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SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

StandardsMark Licence

Manufactured to:
AS/NZS 1571:1995 - Copper - Seamless tubes for airconditioning and refrigeration

“the StandardsMark Licensee” the right to use the STANDARDSMARK as shown below only

in respect of the goods described and detailed in the Schedule which are produced by the Licensee or on

behalf of the Licensee* and which comply with the appropriate Standard referred to above as from time to

time amended. The Licence is granted subject to the rules governing the use of the STANDARDSMARK and the
Terms and Conditions for certification and licence. The Licensee covenants to comply with all the Rules

and Terms and Conditions.

Certificate No:SMK02090

Issued: 19 June 2018 Originally Certified: 16 November 1998
Expires: 15 November 2023 Current Certification: 14 June 2018

Kevin Goodwin
General Manager Technical Services
SAl Global Assurance

Australian
Standard

* For details of manufacture, refer to the licensee

The STANDARDSMARK is a registered certfication trademark of SAI Global Pty Limited (A.C.N. 050 % SA| GLOBAL

644 642) and is issued under licence by SAI Global Certification Services Pty Limited (ACN 108 716

669) (“SAI Global”) 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001. This PREORMARERIRE: HREDVE
certificate remains the property of SAl Global and must be returned to SAl Global upon its request.

Refer to www.saiglobal.com, for the list of product models.
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SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

Watermark Certificate of Conformity - Level 1

Evaluated to:
AS 1432-2004 - Copper tubes for plumbing, gasfitting and drainage applications

“the WaterMark Licensee” the right to use or arrange the use of the WATERMARK as shown below only in respect of the
goods described and detailed on the product schedule identified on www.saiglobal.com which are produced by the WaterMark
Licensee or on behalf of the WaterMark Licensee* and which comply with the appropriate Standard referred to above as from
time to time amended. The Licence is granted subject to the rules governing the use of the WATERMARK and the Terms and
Conditions for certification. The WaterMark Licensee covenants to comply with all the Rules and Terms and Conditions

Certificate No:\WMKA02089

Issued: 12 February 2018 Originally Certified: 3 February 2012
Expires: 2 February 2022 Current Certification: 12 February 2018

It

Nicole Grantham
General Manager SAIl Global Certification Services

™

WaterMark ‘

'WWW.JAS-ANZ ORG/REGISTER

* For details of manufacture, refer to the licensee

The WATERMARK is a registered certification trademark of Australian Building Codes Board ABN 74
599 608 295 and is issued under licence by SAl Global Certification Services Pty Limited (ACN 108 % SAI GLOBAL
716 669) (“SAIl Global”) 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001.

This certificate remains the property of SAI Global and must be returned to SAI Global upon its request. ol il
Refer to www.saiglobal.com for the list of product models.
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SAl Global hereby grants:

Nungwon Metal Ind. Co,. Ltd. (NWM)

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

StandardsMark Licence

Manufactured to:
BS EN 13348:2008 - Copper and copper alloys. Seamless, round copper tubes for medical gases
or vacuum

“the StandardsMark Licensee” the right to use the STANDARDSMARK as shown below only

in respect of the goods described and detailed in the Schedule which are produced by the Licensee or on

behalf of the Licensee* and which comply with the appropriate Standard referred to above as from time to

time amended. The Licence is granted subject to the rules governing the use of the STANDARDSMARK and the
Terms and Conditions for certification and licence. The Licensee covenants to comply with all the Rules

and Terms and Conditions.

Certificate No:SMK40402

Issued: 2 February 2018 Originally Certified: 19 February 2016
Expires: 18 February 2021 Current Certification: 2 February 2018

U

Nicole Grantham
General Manager SAIl Global Certification Services

JAS-ANZ

‘ ®
Australian i
Standard ~ www.As-ANZORG/REGISTER

* For details of manufacture, refer to the licensee

The STANDARDSMARK is a registered certification trademark of SAl Global Pty Limited (A.C.N. 050 g SAl GLOBAL

644 642) and is issued under licence by SAl Global Certification Services Pty Limited (ACN 108 716

669) (“SAl Global”) 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney NSW 2001. This INFORM - TNSPIRE: [MPROVE.
certificate remains the property of SAl Global and must be returned to SAl Global upon its request.

Refer to www.saiglobal.com, for the list of product models.
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Test Report no. rFesot101/LF-cTsavAA20-01664 Issued Date : 2020.01. 10 Page 1 of 6

NUNGWON METAL IND. CO., LTD. (NWM)
366 Geurugogae-ro, Eunhyeon-myeon
Yangju-si, Gyeonggi-do

Korea

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

SGS File No. : AYAA20-01664

Product Name : COPPER TUBE

Item No./Part No. : N/A

Received Date : 2020. 01. 06

Test Period :2020.01.06 to 2020.01.10

Test Results : For further details, please refer to following page(s)

SGS Korea Co., Ltd.

oM -

Tommy Oh / Chemical Lab Mgr

This document_i

ed by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at as.com/en/Te d-Conditions.aspx
documents, subject to Terms and Conditions for Electronic at q d i . Attention is drawn to the
tion and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time
jn the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
under  the This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results

322, The O valley, 76, LS-ro, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 14117
SGS Korea Co.,Ltd. | t+82 (0)314608 000 f+82 (0)31 4608 059 hitp://www.sasgroup.kr

