1. Certificate (1 of 1)

Description

Certificate

Authority

Certificate

No.

Issued

Date

Revised Date : 2017.11.21

Renewal

Interval

Quality Management System

Korean Standards

KS Q ISO 9001 : 2009 QMS-0698 1995.08.03 3 Years 2019.09.21
Association (KSA)
ISO 9001 : 2008
Environmental Management System
Korean Standards
KS I'1SO 14001 : 2009 EMS-0731 2009.10.08 3 Years 2018.10.07
Association (KSA)
ISO 14001 : 2004
Health & Safety Management System
Korean Standards
K-OHSMS 18001:2007 HSS-0089 2013.05.19 3 Years 2019.05.18
Association (KSA)
/OHSAS 18001:2007
API MONOGRAM
ANSI/API Specification Q1:2007 American Petroleum
6A-1347 2016.05.04 3 Years 2018.04.09
/ 1SO 9001:2008 / 6A:2010 Institute (API)
Ring Joint Gasket
EC CERTIFICATE OF QUALITY SYSTEM APPROVAL(PED) 3 Years
In accordance with the requirement of (of
0038/PED/MUM
the Pressure Equipment Directive 97/23/EC Lloyd's Resister (LR) 2013.04.26 | AFEMAL 28 2019.04.25
/131005/1
Manufacture of metallic, 259 o
non-metallic and semi-metallic gaskets. N L))
Self-Inspection Items Hyundai Heavy Industries 2017.01.31
15-047 2015.02.01 2 Years
GASKET Co., Ltd S5EMREY
DAEWOO SHIPBUILDING 2018.02.28
Quality Certificate DSME-QM-16-
& MARINE NGINEERING 2015.02.28 1 Years (ASS LAl
GASKET & INSULATION SETS 040
Co., Ltd 1823 0lE)
EERE VRS
SXAZEX SES 201601370 2017.01.11 4 Years 2021.01.10
(KHNP)
LYHAHBHHA AN ST MG5I-CT1R-
St EENHE 2014.04.01 3 Years 2017.03.31
Metal Gasket 2| R765-ND62
INSULATING JOINTS, RUBBER,
ADWEA(UAE) 9944024 2014.10.13 5 Years 2019.07.21
GASKETM PACKING, JOINT SHEET
VENDOR & CONTRACTORS EVALUATION
COMMITTEE KNPC 277069 2014.09.22 5 Years 2019.09.22
GASEKTS, JOINTING COMPOUNDS
Notice of Subcontractor Evaluation Results
KOBELCO Jo09 2014.08.19 3 Years 2017.08.19
Gasket, Packing and PTFE Product
CERTIICATE OF QUALIFICATION ACHILLES 2016.05.16
Achilles JQS 2013.09.17 1 years
Joint qualification system 1D.28492 (ZAIOtSH

JEIL E&S Co., Ltd.



2. Vendor Registration & ETC

Description

Certificate
Authority

Revised Date : 2017.11.21

Certificate
No.

Issued
Date

Company Registration

Aramco Overseas Company 10036961 2007.08.13
PACKING
Company Registration
Abu Dhabi Oil Refining Company
GASKET, INSULATING JOINTS, GRAPHITE GASKETS, 908546 2013.02.06
(TAKREER)
PIPES & FITTINGS LINED
Registration & Pre-Qualification as Manufacturer Abu Dhabi Polymers Co., Ltd
0000003251 2013.11.20
GASKET, INSULATION GASKET, GRAPHITE GASKET, RING JOINT (Borouge)

Registration CERTIICATE

ADGAS 105954 2014.05.19
GASKET

SADARA Chemical (Saudi Arabia) SADARA 1000001306 2015.01.02

M71E HE MHE UM
MKE (X| A A X & X|0693= 2013.03.13

LEAKBLOK® RIMBH ) dl
J19R AT AFA ST SRS H H|19951270% 1995.09.26
Quality Management System Approval Status Aramco Asia Korea Limited
L 30007592 2016.02.26
INSULATION KIT OfZt3 OfAJOF R 2|OF REH2|AL
JS-QAM-03 Rev.13

QsE FUHESY 2017.03.30

JEIL E&S Co., Ltd.



3. Type Approval

Revised Date : 2017.11.21

Certificate Certificate Issued Renewal
Description
Authority No. Date Interval
TYPE APPROVAL
BSN02359
Compressed Non-Asbestos Sheet and Gasket st2 Mg (KR) GTOOL 1987.06.20 5 Years 2017.06.19
JIC 6000, 6100, 6200
TYPE APPROVAL American 16-
— Design Assessment Bureau of Shipping BK1558501- 2016.09.22 5 Years 2021.09.21
Gasket, Compressed Non-Asbestos Sheet LEAKBLOK® JIC 6000 (ABS) PDA
TYPE APPROVAL American 5 Years
- Manufacturing Assessment Bureau of Shipping BK2897500-X | 2015.05.12 | (5/12~ 90 2020.05.13
Gasket, Compressed Non-Asbestos Sheet (ABS) olLf AIE)
TYPE APPROVAL )
Lloyd's Resister(LR) 14/40001 2014.03.26 5 Years 2019.03.25
LEAKBLOK®
TYPE APPROVAL
ISO-KIT (JIC 9210-ER, JIC 9230-ES, Lloyd's Resister(LR) 14/40004 2014.07.11 5 Years 2019.07.10
JIC 9320-0S, JIC 3850-SE(HT))
TYPE APPROVAL
Lloyd's Resister(LR) 14/40012 2014.07.11 5 Years 2019.07.10
ISO-KIT (JIC 9320-OFS)
TYPE APPROVAL .
Lloyd's Resister(LR) 15/40029(E1) 2015.02.04 5 Years 2020.02.14
JIC 6000, JIC 6200 , JIC 6400
4 Years
TYPE APPROVAL (2'40rct
Cryogenic Service for LNG Plants & LNG Carriers Det Norske Veritas
) TAP0000004 1998.09.21 SUE 2019.06.28
Spiral Wound Gasket (DNV) -GL
JIC 3836-R-SF & JIC 3834-R-SF 20174 4
302 A1)
WRAS Test Report
WRAS 1307531 2013.07 5 Years 2018.07
LEAKBLOK®
WRAS Test Report
WRAS 1311541 2013.11 5 Years 2018.11
JIC 6010
WRAS Test Report
WRAS 1311542 2013.11 5 Years 2018.11
JIC 6200
TYPE APPROVAL
JIC 4201 Series Lloyd’s Resister(LR) 15/40129 2015.12.10 5 Years 2020.12.09
JIC 4201, JIC 4201-B, JIC 4201-P, JIC 4201-W

JEIL E&S Co., Ltd.



