Polycarbonate (PC). pelsts
(f1) - Suitable for culdoor use with respect 1o exposure to Ultraviolet Light, Water Exposure and Immersion in accordance with UL
TaGC.
(Z) - Matenal dessgnation and color code may be followed by up 1o three lettars andior thres numbers (does not inclede grades
which are separately recognized with above materal dessgnation and suffix)
+ - Material designations may be followed by & six digit nemencal code denoting color.

Flammabikty Tesl Methad
Flams Ralirg
2.7 mm, ALL HB UL 24
3.0 men, ALL HE UL 34
B0 mm, ALL HE UL a4
075 mm, ALL W2 :JEIE:Q;.DE‘EIS-H-UJ. 20
1515 2.8 man, ALL w2 A g
3.0 ren, ALL HE4D IEC B0EA5-11-10, -20
B mem, ALL HE40 |EC B0EQE-11-10, -20
2.7 mem, ALL HETS IEC B0EA5-11-10, -20
Tesl Methad
Hol-wire kgmition (HWI) UL 7468
1.5 16 2.6 mm PLC 3
2.7 mm PLC 3
30 i PLC 2
E.0 men FLC O
Higgh Amp Are kgniticn (HAL LIL 7464
1.5 10 2.6 mm FLC O
27 mm FLC O
3.0 mm FLC O
6.0 mm FLC O
Comparaltive Tracking Index (CT1) PLC 2 LIL 7488
Diebectric Strenglh 25 kMImm ASTM D148
High Wallage & Trackieg Fabs (HVTR) PLC O LIL 7484
Walurns Reessistivily 1.0E+18 ahena-em o
A Resistance PLCS ASTM D495
Tes! Medhad
Tl Eles UL T46B
0.75 mm 125°C
1.5 1o 26 fiver 125°C
2.7 mm 126°C
3.0 men 125°C
B0 mm 1256°C
Faga 1ol 2 Fonm Mumber: E41613-1 03555616
UL aned B UL logo e trademarks of UL LLC Copyrighi & 2021 All Righls Resarnad. | weel. com Faport Data: 8.'22.'15E5-

Lasl Ravisad 17302018 3:10:01 PM

ARSIUL 59 small-scake st dola does nol portain b buikdng matenials, frnshings and mlated conents. AMEUUL 84 small-
scale st data is intended solely tor delermining the lammabity of plastic mataniaks used in Tho componams and pars of and-
product devices and appiances, where the accaplabiity of the combination is dolemined by UL
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Attachment 2 — Parts List

Component - Plastics
File Number: E41613

Tharmal

RTl Imp
075 mm
1.5 1o 2.6 mm
2.7 mm
3.0 mm
B

RTI Sir
0.75 mm
1.5 1o 2.6 mm
2T mm
3.0 mm

Bl rrrm
i

=
Dimensional Stabibky
Dutdoor Suitabiiby

Tes1 Methad
LIL 7466
ns*c
115°C
1s-c
ns'c
H5°c
UL 7466
135°C
125°C
135°C
125°C
125°C
Te=1 Medhad
ASTM D042
Ll IS0 2796
M UL 7460

Faga 2of 2
UL and the UL logo ame irademarks of UL LLC Copyright & 2021 All Righls Resarded. | wasod.oom

Foommn Mumber: E41613 103555616

Fiapor! Datn: &22/1965
Lasl Rovisad: 1302018 3:10:01 PM

AMSIUL 54 small-scale s data o not pertain bo buldng materials, farnishings and relased contants. ANEIUL 34 smal-

soala losi data is inlended solely for dal
product davices and applances, where the acceplabiity of the combinaton is delemined by UL

TRF No. CTK-D151-06 (rev.0) NEMA 250-2014 TRF

g tha flammabiity of plastic mataniak used in the componants and pans of end-




K CTK Co., Ltd. Report No:
5 Dongbu-ro 221beon-gil, Cheoin-gu, Yongin-si, -
Gyeonggi-do, Republic of Korea CTK-2023-01676

Tel: +82-31-339-9970 Page (30) / (34) pages

CTK Co., Ltd. Fax: +82-31-624-9501

Attachment 2 — Parts List

File Numbear: E41

MITSUBISHI ENGINEERING-PLASTICS CORP &
ENVIRONMEMNT & QUALITY ASSURAMCE DEFT n “$
SHIODOME SUMITOMO-BLDG 25TH FL

1-0-2 HIGASHI-SHINBASHI

MINATO-KU, TORYD 105-0021 Japan

S-2000W+(f1), S-2001\+(f1), S-2003V+({f1)
Palycarbonate {FC). pelists, unreinforced

(1) - Suitable for cutdoor use with respect to expasure 1o Ultrawsolet Light, Water Exposure and Immerséon in sccordance with UL
TG,

+ - Buffix optional, exceptons: The following cannot be used as optional suffixes: "NF” for grade MXGS050, "N for grade NXGED30,
“N" for grade MB2112+, *51" for grade F20-54, "W for grades 5-2000+(f1), 5-2001+(f1), 5-2003+(f1), the last letter *L" for grade
CFH2520+, *W" for ELV2010 included in Grade ELV20(a5)+.

Flammabikity Tes1 Method
Flame Raling UL 94
0.38 mm, ALL Wz IEC B0OEA5-11-10, -20
1.5 e, ALL W2
3.0 mm, ALL W2
Elecrical Text Medbad
Hot-wire bgriiicn [HWI) LIL T4BA
1.5 mm FLC 3
3.0 PLC 3
High Amp Arc Ignilion {(HAL LIL 7464
1.5 e PLC O
3.0 mm FLC O
Comparalive Tracking Indsx (CTI) PLC 2 UL 7dE8
Diglaclric Slrenglh 20kvVIimm ASTM D148
Higgh Wallage Are Tracking Fals (HUTRE) FLC O UL 74648
Vialurna Resistivity 1.0E+T abens em AT
A Resstance PLC S ASTM D495
Theanmal Tesl Methad
RTI Elex UL 7468
0.38 mm Bl.OC
1.5 mm 125°C
3.0 135°C
BTl Img UL 7468
038 mm Bl.O°C
1.5 mm #15°C
3.00men 115°C
RTI 3ir UL 7468
0.38 mm Bl.0°C
1.5 mm 126°C
3.0 mm 125°C
A Tesd Medhad
Dimensional Stakity 0.0% ’I’SDT 'é"rgg“‘*z
Cubdoor Suitabdity n UL 748C
Faga 1al 1 Fosm: Humbar E41178-231870
UL and thes UL logo am irademarks of UL LLC Copyright & 2021 All Righls Resarsad. | wais . oom Fepor! Date: 10011992

Lasi Rowised: BTIZ021 1:56:30 &AM
AMNSIUL 5 small-scale lesl dita does nol partain o buikling materials, furnshings and ralabed coments. ANSUUL 34 smal-
soal lest data Is intended salely for dalermining tho llammabiity of plastic matenalk used in the components and pans of end-
poduct devices and applances, whans tha accaplablity of tha combination is dal d b LIL
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Attachment 3 — Photographs
Test Unit
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Attachment 3 — Photographs

Hose down test
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Attachment 3 — Photographs
Test Result
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