Member of the SGS Group (Société Générale de Surveillance)

ALz

i}

_ 15
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SGS

Test Report no. Fesot101/LF-cTsAYAA20-01684 Issued Date : 2020.01. 10 Page 2 of 6
Sample No. : AYAA20-01664.001
Sample Description : COPPER TUBE
Item No./Part No. : N/A
Materials : COPPER
Heavy Metals
Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321-5:2013 0.5 N.D.
(Determination of Cadmium by ICP-OES)
Lead (Pb) mg/kg With reference to IEC 62321-5:2013 5 N.D.
(Determination of Lead by ICP-OES)
Mercury (Hg) mg/kg With reference to IEC 62321-4:2013 2 N.D.
(Determination of Mercury by ICP-OES)
Hexavalent Chromium (Cr VI)* Hg/cm? With reference to IEC 62321-7-1:2015 0.1 N.D.
(Determination of CrVI by UV-Vis)
Flame Retardants—PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tetrabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Pentabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Hexabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Heptabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Octabromobipheny! mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Nonabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Decabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Monobromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Dibromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
Tribromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at as.com/en/Te d-Conditions.aspx:
and, for electronic format documents, subject to Terms and Conditions for Electronic at d. iti d . Attention is drawn to the

limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time
of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obli under  the i This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results
shown in this test report refer only to the sample(s).

CQP-7081-FO7 (01)

n-gu, Anyang-si, Gyeonggi-do, Korea 14117
08 000 f+82 (0)31 4608 059 http://www.sgsgroup.kr

SGS Korea Co.,Ltd

Member of th roup (Sociét

érale de Surveillance;
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SGS

Test Report no. Fesoto1iLF-cTsavaaz0-01664 Issued Date : 2020. 01. 10 Page 3 of 6
Sample No. : AYAA20-01664.001

Sample Description : COPPER TUBE

Item No./Part No. : N/A

Materials : COPPER

Flame Retardants—PBBs/PBDEs

Test Items Unit Test Method MDL Results

Tetrabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Pentabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Hexabromodiphenyl! ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Heptabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Octabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Nonabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS)

Decabromodiphenyl ether mg/kg With reference to IEC 62321-6:2015 5 N.D.

(Determination of PBBs and PBDEs by GC-MS)

Phthalates
Test Items Unit Test Method MDL Results
Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.
Di-butyl phthalate (DBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.
Benzyl butyl phthalate (BBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.
Di-isobutyl phthalate (DIBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.

NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 ug/cm2. The sample coating
is considered to contain CrVI.
b. The sample is negative for CrVI if CrVI is n.d. (concentration less than 0.10 ug/cm2). The coating is
considered a non-CrVI based coating.
c. The result between 0.10 ug/cm2 and 0.13 ug/cm2 is considered to be inconclusive - unavoidable coating
variations may influence the determination.
(8) The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
This test report is not related to Korea Laboratory Accreditation Scheme.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or ible at gs.com/en/Te d-Conditions.asp:

and, for electronic format documents, subject to Terms and Conditions for Electronic D ts at q d-conditi d . Attention is drawn to the
limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time
of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and ions under  the This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results
shown in this test report refer only to the sample(s).

CQP-7081-FO7 (01) -
SGS Korea Co.,Ltd. t+82 (0

nyang-si, Gyeonggi-do, Korea 14117
9 hitp:/www.sgsaroup kr

T
Member of the SGS Group (Société Générale de Surveillance)

Y./
Az
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FHLICEH ITS QIS A{(ASTM—BSS)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:05 PM DlRECT OWERED 8Y intertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Seamless Copper Metal Tube: 1/4", 3/8", 1/2", 5/8", 3/4", 1", 1-1/4", 1-1/2", 2", 2-1/2", 3", 3-1/2", 4", 5", 6", 8"
10" Nominal. Type K, L, M: Hard Temper (H), Soft Temper (O). Note: Type M excludes 1/4", 5/8" Nominal

EVALUATED TO THE FOLLOWING
ASTM B88-09 Standard Specification for Seamless Copper Water Tube

IDENTIFICATION
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value

Criteria ASTM B88 (1999)

Criteria ASTM B88 (2009)

CSI Code 22 10 00 Plumbing Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number 478-3902-2/01; 478-3024549-2/01
Spec ID 28023

Nungwon Metal Industrial Co., Ltd. | 28023 | Rev: Jan 15 2018 3:29PM | Uncontrolled Copy Page 2 of 2
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FHLICEH ITS QI=M(ASTM—-B280)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:16:49 PM DlHECT POWERED 1Y 1ntertek

COMPANY:
Nungwon Metal Ind. Co., Ltd (NWM)
Crane CopperTube

PRODUCT

Seamless Copper Water Tube for Air Conditioners & Refrigeration Field Services, Type ACR; Temper (H58), Soft
Temper (060): 3/8", 1/2", 5/8", 3/4", 7/8" 1-1/8", 1-3/8", 1-5/8", 2-1/8", 2-5/8", 3-1/8", 3-5/8", 4-1/8" (Straight); 1/8",
3/16", 1/4", 5/16", 3/8", 1/2", 5/8", 3/4", 7/8", 1-1/8" Nominal (Coil).