4. Test Report (1 of 2)

Description

Certificate
Authority

Revised Date

Qualification ID
/ Certificate No

:2017.11.21

Fugitive Test

Lloyd’s Resister (LR)

KID 0114048/1

2001.05.28

VOC Packing
Certificate TA-LUFT
LEAKBLOK® AMTEC 30245401E/FH 2013.03.04
Certificate Fire-Safe
JIC 4201-B AMTEC 30279631E/CS 2015.09.15
CLASS 300 6"
Fire test Report, API Standard 6FB, Third Edition
STARTEC® 9320-OFS AMTEC 30252301E/FH 2013.11.26
Fire test Report, API Standard 6FB, Third Edition
STARPITE® 4201-HT AMTEC 30252302E/FH 2014.02.26
Fire Endurance Test . .
JIC 6000 Fire Insurers Laboratories of Korea 2003-0966 2003.08.19
Fire Endurance Test . .
LEAKBLOK® Fire Insurers Laboratories of Korea G2014-0396 2014.04.17
Fire Endurance Test . .
Spiral Wound Gasket Fire Insurers Laboratories of Korea G2014-0844 2014.07.31
piral Wound Gaske
Ix28 NY
LEAKBLOK® 7|5 J|sX| AME TCHPV-15-04-113 2015.04.17
ES R ENE
LEAKBLOK® 7| sdME 71X AMEH TCHPV-15-05-104 2015.05.12
API 607 FIRE TEST
JIC 6000 n7|sdue J|sX| AME TCHPV-15-06-103 2015.06.29
I
STARTEC® 9320-HP 7|5 7|&X| AMH TCHPV-15-10-105 2015.10.28
HeMsAE _ N TCHPV-15-10-114
® A7ls82E =X ddE - 201510.29
LEAKBLOK® P200 (ArEEXI)
API 6FB, Fire Test Report
Spiral Wound Gasket YARMOUTH RESEARCH AND
PJT No. : 211073 2011.03.25
JIC 3836-R-SF-316-SS TECHNOLOGY, LLC
6 inch Class 300
API 6FB, Fire Test Report
Spiral Wound Gasket YARMOUTH RESEARCH AND
PJT No. : 211073 2011.03.25

JIC 3850-SE-316(SF)
6 inch Class 300

TECHNOLOGY, LLC

JEIL E&S Co., Ltd.



4. Test Report (2 of 2)

Revised Date : 2017.11.21

HMeMsA|E TCHPV-16-01-103

7|sddEe JIeX| @AY 2016.01.12
LEAKBLOK® P200 (AF X))
HedsAH
DISMHE 7|2X YME TCHPV-16-03-107 2016.04.05
LEAKBLOK® P200 (ANSI 600 CLASS — 6 INCH)

LEAKBLOK® AlOHN 7|3 9 87|ZXEH7|S TEST SHRAIZDISIA Y HARK| A A 1600 & 2017.03.02
Epoxy Rubber A|Ho| L{Qt, EBX{8 TEST Koptri 17-1199 2017.05.10
TEXIA|HO| =AY Koptri - 2017.09.29
LEAKBLOK Mm}jn| e, MAULZE AlH Koptri 17-3000 2017.10.13
LEAKBLOK Mm}jn| M, MAULZE AlH Koptri 17-3001 2017.10.13
LEAKBLOK 22228 A|E Koptri 17-3002 2017.10.13
LEAKBLOK 22228 A|E Koptri 17-3003 2017.10.13

JEIL E&S Co., Ltd.
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CERTIFICATE OF
APPROVAL

JEIL E&S Co., Ltd.

keorean Stmdards Assocantion hereby cortifies that the
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CERTIFICATE OF
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JEIL E&S Co., Ltd.
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American
Petroleum
Institute

Certificate of Authority to use the Official APl Monogram

Licemse Number SA-1347 ORIGIMAL

b Aemericen Petroseas s e Py 2SI

JEILE &S C0O, LTD.
09, Chungryeol-ro
Yangsan-si, Gyecngsangnam-do
South Korea
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m <$> KOBE STEEL, LTD.

Equipment Group

Global Procurement Department

Machinery Business Unit

2-3-1, Shinhama, Arai-cho, Takassgo 676-8670, Japan
Phone ; + 81-79-445-T152 Fax : + B1-79-445-T234

To: JEIL E&S Co.Ltd
clo; BRI AN

Date: 14-Oct-14
J-009

Notice of Subcontractor Evaluation Results

Dear Sirs,
Thank you very much for your kind cooperation in submitting us related dala in our carrying
oul subconfractor evaluation. We have camed oul stricl evaluations and would like (o
inform you of the results as follows

MNOTE:

1. Products evaluated : Gasket, Packing and PTFE Product

2. Evaluation results : Accepted

3. Requirements for improvements :  None

4. Others : MNone
Date of Validity : From  August 19, 2014 To August 18, 2017
Date of Authorization : August 19, 2014

KOBE STEEL,LTD.

Equipment Group
Global Procurement Depariment

1IS0-FORM-OT]
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J -
€ 5 CHNP

ROFA HYDAO & NUCLEAA PONYVER COLULTD

#4433 553

Certificate of Registration

SHNE (Certificate No : 201601370
A E (Company Name) ¢t JEIL E&S CO..LTD
54 (Factory Location) ¢ 309, Chungryveol-ro, Yangsan-si,

Gyveongsangnam-do, Korea
o & A} (Chief Executive officer) : KIM CHI YEON

F7] A= 52 3142) FIFARA) Yol w2} YA da Hu)FES
FIAA FEHAME SR 9ES 9%

This is to certify that according to KHNP's qualification procedure, this company has been
registered on KHNP's Approved Spare Parts Vendor List for the below [tems.

o
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Manufacture must rm'rlh-' the fact of cancellation to someone in charge of supplier contral in
expiration date. If vou don't apply renewal registration within 1 month after expiration date,
case the contract between manufacture and agent have been cancelled
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Code Item Description i Authorized Peciod
1 |511(A) JO-RINGS & GASKETS A 2017.01.11~2021.01.10
2017.01.11
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[REEORTS NIQ. 2003-0966]

TEST REPORT

on
NON-ASBESTOS GASKET(JIC 6000)
of
JEIL E & S CO,, LTD.

FIRE INSURERS LABORATORIES OF KOREA

69-1 Simseok-Ri, Ganam-Myeon, Yeoju-Gun, Gyeonggi~Do, 469-881, Korea
TEL : (031) 831-6010, FAX : (031) 884-8101



[REEOR'T. NQ. 2003-0966]

FOREWORD

This test report was made in accordance with a contract signed by JEIL E & S Co.,
Ltd. and Fire Insurers Laboratories of Korea.

The test result of the specimen provided by the applicant are as follows :

. Applicant : JEIL E & S Co., Ltd.

Name of test specimen : NON-ASBESTOS GASKET(JIC 6000)

. Nominal diameter size of test specimen : 50 A

. Nominal thickness of test specimen : 1.5 mm

Design pressure : 16.5 bar

. Number of test specimens : 3 set

. Test result

The NON-ASBESTOS GASKET(JIC 6000) specimens of nominal diameter 50 A
have passed the fire endurance test acceptance requirements of tests referred
to JACS Req. 2002, P2.1155.6(Requirements concerning pipes and pressure
vessels - Rules for piping design, construction and testing - Fire endurance test).