EVALUATED TO THE FOLLOWING

ASTM B280-08 Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field
Service

IDENTIFICATION

All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B280 (1999)
CSI Code 23 20 00 HVAC Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number G100822332; 478-3902/01; 478-3024549-2/01
Spec ID 28189

Nungwon Metal Industrial Co., Ltd.|28189 | Rev: Jan 11 2018 8:07AM | Uncontrolled Copy Page 2 of 2
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FHLICEH ITS QIS A(ASTM—-B306)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:16:59 PM DlFIECT OWERED 8Y intertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Copper Drainage Tube (DWV), 1-1/4", 1-1/2", 2", 3", 4", 5", 6", 8" Nominal Temper (H58)

EVALUATED TO THE FOLLOWING:
ASTM B306-09 Standard Specification for Copper Drainage Tube (DWV)

IDENTIFICATION:
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B306 (1999)
CSI Code 22 10 00 Plumbing Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section DWYV, DRAIN & SEWER

Report Number 478-3902-3/01; 478-3024549-3/01
Spec ID 28025

Nungwon Metal Industrial Co., Ltd. | 28025 | Rev: Dec 152017 3:54PM | Uncontrolled Copy Page 2 of 2
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FHLICH ITSCISA AFE(ASTM — B837)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:43 PM DlﬂECT POWERED BY intertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Seamless Copper Tube for Natural Gas and Liquefied Petroleum (LP) Gas Fuel Distribution Systems, Temper
H58 (Straight) in sizes 3/8", 1/2", 5/8", 3/4”, 7/8" 1-1/8", and Temper 060 (Coil) 3/8", 1/2", 5/8", 3/4”, 7/8".

EVALUATED TO THE FOLLOWING:
ASTM B837-01 (2009) Standard Specification for Seamless Copper Tube for Natural Gas and Liquified Petroleum
(LP) Gas Fuel Distribution Systems

IDENTIFICATION:
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B837 (2001)
CSI Code 23 20 00 HVAC Piping and Pumps

Intertek Services  Certification
Listed or Inspected LISTED
Listing Section PRESSURE
Report Number 100277427
Spec ID 28024

Nungwon Metal Industrial Co., Ltd. | 28024 | Rev: Jan 15 2018 3:39PM | Uncontrolled Copy Page 2 of 2
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Kitemark™ Certificate

This is to certify that: Nungwon Metal Ind. Co., Ltd. (NWM)
314-1 Doha-ri
Eunhyeon-myeon
Yangju-si
Geonggi-Do
482-860
Republic of Korea

Holds Certificate Number: KM 599670

In respect of:

BS EN 1057
Copper and copper alloys. Seamless, round copper tubes for water and gas in sanitary and heating
applications

This issues the right and licence to use the Kitemark in accordance with the Kitemark Terms and Conditions
governing the use of the Kitemark, as may be updated from time to time by BSI Assurance UK Ltd (the "Conditions").
All defined terms in this Certificate shall have the same meaning as in the Conditions.

The use of the Kitemark is authorized in respect of the Product(s) detailed on this Certificate provided at or from the
above address.

For and on behalf of BSI: Chris Lewis - Certification Director, Product Certification
First Issued: 2014-05-06 Effective Date: 2017-12-22
Latest Issue: 2017-12-22 Expiry Date: 2020-12-21
@ Page: 1 of 5
AS ; .
el ..making excellence a habit’

003

This certificate has been issued by and remains the property of BSI Assurance UK Ltd, Kitemark Court, Davy Avenue, Knowlhill, Milton Keynes MK5 8PP, United
Kingdom and should be returned immediately upon request.
To check its validity telephone +44 (0) 345 080 9000. An electronic certificate can be authenticated online.

BSI Assurance UK Limited, registered in England under number 7805321 at 389 Chiswick High Road, London W4 4AL, UK.
A member of BSI Group of Companies.

e
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O|= UPC 2I1=A(ASTM-BSS)

IAPMO RESEARCH AND TESTING, INC.

5001 East Philadelphia Street, Ontario, California 91761-2816 - USA « 909-472-4100 - 909-472-4244 - www.iapmaort.org

ISOAEC 17065
Pioduct Carification Bady
w2

| CERTIFICATE OF LISTING

IAPMO Research and Testing, Inc. is a product certification body which tests and inspects samples taken from the supplier's stock or from the market or a

combination of both to verify i to the requi of i codes and This activity is coupled with periodic surveillance of the

supplier's factory and warehouses as well as the assessment of the supplier's Quality Assurance System. This listing is subject to the conditions set forth in

® the characteristics below and is not to be as any i or by IAPMO and Testing, Inc. of the product
by ities Having icti

This certificate is not evidence of current listing. To verify listing status, visit the IAPMO R&T
Product Listing Directory at pld.iapmo.org

Effective Date: May 2019 Void After: May 2024
Product: Copper Water Tube File No. 5991
Issued To: NUNGWON METAL IND. CO. LTD. (NWM)

366, Geurugogae-ro
Eunhyeon-myeon

Yangju-si, GD KYONGGI-DO KS001
Korea

Identification: The name or trademark of the manufacturer and the mark indicative of
the type shall be permanently (incised) marked on each tube at
intervals not greater than 1-1/2 ft. Tube in straight lengths shall be
further identified throughout its length by means of a colored stripe,
symbol, or logo not less than 3/16 in. in height, including a legend
repeated at intervals not greater than 3 ft. The legend shall include
the type of the tube, name or trademark of the manufacturer, or both,
and the country of origin. The manufacturer has the option to include
other information. Colors used are: green for Type K, blue for Type L,
and red for Type M. Such color marking is not applicable to tube

furnished in annealed straight lengths or coils.