N O U WD

This test report shall not be used for commercial advertisement, or legal claims, suits,
liabilities of whatever nature, other than for the original purpose of this test.

August 19, 2003

Reported by : Reviewed by :
Kim Dorlgsuk Kim Dongil
Senior Project Engineer General Manager
Fire Protection System Division Fire Protection System Division

Approved by : W

Ryu Eunyeol
The Director, Fire Insurers Laboratories of Korea
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[REPORT* NO: J003-0966]

1. SUMMARY

1.1 Test item : Fire endurance test

1.2 Applicant : JEIL E & S Co., Ltd.
39-5, Yusan-Dong, Yangsan-City, Kyungnam, Korea

1.3 Test specimen
1.3.1 Name of test specimen : NON-ASBESTOS GASKET(JIC 6000)

1.3.2 Nominal diameter : 50 A

1.3.3 Nominal thickness of test specimen : 1.5 mm
1.3.4 Design pressure : 16.5 bar

1.3.5 Number of test specimens @ 3 set

1.4 Manufacturer of the specimen : JEIL E & S Co., Ltd.

1.5 Date of test : August 12, 2003

1.6 Referred test standard : IACS Req. 2002, P2.11.55.6 (Requirements concerning pipes and
pressure vessels - Rules for piping design, construction and
testing ~ Fire endurance test)

1.7 Test place : Fire Insurers Laboratories of Korea(FILK)

1.8 Test result
The NON-ASBESTOS GASKET(JIC 6000) specimen of nominal diameter 50 A have
satisfied with the acceptance requirements of IACS Req. 2002, P2.11.5.5.6(Requirements
concerning pipes and pressure vessels - Rules for piping design, construction and testing
- Fire endurance test).

2. PURPOSE OF THE TEST
The purpose of these test was to confirm the performance of NON-ASBESTOS GASKET
(JIC 6000) supplied by JEIL E & S Co., Ltd. according to the following test method.

(This is the first page of a report consisting of 6 pages and should not be accepted
as a substitute for complete report.)
Report Issued : August 19, 2003

1/6
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[REPORIT +MO .« 2003-0966]

3. TEST METHOD
The test specimen was subjected to fire for 30 min at a temperature of 800%x50 T,

while water at pressure of 5+0.2 bar was circulated inside. To completely engulf the
one side of the test specimen in the flame envelope, the test burners were installed
below of the test specimen. The water temperature measured at the outlet of the test
specimen was not less than 80%5 C during the fire test. After the fire test, the
specimen was subjected to a subsequent pressure test to twice the design pressure for
a minimum period of 5 minutes. Test rig arrangements used in this fire endurance test

shown in figure 1.

Pump Thermometer
Specimen
= Gas Burner
Water Tank [mf
[T LPG
Heater Thermoelement

[Figure 1] Schematic diagram of fire test rig arrangements

4. MEASURING DEVICES

4.1 Thermoelements for recording the flame temperature.
4.2 Thermoelement for recording the water outlet temperature.
4.3 Pressure transmitter for recording the internal pressure.

5. REQUIREMENT

The test is deemed to have been passed if a specimen which was fire tested under a
pressure of 5 bar shows no leakages when subjected to twice the design pressure after

the fire test.

2/6



6. TEST RESULT
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[REPORT +NO.» 2D03-0966]

) During the pressure test
Specimen . .
During the fire test
numbers Test pressure Leakage
(bar) &
1 No leakage 33 No leakage
2 No leakage 33 No leakage
3 No leakage 33 No leakage

7. CONCLUSION

The NON-ASBESTOS GASKET(JIC 6000) specimen of nominal diameter 50 A have
satisfied with the fire endurance test requirement of IACS Reg. 2002, P2.11556

(Requirements concerning pipes and pressure vessels

construction and testing - Fire endurance test).

3/6

Rules for piping design,

The end of report.
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[APPENDICES]
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1. DRAWING OF ASSEMBLED TEST SPECIMEN

GASKET(UIC 6000 | 6T R/F 20K50A)
PIPE 50A ( STAINLESS STEEL 304 ) BOLT(MIG) : A193-87
NUT : A194-2H
FLANGE ( MATERIAL : SS400 ) : 20KS0A
- = - //wps 268
P | b
1500 5000 1500
1
2000
[ TR Ry}
TEST EQUIPMENT ( GASKET FIRE TEST )
e geA | o [77b [ochE | v
[ T 1 lowe 1o
TR |
%JEIL E&S CO.LTD.

2. FIRE ENDURANCE TEST GRAPHS

Fire Endurance Test Graphs
1000 10.0
900 9.0
800 3 oy - L et e, e 80
700 I b ~— Flame temperature 4 70
—— Outiet water temperature  H—1
g &0 —— Water pressure 60
§ 500 fom PR WP e — ~ 50 é
- 400 4.0
300 3.0
200 20
100 10
0 0.0
00:00 05:00 10:00 16:00 20:00 25:00 30:00
Time (min)

5/6
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1. FHOTOGRAPLIS
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1.

Instructions to the Vendor

This approval letter is issued subject to the following:

KENPC reserve the rights 1o remove vendor from the approved vendors list
without notification, if failed to renew the registration before the expiry date of

this approval letter or due to poor performance.

. Vendor s responsible to update KNPC with any information related to vendor

such as contact details. change of local agent. amalgamation of companies,

relocation of manufacturing facility.

. KMPC reserve the rights to remove the local agent relationship without

notification, if falled to submit renewed local agency certificate before the expiry
date. Unlimited period local agency certificate will not be accepted.

. Vendor can supply materials to KNPC through the third parties deal with KNPC

fisch as EPC Contractors.

. Vendor is committed to participate in KNPC tenders/ inquires, if invited. Failing to

participate. KNPC reserve the rights to remove any vendor from the approved

vendor list without notification.

. KNPC reserve the rights to shortlist the vendors based on KNPC's interest

without any obligation.
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0L DS CO LTD YANGRAN PLANT

0%, CHUNGHNYLOLKO
YAMNGEAN-5I, EYUNGHAR, HO602

AT KORLA
Subgect: Quality Managemant System Approval Status

AriFament Danes Novemibsr 03-04, 2015 & Pebriary 17, 2016
Mofaraeco: Bamubaciuees I0: VODIBH6T, Plant 10 3000 55

Divar bAr, Juang-lums Gl

Adarmin Adda Boida & prliidad 10 G yome Il il oomiaig’s Guality Banagemant SEsEm i apprds o
Ry the attachecd s of commodity (SCOR) that have boan Brked 1 pour Mant B Mo, 30007502, Sea
Attachmant 1.