From C10200 and C12000, the UNS copper designation
shall be identified at intervals not greater than 3 ft with color coded
ink per 19.3.2.

Chairrman, Product Certification Cemittee CEQ, The IAPMO Group

This listing period is based upon the last date of the month indicated on the Effective Date and Void After Date shown above. Any change in material,
manufacturing process, marking or design without having first obtained the approval of the Product Certification Ci i or any evi of
non-compliance with applicable codes and standards or of inferior workmanship, may be deemed sufficient cause for revocation of this listing.
Production of or reference to this form for advertising purposes may be made only by specific written permission of IAPMO Research and Testing, Inc.
Any alteration of this certificate could be grounds for revocation of the listing. This document shall be reproduced in its entirety.
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CERTIFICATE OF COMPLIANCE

Certificate Number  20190613-SA44393
Report Reference  SA44393-20150630
Issue Date  2019-JUNE-13

Issuedto:  Nungwon Metal Ind. Co., Ltd. (NWM)

366,Geurugogae-ro, Eunhyeon-myeon
Yangju-si Gyeonggi-do KOREA

This certificate confirms that COMPONENT - TUBING, REFRIGERANT
representative samples of  See Addendum Page

Have been investigated by UL in accordance with the
component requirements in the Standard(s) indicated on
this Certificate. UL Recognized components are incomplete
in certain constructional features or restricted in
performance capabilities and are intended for installation in
complete equipment submitted for investigation to UL LLC.

Standard(s) for Safety:  UL207, Refrigerant-Containing Components and
Accessories, Nonelectrical.
CSA C22.2 No. 140.3-15, Refrigerant-Containing
Components for Use In Electrical Equipment.
Additional Information:  See the UL Online Certifications Directory at
https://ig.ulprospector.com for additional information.

This Certificate of Compliance does not provide authorization to apply the UL Recognized Component Mark. Only
the UL Follow-Up Services Procedure provides authorization to apply the UL Mark.

Only those products bearing the UL Recognized Component Mark should be considered as being UL Certified
and covered under UL's Follow-Up Services.

Look for the UL Recognized Component Mark on the product.

Bruce Mahrenholz, Director North American Certification Program

uLLLc

Any information and documentation involving UL Mark sorvices are provided on bahalf of UL LLC (UL) or any authorized licansaa of UL, For questions, please
at htp:ryl,

contact a local UL Customer Sarvice

Page 1 0of 2
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ZERTIFIKAT & CERTIFICATE ¢

Industrie Service

CERTIFICATE

The Notified Body - 0036 -
of TUV SUD Industrie Service GmbH

certifies that

Nungwon Metal IND. Co., Ltd.
314-1, Doha-ri, Eunhyum-myeon, Yangju-city
Gyeonggi-Do, Korea

has implemented, operates and maintains a

Quality Assurance System in accordance with the
Pressure Equipment Directive 2014/68/EU, Annex |, Section 4.3,
AD 2000-Merkblatt W 0 as well as EN 764-5, Para. 4.2

as a material manufacturer for the scope of

seamless copper tubes.

The scope of the approval is described in the annex to this certificate.
Further details are mentioned in report no.: 74954655.

The manufacturer is therefore authorized to issue certificates of specific product control within the
scope of the assessed quality system and in accordance with the Pressure Equipment Directive
2014/68/EU Possible additional requirements - specific to applied technical specifications to meet

PED Annex | - are not affected.

This certificate is valid through August 2022.

Certificate No.: DGR-0036-QS-W 892/2019/MUC-001
Munich, September 231, 2019

Notified Body, No. 0036

V2%

(M. Strobel)

Certification Body
Material and Welding Technology
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MHEMBE:  T2019-15111
ALY SUITHBURF)
o & 2} : ojzel olay ; 031-860-0763
EN H7|= YA 230 12042 366
1LAZY: QIERA St
- FHUGEA T Ltype, M-type, C1220T-OL
2. 84Me B EEAALE
3 49z 2020.01.02
4 AI@Y2t:  2020.01.03-2020.01.03
5 AlEE . KS D 5301(2019. 12. 10 29l)
6. AHdZ1t: 22| &=z
2 2

A2 shgE Szt o3¢ i
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i 2020 01 07¢
o] Jum] |11|I'I II-II'-A'U-IO:| ]
| - =i-| L-] | - auTd
www.ktc.re kr 17960 Z7|= HEKA| &S HEHSIZ156HZ 82
TEL : 031-681-0541, FAX :031-624-5837
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AN TN
=0 ™M
o A -||.
AI o =2 4+
MM BE 1 T2019-15111
1. AlgZnt
Al 2 N NEMES ch 2 A" Z
B2 E 9.49 ~ 955 mm 9.52 ~ 9.53
L-type -
7 0.66 ~ 0.86 mm 0.75 ~ 0.77
8A) B
oIZUT 315 0|4 N/mm? 435
B2 2| & 12.67 ~ 12.73 mm 12.68 ~ 12.73
L-type -
0.76 ~ 1.02 mm 0.83 ~ 0.96
(10 A) i
QIAUE 315 O|4 N/mm? 431
HPZEZ|E 15.85 ~ 15.91 mm 15.87 ~ 15.91
L-type -
0.87 ~ 1.17 mm 1.01 ~ 1.04
(15 A) =
QXL 315 0|4t N/mm? 410
B2 & 19.02 ~ 19.08 mm 19.01 ~ 19.09
L-type -
Y 092 ~ 1.22 mm 1.06 ~ 1.11
(HFZZIZ 19.05 mm) =
YUE 315 0|4 N/mm? 401
B2 2| & 22.19 ~ 22.25 mm 2220 ~ 22.26
L-type =
H 0.99 ~ 1.29 mm 111 ~1.18
(20 A) =
olzE 315 o4t N/mm? 395
B2 2| E 28.54 ~ 28.62 mm 28.55 ~ 28.59
L-type -
Y 1.12 ~ 1.42 mm 1.27 ~ 1.30
(25 A) =
ol1ZE 315 0|4 N/mm? 401
B2 2| & 34.88 ~ 34.96 mm 34.90 ~ 34.91
L-type -
H 1.25 ~ 1.55 mm 1.29 ~ 1.49
(32 A) =
oXZAE 315 0|4 N/mm? 398
;AL P708-06 (Rev.2) Page: 20f8
/!
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AFEEAM

3 A 1}
AI o =2 1+
MM HE 1 T2019-15111
Al B AEEs NS ct 2 A" Z 3t
b2 212 4123 ~ 41.33 mm 4125 ~ 41.34
L-type =
R 1.34 ~ 1.70 mm 1.50 ~ 1.53
(40 A) A
T 315 0|4t N/mm? 363
b2 212 53.93 ~ 54.03 mm 53.94 ~ 53.96
L-type
P = 1.56 ~ 2.00 mm 1.71 ~ 1.85
(50 A)
oldzE 315 0|4t N/mm? 389
b2 2|15 66.63 ~ 66.73 mm 66.64 ~ 66.70
L-type =
Y 1.78 ~ 2.28 mm 1.96 ~ 2.07
(65 A) A
oldzE 315 0|4t N/mm? 417
b2 2|12 79.33 ~ 79.43 mm 79.39 ~ 79.43
L-type -
7 2.04 ~ 254 mm 219 ~ 2.34
(80 A) -
A= 315 0|4t N/mm? 382
b2 2|15 104.73 ~ 104.83 mm 104.78 ~ 104.83
L-type =
R 2.49 ~ 3.09 mm 2.70 ~ 2.86
(100 A) =
dzE 275 0|4t N/mm? 396
b2 2|12 130.10 ~ 130.26 mm 130.17 ~ 130.21
L-type -
7 2.83 ~ 3.53 mm 3.11 ~ 3.27
(125 A) -
ldzE 275 0|4t N/mm? 392
b2 2|15 155.50 ~ 155.66 mm 155.55 ~ 155.65
L-type =
b 3.21 ~ 391 mm 3.48 ~ 3.55
(150 A) =
ldzE 275 0|4t N/mm? 406
MALP708-06 (Rev.2) Page:  30of8




www.nwmmetal.com

2 1
AI o =2 4+
MM HE : T2019-15111
NI AEE= AlE7|2 o2 Al S A ot
B2 2 206.23 ~ 20653 | mm 206.37 ~ 206.45
Htype < 7 463 ~ 553 mm 4.95 ~ 515
(200 A)
oIzE 255 ofAt N/mm? 337
B2 2 256.98 ~ 257.38 | mm 257.17 ~ 257.25
Htpe < 7 572 ~ 6.98 mm 6.15 ~ 6.55
(250 A)
AT 255 of4t N/mm? 321
B2 2 12,67 ~ 12.73 mm 12,67 ~ 12.73
M-type <= 7 0.54 ~ 0.74 mm 0.61 ~ 0.65
(10 A)
oIAE 315 ofAt N/mm? 455
B2 2 15.85 ~ 15.91 mm 15.87 ~ 15.92
M-type < 7 061 ~ 0.81 mm 0.68 ~ 0.75
(15 A)
oIFzAE 315 of4t N/mm? 419
B2 2 2219 ~ 22.25 mm 2221 ~ 22.23
M-type <= 7 0.66 ~ 0.96 mm 0.77 ~ 0.83
20 A)
oIAE 315 of4t N/mm? 425
B2 2 28.54 ~ 28.62 mm 28.57 ~ 28.62
M-type < 7 0.74 ~ 1.04 mm 084 ~ 0.94
(25 A)
Pl 315 of4 N/mm? 421
B2 2 34.88 ~ 34.96 mm 34.92 ~ 34.93
M-type =
7 092 ~1.22 mm 1.03 ~ 1.10
(32 A) N
AT 315 of4t N/mm? 398
AMALP708-06 (Rev.2) Page : 4 of 8
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AFEEAM