Thiis appeowal s grantad Tof yosd manulactunng plant (309, CHUMGRKNYTO-R0, YARNGRAN-51, KYUNGRAR,
L0007, SOUTH KORTAY snd your company is orpocted to condinue complying siih Saud Arabeae and Saud
Aramin Slandsids

Thin approval, baverver, should not be condirued a3 o comamiment by Savds Aramdd W nfiliaie Fsm yini
Huwgeyer, yogr Cormpainy il haye P O Baiily alieng wellh alled appeossd Supplen o sgend 106
FifjLials 1o anabimillieng peonodals in accoedances wath susblishad policos and procodure,

Aramos S Eoees wroukd ke o (ake (hig ummriuruly 1 Thank ¥ i yimar il W g Dideian WAtk
Saudl Adpren, Please wie (he abiee felesrnged Mamalactings 10D and Bane 1D on all futuee wrtton
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Company Name : INMARCO EMIRATES LLC Fax: 009715824748
Atfention © Preesh George

Registration Number 19344024 Date: Y3
Subject:  Pre-Qualification Status

We have pleasure to inform vou that Mis. INARCO ERMIRATES LLC,
United Arab Emirates, Code No. 9844024, has been pre-qualifiad as a possivle sowree o supply
of the foillowing products. which has been rated as per the schedule below:

Z.Ne Frincipal Name PG No. FG Daseription Current Status
4 INMARCO FZC GI07485  {INSULATING JO[_N‘E'S Mot Rated
2 INMARCO F2C 0102030 O-RINGS (ALL YYPES; Mot Raled
3 INMARCO £20 0102040 |GASKETS, PACIING, AOINTING SHEETS/SMIAS | 8ot Rated
4 JER FE&S GO LD, 0102040 {GASKETS, PACKING. JOINTING SHEETS/SHIMS |Not Rated
5 SEl. £&8 CO LD 0107485  {INSULATING JOINTS Not Rated
8 JEILESS COUTD. 0715065  |RUBBER PROTUCTS GENERAL Nol Rafed

The above decision is valid until 24 ~Jul-2019, However you have to maintain and updale your
company records in ADWEA Commercial directory to avoid any inactivation due to such. These
record shall be maintained and updated through e-registration system and shall include but
not fimited to the following documents once they are renewed,

1. Respective licenses
2. Agency cerificates and Agresments where appiicable:
3. Any other changes in your address, contant person,ownersisponsors efc,

Please note that at the tima of releasa of shquines, a further short listing takes piace hased on
exhibited inferast at that fime and the spersifics of material/equinmeant in question as needad.

You are advised to quete your registration No.{9944024) in all future correspondence,

Alia Ahved A¥Kaabi
Suppiy Uepartmant Manager

Ce: Company Regisiration Sadtion

Ce: End Users

QUALIFIED (Q): As aresult of the pre-qualification process, the product was found acceplebie and defined as gualified in the ADWEA Vaidor List,
NOT RATED (R); Yhe #roducl Group does fiot reguire evatuation,

ORDERED (O} The Product Group has baen ordered and used

REJECTEDN) ; As a resuit of ihe pre-_quslification process, the product was found not acceptable 2ad not included in the ADWEA Vendor {ist.
UNDER EVALUATION: The product Group is under Evaluation.

v Ol e O B o
eanona + 8771 2 894 3350 by

L USEadhRs pe
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Ta Gereral Mansger
Company  Mis INMARCO EMIRATES LLC

Fax mo. 02 5821718

Firaim Procuremaent Strabegy Department Manager

Crate 207 Moeesmber 2013

Red. Mo PRC201Y

Sulject Registration & Pre-Qualification as Manulacturer

Total pages 1

Please be infarmed thal based on the Pre-Oualfication document submified your principal Ns
JEIL E&S CO,.LTD is pre-guabfied for the following produch{s)

GASKETS ANSIE MSS & APl
INSULATION GASKET ANSAMISAPIBS
GRAPHITE GASKET ANSUMISIAPLES
RING JOINT ANSIMES APVES

WOW W W

Flgase nole that o the time of release of enquirgs, a shor lisSing takes place based on the
specific scope of requiremssnis

You are advesd Do quote your Primcipal Registration No. 0000003381 in al future
cormespondance

Best Regards,
e\
EFia T ssar Sumaida

i PR 1 i LT e

by Dhabl Polymars Co, Lid, - %
Aneir My Tasgn Compden | Borsger Mo 0 Crirrafay Fpill | P Bude G000 1 Al Dot | LT - —
Fid +§71 3 @310 333 | Fam 18T T 8070 M9 | wwrw borouge fom

Borrrpe o uie? o' Pl ADOT S ceada proup o coenana)
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Company Name : INMARCO EMIRATES LLC Fax:009715524718
Attention : Preesh George
Registration Number 19944024 Date: 17 Q07 M

Subject : F'm-gl_.:_iliﬂnaﬂun Slatus -
W have pleasure o inform vou that Mis. INMARCO EMIRATES LLC,

United Arab Emirates, Code No. 3344024, has been pre-qualifind as a possible source to supply

of the foliowing products, which has been rated as par the schedule balow

5N el Name POl Mo, PO Cantription Curent Statas |
i | NMARCE $2r N T A — [
¥ |veeanco Fac | rnaow b swved eag T s Prr——
E] FRARLD E2C DIEP0A0  |CASMITE. PANKENG IONNTENG BHEET SR el Ma b
4 |lasrascoun FID  |CASMETS, PACKING. JOITING SHEETRAHILES | Mol Anted
5 |#wesscoum METHES | S TRG JINTS NECT™
¢ |ancsscoun Gitaois  |RUBBER FRODUCTS GENERA we Mgled

The above decrsion is valid until 21-Jul-2019, However you have to mainlain and update your
“ompany records in ADWEA Commercial direciory to avold any inactivation due (o such Thage
record shall be mainlamed and updated through e-registration syster: and shall include but

rol fimited 1o ihe lollowing documents once they are renewed.

1. Respective licanses
2. Agency cerlificates and Agreements where applicable
3. Any other changes in your address conlast person, owWnersiEponsors elc,

Please rote that at the time of relaase of enguiies, a further shart listing takes place baged on
extibiled inferest at that hime and the specifics of materiallequipment in question as needed.

Yeou ane sdvised to quete your registralion No.(9944024) in all future cCorespondence.

=7
Regaids, ;F:" 5;-;3:-
P
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Aka Ahmed AbFaabd gt
Supply Depariment bManager
e

Lo Compny Reginiralion Sechon
Ceo: End Unars

DLALFIED (T A nealt of She pre-quaifculon pocese, W oo vagg dourd Accoplstie nct aniieed oo susilied b the ATWEA Vindes Lis:
MDY RATED (R The l'.*pmnnuq.ph:r-nnn.u-rm

CRUERED {21 Fhe Fredus Growus has bann modnned St wesd

REIECTED (M) -Hh'll-ﬂ'ﬂ'hElrlr-MWM.HW*H'#MMﬂtﬂmnﬂwrrﬂw!ﬁhMA\'hWI-u
LMD S DAL LT IO The produss St 5 wrer Cughstios
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FACSIMILE MESSAGE :
Ta ! Mis Inmasos Esmdsatas - LLC, Fax Mo, §521TIR g
Alln.! Chosesmd Maragor Alba Diali i

Fram : Trucursmest Support Departmen Manager Fax Ne.: 6007842 :
Abag Dl Ol Cormfipary (TAKREER) :

P, Bor 853 - Tel (F113) = g Db, ULAL !