o A ‘l|-
AI o = 1+
MMM BS : T2019-15111
Al 2 A= AET|E e 2 N J=: = n
B2 E 41.23 ~ 41.33 mm 4127 ~ 41.29
M-type -
i 1.09 ~ 1.39 123 ~ 1.2
40 A) A mm 5
b A= 315 0|4 N/mm? 387
v 2|12 53.93 ~ 54.03 mm 53.95 ~ 53.99
M-type -
H 1.25 ~ 1.69 1.44 ~ 1.50
(50 A) S A mm
oAU 315 O|4 N/mm? 370
HZ2|E 6.27 ~ 6.43 mm 6.36 ~ 6.37
C1220T°0L = 0.64 ~ 0.76 07 ~0.72
. ~ U. mm o~ 0,
(#6.35 x t0.70) B
AYU= 205 0|4 N/mm? 238
o212 9.44 ~ 9.60 mm 951 ~ 9.54
C1220TOL = 7 0.64 ~ 0.76 0.68 ~ 0.73
o4 ~ 0. mm 68 ~ 0.
($9.52 x 10.70) o
yU= 205 O|A N/mm? 245
HRZ22|1E2 12.62 ~ 12.78 mm 12.68 ~ 12.74
c1220m0L = 0.64 ~ 0.76 0.67 ~ 0.71
. ~ U. mm . ~ 0.
$12.70 x t0.70) B
oYL= 205 OfA N/mm? 250
B2 E 15.79 ~ 15.97 mm 15.87 ~ 15.93
C1220T-0OL
= 0.64 ~ 0.76 mm 0.67 ~ 0.72
($15.88 x t0.70)
b A= 205 0|4 N/mm? 246
HFZZ|E 6.27 ~ 6.43 mm 6.36 ~ 6.37
C1220T0L = 7 0.74 ~ 0.86 0.79 ~ 0.83
. ~ U. mm . ~ U.
(#6.35 x 10.80) B
oIAUE 205 Of4t N/mm? 237
MALP708-06 (Rev.2) Page : 50of 8
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2 3}
MAM ¥S 1 T2019-15111
A& A7z AlE 2 3
944 ~ 9.60 952 ~ 9'55
C1220T-OL
69.52 x 10.80) 0.74 ~ 0.86 0.79 ~ 0.82
L= 205 O|A 240
HH]E"Z% 12.62 ~ 12.78 12.65 ~ 12.75
C1220T-OL -
$12.70 x 10.80) e 0.74 ~ 0.86 0.75 ~ 0.85
AYEE 205 0|4 248
HH22IE 15.79 ~ 15.97 15.88 ~ 15.92
C1220T-OL -
($15.88 x 10.80) B 0.74 ~ 0.86 0.78 ~ 0.81
¥LE 205 O|A 250
A= 15.79 ~ 15.97 15.86 ~ 15.91
C1220T-OL -
($15.88 x 11.00) e 0.91 ~ 1.09 0.95 ~ 1.04
EZE 205 O|4t 239
12215 18.96 ~ 19.14 19.03 ~ 19.05
C1220T-0OL -
(¢19 05 x t1 OO) - Dﬂ 0.91 ~ 1.09 0.95 ~ 1_04
UYL= 205 o4 241
MAL P708-06 (Rev.2) 6o 8
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AFEEAM

M

3 A 3}
AI o = 1+
H2M S 0 T2019-15111
2. AHEEH|
n 4
2121 & 71718
o d Y 27 n@Y
-l ZHo|mH(C|R|EAS
215 E.l 1(H128), 1157618 2019.04.10 2020.04.10
Mitutoyo
2| 0Ofo 0|E{(BEE
I ot l.ﬂé IE( ) 46178807 2019.04.10 2020.04.10
Mitutoyo
QI U AZAEY, . }
KYUNG DO / KDU-10 KDU-9301-06 2019.04.10 2020.04.10
3. AEEAe L OREAEY AL
(F4 © FE YFA LY IRVNZ 366 SUBLIBYFE
4. N=ZARI

o
E.
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MMM HSE:  T2019-15110
SANY : seZanY®)
CH & 7t o2 Atz 031-860-0763
F A F71 YFA| 23H Q2042 366
X olErAt St

w3 2 Y -type 20A
2. M2Mel 82 EZape|g
3. 843t 2020.01.02
4. NELUR}: 2020.01.03 - 2020.01.03
5. Al &gt KS D 5301(2019. 12. 10 &¢9l)
6. AlEHL:  2x =

’—)

Agzp: B N ad soiz: ogs 2

MAIP708-05( Rev.2)
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AFEEAM

Ald Z 3

MMM ®Z : T2019-15110

1. A2
Al & ANE s ¢ 2 Al Y Z 3t
L-type . Cu % 99.93
st g2
(204) P % 0.023
2. ALY
i 3
21 721 & vk
BT R 27| nEY
Optical Emission Spectrometer
SHIMADZU / OES-5500 I B12740030321 N/A N/A
3. AL L DRPAEA BAZTAH
(F4A 0 P72 LA 2€H DR 366 sHFESSY(EF))

4. ANZARY

mh

AAL P708-06 (Rev.2)
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Korea Testing Certification

D

MM HS:  T2019-14018

S ALY : SHIEIYF)