Ref, Mo, ¢ TER/SS SEGTFERZOLY Bate :0EFES N1 i

Subject REGISTRATION & PRE-GUALTMCATION STATUS

Tri has mmnHMMMﬂﬁhhﬁﬂﬂtMEHﬂh Lid, = '
KOREA, submined by you a5 3 Movafocturer, Please e infbemed that bassd oo the evaluabon, the |
shove principal has been included in TAXREER rocords i & possible source for supply ol e following

Frosteghe

* Gaskets
* Insulating Joints
* Graphite Gaskets .
» Plpes & Fittings Lined i

Pleass niods that sl the time of ralcass of coquicies, & frther short listing takes place based on exiiblicd
jracten al that thme and e spesifes of matarial fequipment i question ai the reod may b !

Yive sre sdvignd i quose your Principals Regiatration No. $08846 in o) fature comependence. |
. :
1

oY ywa da mar receive ol Ml paier, :
pleae catl Telephone : (9713) $037479 Do of prges to follaws R

Crmiflonitaliey Notve: Thir fun tr Copldential fﬂ“.ﬂﬁiﬁd—'m.ﬁiﬂinﬁdm I'i-.
Mﬂm#”pmlhqpﬂtfﬁﬁi“ﬂhw#mm
!

TOTAL F.001
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KHE TECHMIGAL OFFICE
Beian Enjripirng Sarnied

CERTIFICATE OF

DESIGN ASSESSMENT

This is to certify that a representative of this Bureau did, at the request of
JEIL E&S CO,, LTD.

Baseas demgn plande snd Sl fon the belos listed prostus. This saciimenl is a sepresentation by the Burces i 1o S
depree of comphance the desiga exhibais with appheable sectur of the Bules, Thin ssacsamenl Sogi nod waive snil
cerlifnaloh of clisalicaoa proccdirc regaired by AHRS Rulai (of prodects e be imEalled = ARS chasocd venscli oo
[ecilines. This cerulcaie, by isedl, dods fs rellas dhat the produst i Type Appeoved. The séope and hmilaions of
Thet sdesament e detailed o the pages allached 8 this ceaficate.

Frodect Gasket. Compressed Non-Asbestos Sheet
Mode: Compressed Non-Asbestos Sheets & Gaskets 1. LEAKBLOKE Premivm 2.

JICEDOD
Fhis Fredec Desgs b oevamene (PG Cornficas 30K 1800 - FILA, dangd 20 S 00 & dfibcie valad it 31 % 0T | el il dha Bilin
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JEIL E&S CO.
38, CHUNGNYEOL-RO
Y ANGSAN-S1 GYEONGSANGNAM-DO
Korea, Republic of
Telephone: 82-55-370-01871
Fax: 82-55-382-0853
Email: jeilqala jeilens.co ke
Web: www jeilens.cokr
Tier: 3 - Type Approved, unit certification not required

Produci: Gasket, Compressed Non-Ashestos Sheet

Model: Compressed Non-Asbestos Sheets & Gaskets
l. LEAKBLOKE Preminm
2. NCH000

Intended Service:

Fuel Oil System, Fresh Water System, Sea Water System, Lubricating System, Sanitary System, Air System

Description:
Compressed Non Asbestoz Sheets & Gaskets

Thickness ; 0.8mm ~ 3. 2mm

Rating:

LEAKBLOK® Premium

- Bervice Temperature

Shon=term peak( | Howr) : 350(660)
Maximum continuous : 220{428)

- Pressine

Shon=term peak( | Hour) : 80kg/cm2 1 140 PS]

JUC GO0

- Service Temperature

Short-term peak( 1 Hoar) ; 350{660)
Maximum continuous : 220{428)

= Pressure

Short-term peak( | Hour) : 80kg/'em2]1 140 P51

Service Restriction:

Unit Certification is noi required for this product. If the manufacturer or purchaser's request an ABS Certificate for
compliance with a specification or standard, the specification or standard, including inspection standards and
tolerances, must be clearly defined.

Mot 10 be used where materials rendered ineffective by heat are prohibited in accordance with 4-6-2/9.13.1, 4-6-
4/13.5.3, 4-6-4/15.3.2 and 4-7-3/1.1 1.1 of the Steel Vessel Rules,

Commenis:
The Manufacturer has provided a declaration about the control of, or the lack of Asbestos in this product.

Notes/Drawing/Documentation:

I. Drawing Mame : Compressed Non-Asbestos Sheets & Gaskets
1.1. LEAKBLOK® Premium

1.2 NICH000

2. Fire tests

E{I. LEAKBLOK® Premium : Report Mo, G2014-03%6 on 17 April 2014 by FILK(Fire Insurers Laboratories of
oTeEnl

2.2, NCG000 © Report Mo, TCHPV-1 5.06-103 on 29 June 2015 by Doag-A University and Report No. 20030966 on

19 August 2003 by FILK (Fire Insurers Loboratonies of Korea)

3. Performance test

As of 22/5ep/2016 Type Approved Page 1 of 2



JEIL E&S CO.
308, CHUNGKYEOL-RO
YANGEAN-S1, GY EONGSANGNAM-D0O
Korea, Republic of
Telephone: 82-55-370-0187]
Fax: §2-55-382-0853
Emuail: jeilgafajeilens.co kr
Web: www jeilens.co ke
Tier: 3 - Type Approved, unit certification not required

J.1. LEAKBLOK : Repont No. TAU-019634 on 24 October 2012 by 7 Novermnber 2012
3.2, J1C 6000 : Report No. TAU-022182 on 26 October 2015 by KTR (Korea Testing & Research Institute)

Terms of Validity:
This Product Design Assessment (PDA) Certificate 16-BK1558501-PDA, dated 22/Sep/2016 remains valid until
21/5ep/2021 or until the Rules or specifications used in the assessment are revised (whichever occurs first).

This PDA is intended for a product to be installed on an ABS classed vessel, MODU or facility which is in existence
or under contract for construction on the date of the ABS Rules or specifications used 1o evaluate the Product,

Use of the Product on an ABS classed vessel, MODLU or facility which is contracted after the validity date of the ABS
Rules and specifications used to evaluate the Product, will require re-evaluation of the PDA.

Use of the Product for non ABS classed vessels, MODUs or facilies 15 to be 1o an agreement between the
manufaciurer and intended client.