CHE 2 oz EETE 031-860-0763
T A 27|z A 28 Q2 D2 366

1LARY: QIEM S

- A Y AL C1220T-H ACRR, C1220T-0 P/COIL

2. 43Mel 8 EA2B
3. 492t 2019.11.21
4 A2 2019.11.26-2019.11.26
S AIEYE : KSD5301(2014. 10. 01 &Hol)
6. A2} 222z
Mgt s sox: ogs 2
1. o] 42 A ol2ia AN AR 9 AR o i A dle Aak A A Aol et S-S WA oLt
2, o] AR $2) AlRITR10] b 0] glo] 8, M, il W A58.0 2 ALLE 4 9Lom L5 0]2]0] AM-g Fahch
3, o] A HA2) AL Fa QI
201949 11¥ 27¢
2 51 [HZ|F KA BIC
www.ktc.re.kr 17960 27| HEA| T4 HeNBH2 156812 82
TEL : 031-681-0541, FAX : 031-624-5837
AAIP708-05( Rev.2) Page : 10f 8
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Korea Testing Certification

o A 'l'.
A| a = 4+
HHAM HE @ T2019-14018
1. ANEZDHIAH H3)
H S Al & AEsts Ago|1& ¢ 2l ALY
BFZ2|IE 9.44 ~ 9.60 mm 9.49 ~ 9,55
C1220T-H
1 ACRZ| 2 =g 063 ~ 0.77 mm 0.66 ~ 0.75
(49.52x0,70x6000)
IFYE 31504 N/mm? 444
HIZ22|& 9.44 ~ 9.60 mm 951 ~ 9,55
C1220T-H
2 ACR2| 2 E A 0.70 ~ 0.90 mm 0.74 ~ 0.85
(49.52x0.80x6000)
el A= 3150|4 N/mm? 442
A=) 12,62/~ 12,78 mm 12.67 ~ 12.76
C1220T-H
3 ACR2| 2 S 0.70 ~ 0.90 mm 075 ~ 0.86
(@12.7%0.80%6000)
AU 3150|4 N/mm? 423
B1Z22]& 15.79 ~ 15.97 mm 15.76 ~ 15.98
C1220T-H
4 ACRZ|Z E 0.70 ~ 0.90 mm 0.79 ~ 0.81
(15.88%0.80x6000)
UYL= 315014 N/mm? 438
v 15.79 ~ 15.97 mm 15.85 ~ 15.94
C1220T-H
5 ACRZ|Z =N 085 ~ 1.15 mm 0.98 ~ 1,05
(15.88x1.00x6000)
bl b 2 315044 N/mm? 432
HI22|& 18.96 ~ 19.14 mm 19.02 ~ 19.10
C1220T-H
6 ACR2| 2 S 0.75 ~ 1.05 mm 0.89 ~ 0.92
(@19.05%0.90x6000)
A= 3150|4t N/mm? 451
B122|& 18.96 ~ 19.14 mm 19.05 ~ 19.10
C1220T-H
7 ACRZ| 2+ ] 0.85 ~ 1.15 mm 0.98 ~ 1.05
(19.05%1.00x6000)
U= 3150|4 N/mm? 452
MA! P708-06 (Rev.2) Pap: 2t

Code NO : W8H2-B791-8PI19
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Korea Testing Certification

A Y 2

M ¥E : T2019-14018

1. AEZROIAY 43)

Hs A2 Ne= Algo|& = ALY ZE
S = 2213 ~ 22.31 mm 22.19 ~ 22.23
C1220T-H
8 ACRZI 2+ s 0.75 ~ 1.05 mm 0.87 ~ 0.94
(@22.22x0.90%6000)
olddE 3150|4 N/mm? 421
up22|g8 22.13 ~ 22.31 mm 22.23 ~ 22.26
C1220T-H
9 ACRZ| 2 E A 085 ~ 1.15 mm 1.01 ~ 1.03
(@22.22x1.00%6000)
ABA= 3150]4¢ N/mm? 408
HpP2 2|8 25728 ~ 2552 mm 25.36 ~ 25.44
C1220T-H
10 ACRZ| 2 s 0.85 ~ 1.15 mm 1 ~1.03
(@25.4%1.00%6000)
oA 315014 N/mm? 423
o228 28.46 ~ 28.70 mm 28.57 ~ 28.59
C1220T-H
11 ACRZ|2 EH 0.85 ~ 1.15 mm 0.98 ~ 1.04
(428.58x1.00%6000)
olAE 3150]4t N/mm? 415
op22|8 28.46 ~ 28.70 mm 28.56 ~ 28.6
C1220T-H
12 ACRZ|Z =29 095 ~ 1.25 mm 1.08 ~ 1.12
($28.58x1.10x6000)
il 3150|4 N/mm? 419
BF22|12 31.63 ~ 31.87 mm 3172 ~ 31.74
C1220T-H
13 ACRZIZ F 0.95 ~ 1.25 mm 1.09 ~ 1.13
(@31.75%1.10x6000)
AAAT 3150|144 N/mm? 410
op22|8 31.63 ~ 31.87 mm 311 ~ 3173
C1220T-H
14 ACRZI 2 o 1.05 ~ 1.35 mm 1.16 ~ 1.24
(®31.75x1.20x6000)
oAUz 31504 N/mm? 388
MAL P708-06 (Rev.2) Page : 30f8

Code NO : W8H2-B791-8PI9
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Korea Testing Certification