STANDARDS

ARBS Rules;
2016 Sieel Vessel Rules 1-1-47.7, 1-1-A3 & Ad

Mational:

1. ASTM F147-87, {Rl:afpmwz-d 2003)

2 ASTM F1od-1 1, {Puiblished May 2003)

3. ASTM F146-04, (Publizshed May 2004)

4. ASTM F495-99a, (Reapproved ]

5 ASTM F152-95, l_&ﬂpmvnﬂ 20002

. ASTM F36-99%Procedure J), (Reapproved 2003 )

International:
MNA&
Governmeni:
MNA

EUMED:

MA

OTHERS:
MNA

Asof 21/Sep/2016 Type Approved Page 2of 2



CERTIFICATE HUNBER: BRI80TE00-X

FORT OFFICE: BUSAN, KOREA

Certificate of
MANUFACTURING ASSESSMENT

T"H-hﬁﬂtfﬁ'"t T Linderssgeind de2 incaibzaln Tu mnvan] mansfaciunng gualty procodines for the
iroe of woducs of tha manutaciurer

JEIL E&S CO,, LTD. pPawa YANGSAN, KOREA

T marinapids. 0 arssurng and Conroling quably dufrg PrOcUCSOn e et bry the ABS Foules or Gusdes. for fhe
product and the sssociated spaclcatons o standand wins virihed b neflect tha g Sureeys, mguind by Ta
by s Seandacds. for T manutschure of-

Gasket, Compressed Non-Asbestos Sheet

Tra manuischenr prosanbesd o samphe or spacemesn of tha product, mepresestaiia of e TEs” apdeoesd, o P
undirsigiad, o tha purpeds of visfitpng Shal T Typs” hs been manufaciured in condommanca weth e
Marsfactuners Product Design Astadamenis.

This Cartficate of Mamulachurng Axsossmand is an evaluation ol tha manutsotiuner abond b & MEviesd b
appeornl g B Pty Ol BN ol dedcrBed abore, Unless cancalled, aspinesd o ravoked, s certificate
resmaens vl subdect to anvaal audis

Coriult thin ABS Typa Apprincal wisbaste o confrm tha condinued vabdiy of this cerdficane and the siatss of the
parazulse et Dien] Ml iunied

EXPIRATION
ISSUE DATE 12 My 2015 DATE 13 Mlay 2029
SURVEY R \  VOUNGL W e

FIRST aSSUAL

ENTRIRSEMENT Hﬂn Cmak Jama. "i::‘-'
SECNTY ANNEUAL N
ENTSRAEMENT - Toed L-::-_._—-—-—"r_,,«""
THIRD sSNLUAL

ESIHFRSEMENT

FOLURTI ANNUAL
EMIHERSEMENT
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e ; 12 May 2015
File Bell : 56
Mg, Wao, ; BER 15029

Ta: JEIL E&S Ok, LTHR,
304, Chungnyeol-Ro, Yangsan:5i,
Gyungnam, KOREA

Amn: M ) T Kim - Presicess

Dycar Mr. LT, Eim,

We are pleased 1o enclose the reportts and cortificates of your salisfctory Manufctuning Assessnsent
sogether with o invoice o the services readered. Please recognize that the cenificases will remain
valid subject to annual assessmenis on or abost ke anniversary dale of the cerlificate of
Sanslactueng Assessment, An st that becomes Hisdas caendue willl autcenatically snperad e
puhlishing of your product ax “Type Approved”™ on the ABS Intemnet Site (node: io remain valid, the
eapiration dale cm e cerificate of Manufacluning Asscsamsent camnol be exeosded). The
undersigned, or a sucoessor, will be your paint of contact io schedale the periodic assessments.

Please meognize that Produst Type Approval will not waive unil cenification o classificatson
procedures reguired by ARS Bules for products o be mnstalled in ARS classed vessels or lacilitics.
Shoukl your ¢licm regaine ABS una-comifeamion of your peoduct, you must call s & Surveyor o
witness reguired testing. This centification cost is pod included in the assessments thus far completed.

We also remind you of the smplemeniation of S0LAS -1, Regulation 3.5 and MSC.1/Circ. 1379
which | summariee a8 “From | Jamsary 2011, for all ships, new installstion of macrisls which
contain ashesios shall ke prohibiied. In the coniexi of this regulation. mew installation of materials
containing ashestos means any new physical installatean on Board, Any material purchased prioe to |
January 2001 being kept in the ship's siore or in the shipnard for a ship under construction, should
nid be permiBled o be insdalled afler 1 January 2001 a2 & working par.” 'We advise you thal any
shipments you ake also contain a declaration of absence of Ashesios.

We mrust remind youn that & Product Design Aswssmend (POA) is not an approvall The PDA is a
penenic aswesumend of malerials, compononts, prodcts or systems for 2 specific e in compliasde
with the Rules, Guides and recognized siandards Im the absence of a kmown vessel, MODL or
facilsty, materials. products, components and syslems cannad be fally “Approved”, These particular
products have generic approvals 1o peovide clients and ANS with pre-approvals of products that will

Page 1 of 2
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Ew gy g

help 1o reduce back kogs and expedise final appeovals. Final appronal is given when an Engimeer or
Sunvgyir accepts the assovsed item for a spocilic usor and installation. Thorefore, the FDMAs are
wrillen issuming that the end user and insaalistion of the product see unknosn,

I'he cenificme of Manufscuring Assessmnent imdicaies tha you have establashed o sysiematic qualin

monitaning sysiem sufTicient to show yvour capacity 10 consistenlly manufaciure a prosduct that meets
the specification, In the comcept of ABS Tyvpe Approval, the spevification s e Design Assessment
Certilicaie.

The certificates will remain valid for five vears, subject to annual ssrveillance audits and no changes
1 the sdops andd comditsans of appronal. L'aless the change s submniigd o ARS foe a agw cvalipalsn
and audit, any of the following will cause wmmediate suspension of the certificale of Design or
ManuEsiuring Asscasmignl,

Radesign of 1he prosluct o proshcts congrad By the cerlalxalg)

Change in production methods:

Substantial change m maagement irganasalion;

Subsisial change in fregeency or curticwlum for personnel training;
Refmsing acess lir ARS peranng] foe mudils danmg nomnal busses bours,
6. Failere 1o correct a nos-complisnce idemtified in service or during an audii;

7. Failuee o pay ALES foes

LA ol lad ke

We look lerwaed vo working with vou snd encourage you 10 contaci the undersigned for any needed
cxplanations of the ARS Type Approval Program.

Sincercly Yours,

Sang-Won Jeong
[¥sirict Principal Sarveyor
ARES Haan

Encl.: As sfaled

Page 2odf 2
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TYPE APPROVAL CERTIFICATE

Certiflfcate No. 1 BEM O IS0-0 T Imitial Approval 1 20eh Jume, |57,
Frodluct s Ciaskeis
‘amufaeturer el E & 5 Co., Lid.

39-5, Wiasan-dong, Yangsas-city, Kyengnam, Ko

Product Deseription @ Compressed Ren-Asbestos Shest and Gaskat

= Brand ¢ JIG 00, JIG 6100, JIG G300
= Ban, Thickmgs @ 1.0 ma, 3.0 m, 1% =

= Rira Dolaw, B0 x JEID e

= Basign Press. - Max 30 kpf/d

= Bagign Temp. © Mas. 350 :

= Bged for Fk. L0, Comprassed Air, Water

Condithon 11, This spprovel s grented on the besls of the previous certificate &
Approval teat report no 1-3-411-5E3 & T1411-00780 by FITI Testing &
Regearch Inatitute
4 lesdivides| Profuch Cortification i3 met reguired,

THIS IS5 TO CERTIFY thai the above-menticnsd product bas been approved
in sccondasce with the relevant roquirement of this Society's Rules and /or of the recognized
standards as follows and entered in the "List of Approved Manufacturers and Type Approved
Equipment”.

Pl 5, Ch. 6, Sec. 1 of the Rules for Classification, Steel Ships and KS L 5406,

This Certificale is valid until 19%h June, 2017.
lesised 8l Dacjeon, Korea on 19th Juse, 2012,

ASTER OF SHIPPING

frenerm Mamager of
Marerials and Eguipsest Teom

Modr . Ty apprors sl b owtosmni icaly nopresled’ el ik Creiffcole feremsr iralid’ e S rapiey dobr of 3 Cariyfreair
sm Lhe pre thoad [he o ilpaisim Bt n? v s sraivad e L v mmd inf U |t i oale 11 i ioridesanry
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CERTIFIED COPY OF ORIGINAL

Project: VOO Packing Fugitive Test Certificate Number:  KID 0114048/1
Cliemt:  JEIL E & S Co., Ltd. Office:  Seoul
Client s Ovder Numiber; Date: May 28, 2001

Order Status:  Complete

Fatsprction Dates
First: hhyl!,iﬂ.‘-"l Fimal: H-l;r"ﬂ..m

This certificate is issued to Messrs. JEIL E & S Co., Ltd. to certify that the undersigned Surveyor to this
Society attend at their factory, Yang san, Korea on May 22, 2001 and subsequently for the purpose of
witnessing leak tests of the undernoted A.V.F{Anti-VOC Packing) Combination Set.

rﬁmm
1) Test Conditions
@ Packing Type : AV P.(Anti-VOC Packing) Combination Set.
@ Packing Size . @28.6 X 452 X 39.6H (5 Rings)
3 Test Gas : Methane 99.999%
4 Gas Pressure - 45 kg/ o’ G
 Seating Stress : 130 kgt /cm®
@ Test Temp. : Room Temp.(App. 18°C)
# Gland Bolt Torque : 200 kg.em
® Cycling ¥
Stem Speed 31 mm/sec
[ TomlCyde | 6,000 cycle
2) Test Method . EPA Method 21 - determination of volatile organic compound leaks
3) The Results of Inspection and Tests

Leak test for the subject packing has been carried out at the Manufacturer's factory, in the presence of the
undersigned surveyor, and the results found are as follows :

Cycle 1000 2000 3000 4000 | 5000 6000
Leakage(ppm) | 318608 | 340185 | 377576 | 541477 | 350187 | 11.17460

* Finally total leakage at 6000 cycle is found to be 11.17460ppm.
It was verified that the leak test equipments and leak detector has been calibrated as follows:

__Equipment Serial No. Calibration Date
Pressure Gauge 130455 g Nov. 29, 2000
~ Torgue wrench . 00014Y
Gas Chromatography HP6890
Surveyor to Lloyd’s Register of Shipping
PORME 1123 (11,9 Loyd's Register of Shippeng, registered officr: 71 Fenchusrch Sereet. Lonsdon ECIM 485

THIS DOCUMENT IS SUBJECT TO THE TERMS AND CONDITIONS OVERLEAF

COEFCRLA T FAFTE (1) 7
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‘ Wil s Meggstar hids
Liowd's Bt Port OMen
| 1100 Flos, €1 Koses Expoess g 199

Reqister Dargro-1o, (3, g, borgarny-
DOl B SO Pkl o Ko

Pebiplalid ofi] 41 B0 REND
Direct ke <805 | -540-1040
Faiphemdlie B4 1-RNPOFPG
el ttr-porrilie g

EIL B&S CO LD PITg e I g
309 Chungrecl-ro, Yanguan-si, Gyeongsangnam-do, 626-230, Korea

Dats ¥l iy 3014
Yeiw rarl
Do vl P T DOE D

Vetoome 80 the Licyd's Regeter List of Type Approval

Licyrd™s Begrter (LK) & one of the world™s foremodd ship cdlsdifacation socetied

Wi are a lsading mdependert technical inspection, cerilicabion and adviony organisation, oo aling
woridwade i the manne, olfshore and induvirial sectons

Wi aim o provide sk management solutions fo enhance our chents’ guality, safety, erironmendal
and business perlormance.

Wie are plaased 10 inform you that the Type Approval Conificate of the subpsct product & grantied and
well be inchuded in the appropriste part of the List of Liayd's Register Type Approved Products. These
kst appear, in Englich, on the Loy Begiter web ste which o updated requiarly

Gy Colin I Drfin FOMmatinn .

Flease find enclosed herewath a Type Approval Cenificate. assooaned Marme Detegn Apprassal
Cocuments and a copy of List Endry for presentation o your company.
Pleaie be noted that this Type Approval & conditional upon you comphang wath the reguirements of

the LR Type Appraval procedure, it thould also be noted that any change i the condiens undes which
apprcrval was given that affect the valdy of the Certificate must be nobfeed 10 Liowd's Regater without

iy

We beliewe that your relatiorship wath LR will prove a waluable promotion resource for your company
and we laok lanward 1o a lang and mutually benefasal partnership in the fulure.

B W Kim

St
Busan Poet Oifice
Liayd's Register Asia

Working together for a safer world

v il Regder g s iy £ o e o ddeng raeman 2 Ly Rl W el Lome il i el i il o Ll
Lot a1 B e iy P SR W e el ] el PP el L ol p resgalee el o B raglaed e W
g Al il T er 27 e Pt B il © draliien, EDIAMGIEY. W &L ol Begenmar oyroean-| Do 6y
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Register

Type Approval Certificate

Tha o fo crrirfy that! dhre wmdornobnd product has been besded sty sattliclony Femdts (e dcoordbinee ot The
sebevumi Fepatirments of s LR Tige Approcad Synfo.
This cortaficate is maued o .

FRODUCER

FLACE CF
FRODUCTION

DESCRIFTION

APPLECATION

STANDARD

Certificaie Na,
Isasge [hale

Eapiry [aie

JEIL EfSa, Lisd

M Chungrmveolro. Yangsan-si, Gyeonguangnam-do, 62620,
Kotea

Erciid ey Coiridbact i

90 - ER
[T 9230 - F5
[ 930) - O
[ 3850 - S (HT)

Inafusirial Felds, used as Proloction of oorroskon & olecivical dnsulation in
pipeline

LK Hules and Regulations foe the Classification of Ships, Part 5, Chapter 12,
July 2013

ASME Bl 5

ASTM AL, AT

Marvalactuser's st specilications Mo, FEIL-13-10-002

14,/ 40004
11 Jually 20014
B0 Jusby 201%
od 2

Limal's Repisier Cronp Limibra, regieierrd affice
M1 Femchurch Siveet, Lossdon FCIM 485



Lloyd's
Regite

RATING Marvalactuser's prodect specification Mo [IC S2I0 - ER, JIC 9230 - FS,
TIC G320 - 065, [35 2850 - SE(HT)
FIC 9230 - ER | Basic 4.0 mam Mare. ANS| H00LE
e (4.0 - Bivnim availalle) |
C 9330 B85 | Basic 3.2 mmn | Mo ANS] S00LE
| (3.0~ B0nm available) | .
I 320 0% | Basic &6 mm Mlax ANSIISOOLE |
(50~ Bilvnm availabh
IE 3%, Barsic 3.0 mim Mo ANSI 2500LE
SE (HT) (A0 = Blenm avadlable)

Note : The prodhacer’s catalogue to by comalbed for masimum pressure and
temperatare ratings.