AldZ 3

dHM HE @ T2019-14018
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o - Al &2 AgEs A& o9 Al E Z 3t
HP22|E 34.80 ~ 35.04 mm 34,90 ~ 34.92
C1220T-H
15 ACRZ|2 s 095 ~ 1.25 mm 1.10 ~ 1,12
(434.92x1.10%6000)
YA 3150[4 N/mm? 381
up22|E 34.80 ~ 35.04 mm 34.91 ~ 34.95
C1220T-H
16 ACRZ|2t S 1.05 ~ 1.35 mm 1.16 ~ 1.27
(434.92x1.20x6000)
yYs 315014 N/mm? 390
ot = 3798 ~ 38.22 mm 38.06 ~ 38.08
C1220T-H
17 ACR2I 2+ S 1.00 ~ 1.30 mm 111 =122
(@38.1x1.15%6000)
AUz 3150|4 N/mm? 388
H2218 37.98 ~ 38.22 mm 38.08 ~ 38.10
C1220T-H
18 ACRZ| 2 = 1.20 ~ 1.50 mm 1.34 ~ 1.38
(@38.1x1.35%6000) ;
AL 3150|4 N/mm 383
B2 2|E 41.16 ~ 41.40 mm 41.23 ~ 41.25
C1220T-H
19 ACRZ| 2 & 1.05 ~ 1.35 mm 1.18 ~122
(41.28x1.20%6000)
AZAE 31504 N/mm? 379
82218 41.16 ~ 41.40 mm 4121 ~ 41.24
C1220T-H
20 ACRZ|Z+ S H 127 ~ 1.63 mm 1.39 ~ 1.51
(441.281.45x6000)
Pl 3150|144 N/mm? 427
B2 & 4433 ~ 44,57 mm 44.39 ~ 44.42
C1220T-H
2i] ACRZ{Z ol 1.20 ~ 1.50 mm 1.29 ~ 1.42
(444.45x1.35%6000)
QL= 3150|4 N/mm? 401
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Gl pSi= 4433 ~ 4457 mm 44,40 ~ 44.43
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22 ACRZIZ = 127 ~ 163 mm 1.43 ~ 1.50
(@44.45x1.45%6000)
lAUE 31504 N/mm? 434
o228 4433 ~ 44,57 mm 44,43 ~ 44.46
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23 ACRZ|2 = 137 ~1.73 mm 1.57 ~ 1.61
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AyAE 3150|4 N/mm? 423
HRA2|E 6.27 ~ 6.43 mm 6.35 ~ 6.36
C1220T-0
24 P/COIL = 0.60 ~ 0.80 mm 0.67 ~ 0.74
(@6.35%0.70%15000)
AT 205 OfAt N/mm? 240
o228 6.27 ~ 6.43 mm 6.34 ~ 6.35
C€1220T-0
25 P/COIL = 0.70 ~ 0.90 mm 0.75 ~ 0.85
(@6.35%0,80%15000)
olzds 205 0|4t N/mm? 239
o228 9.44 ~ 9,60 mm 9.48 ~ 9.53
C1220T-0
26 P/COIL s 0.53 ~ 0.67 mm 0.58 ~ 0.63
(@9.52x0,60%15000)
ol 205 O|4t N/mm? 249
Bh2218 9.44 ~ 9.60 mm 9.49 ~ 955
C1220T-0
27 P/COIL S 0.60 ~ 0.80 mm 0.69 ~ 0.74
(9.52x0.70x15000)
olyzT 205 o4 N/mm? 244
HIZ22|18 9.44 ~ 9.60 mm 9.51 ~ 9.55
C1220T-0
28 P/COIL S 0.70 ~ 0.90 mm 0.74 ~ 0.86
(9,52%0.80%15000) "
L= 205 oA N/mm 244
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Cl ot =] 1262 ~ 12.78 mm 12,67 ~ 12.75
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29 P/COIL | 0.60 ~ 0.80 mm 0.67 ~ 0.74
(@12.7%0.70x15000)
AU 205 0|4 N/mm? 242
B2 1262 ~ 12.78 mm 12.68 ~ 12.75
C1220T-0
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QIR 205 o|4 N/mm? 247
o225 15.79 ~ 15.97 mm 15.79 ~ 15.93
C1220T-0
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(#15.880.70x15000)
XU 205 O|4 N/mm? 241
Hp22| 2 15.79 ~ 15.97 mm 15.79 ~ 15.96
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32 P/COIL s 0.70 ~ 0.90 mm 0.78 ~ 0.82
(15.88x0.80x15000) :
olzAE 205 0|4 N/mm 236
BR221E8 15.79 ~ 15.97 mm 15.78 ~ 15.94
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C1220T-0
34 P/COIL S 0.85 ~ 1.15 mm 0.95 ~ 1.07
(15.88x1,00%15000)
AT 205 Of4+ N/mm? 235
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yE= 205 O|4 N/mm? 242
MA] P708-06 (Rev.2) Page: 60f8

Code NO : W8H2-B791-8PI9

dxd=2




www.nwmmetal.com

ICTC

Korea Testing Certification

3 A 1}
A I o =2 +
AHM ¥HS : T2019-14018
1. AlEEROIAH 43
-3 Al & AMEE= AE2|1& = ALY E ot
HFZZ|E 22.13 = 22 31 mm 2222 ~ 22.26
C12207-0
36 P/COIL | 0.85/~1.15 mm 098 ~ 1.05
($22.22x1.00%15000)
YL 205 O|4t N/mm? 242
HZ2|2 2846 ~ 28.7 mm 28.56 ~ 28.59
C1220T-0
37 P/COIL A 0.85 ~1.15 mm 0.98 ~ 1.02
(428.58%1.00x15000)
AYY= 205 Of4 N/mm? 237
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C1220T-H Cu % 9995
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(415.88%0.80x6000) p % 0.033
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