FERFDRMANRNCE — Fepdoumiative samples ied in scoed sy with the manufachurer’s sk
TESTS spocification Mo [EIL-13-10-002

Hyydeaulic test : 310 hpa

Irvulaticn Besistance ; 1M, DGV

LOTHER ez invsus baton s 6 1o b irestalbed) el maertiined 0 aooos dance with the
CONINTHESS el Barvn™s insbructisnm,

“Tay Crrtsfivate i mof sulsd for cgaipment, i desgn, mitings or operafing pardsselers of o aoe fee tiracd
from Hw sprvm frsbed.  The masufachumr sl sotify Lioal's Fegrsler Asa of dry moslifvihon or
shmges Fo iy eqprss s i oeder foabta @ pafid cevn foote. ™

The Divegm Appranal Docwynt Mo, 1590040 o it svppdmaen tery Tigw Agprooa Terms i Condiorn: v
gt off tes Lortafivaty

1
Centilicate No. 14, 0004 LQ i
Insue Dats il July 3094 e e
Expiry Dhite 1 July 2019 ;?,%‘1/7-@—\_,
Sheet 2ofl S Fochunical
Lol s Begister Group Limided, segestered ofcr
71 Femchuonels Strend, London ECIM 405
Sl | My | il i ey el s aeS s e e e T T B R, L LR Y TR errey
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Marine Design Appraisal Document

Lioyd's Register Azia

Busan Technical Support Office 11 July 3014

10th Floor, £ Korea Express Bidg.,

115, Daegyo-ro. Jung-gu, Busan Fee qute The dooosmen] numbet on & Tubone Cormmunicabom
Repubdic of Korea

TEL. +82 51 640 5000 FAX, +82 51 637 4114

THE LR TYPE APPROVAL SYSTEM, 2002.
Issued fo: JEIL E&S OO LTI,
For: Insulation Gasket set
TYFE APPROVAL CERTIFICATE Mo, 14/40004

The undermated documents have been reviewed for compliance with the requirements of the LR Type Approval System, 2002
and this Design Appraisal Document forms part of the Centificate.

APPROVAL DOCUMENTATION

Request for Marine Service (Form LR2502) dated 10 October 2013
Apphication for Type Approval (Form LE257 1) dated 10 October 2013
Inspection and Test Plan (Do, Mo, JEIL 13-10-002) (1 page) dated 16 October 2013

TEST REPORTS
Firm’s Test reponts (7 pages) dated 26 November 2013 witnessed by LR Busan Port Surveyor

Busan Port memorandum dated 30 October 2013 accompanying Inspection and Surveillance of Production Facilities Control
Mo, BUS 1306566 witnessed by LR Busan Surveyvor dated 10 October 2013

) rovianl T il

Type Approval certifies that @ representative somple of the prodwetis) referred o herein hashave been found to meel the
applicable design oriferia for the wse specified hereine I doves not mean or imply approval for any sther wie, ror agproval of wiv
produci(s) designed or mamyectred otherwise than in strict conformity with the said representative sample,

Tvpe Approval i1 baved o the wnderstanding thar the maryfocmrer s reconnmendarions and instrictions and amy relevant
requirements of the Rufes and Repularions are camplied with,

Tvpe Approval does not eltminate the meed for normal inspection and swvey procedures required by the Rules and Regularions.

Lioyd’s Reglster reserves the right to cancel or withdraw this Type Approval Certificate in accordange with the LR Tipe
Approval Syatein Procedure

Fikag ACCEPLANLE OF AL TUAL TTERS) DEFENDOS) (b SATHFAC TORY SURVEY AND TESTING

Lioyd 3 Bpgader A
5 @ elridary of Lioya s Regaler Gicag Limbed

Ligeyld's Rirgriner Gatioueds e, it acdihtes: andd subeciones. and 1hesr repecive MO, srmpiowess o sgoniy s, infadealy and colecirety, efened o e tha clase @
Ligrped's Begater. Loppd's Aegeriey saumet no aponebdty and 1Pl nol be kible w0 ety perun bod gy ke, damage o erpere caned by iebance on ihe irloimaton of
BJVCE N T dooumen] of Bowiceten! promaded, wnless el penon hes sgned & conbacl weth the ieiesens Lioyd's Begaie entity 100 the prowsion o thiy information o
el i defedl i THAY Gl drry seponeibaity or Rabdity m eschasredy on e Tenme Snd ookt S8% Sl 5 Tl o gt

e B SHRAAR (2011 A D)
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I_Q Lioyd's

Reqister

Type Approval Certificate

Thes 1r &0 covhify thal e uskymsial praduct bis been Inted orth setifictory ronll v acooedaney mvi S

rebrumt requeriments of tae LE Tipe Appronal Sysiere.
This certdticabe s miued

FRODUCER

™re

AFFLECATEDN

STANDARD

HATIMNG

Certificate Ne.
lisasd [Pate
Exgiry Dute

[ERL B, Lo

P Chungimoeolfo, Yasguan-al, Cyeongrangnam-dao, 636240,
Keara

Imvalation Cavskit wet
JHC 9320 = CFS

Eredusirial feehds, used as Frolecbion of commion & slictrical imsulation
pepeline

LE Rules and Regulations foe the Classification of Ships, Part 5, Chapter 12
ity 2013

ASMIE BIA S

ASTA ATTE AT

AF1 6FB Pire Test

Marulschser's peoduct specificaton No. JIC 9135 - OFS

e _ﬂ_:_ﬂlt'l'l'-':'l.:'llu Frmsure
I B - OF% | Bashc b mm hlaa. ANS] I500LB
il ~ B.Oriem anvailalbde

Mo - The producers calalogue 1o be coniulied for masienum I ard
empizaiurs ralings

1440002
11 Juady 2004
B0 Juby 201%
T F

Llvsuds Rigpeafer Goroarp Limbed, nogptvdirendd officr;
J1 Femeharch Sieeel, Lossden ECIM 4RS
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Llioyd's
Redister

PFERFORMANCE  Fepecscntalive samples tevied in scooedancy with the marafscbaros’s ted
TESTS Specificalion

Hydralic test : 3.0 MPa

Ernvulation Resimtance ; Min, ML, 1000V

Fire lint carried out ambes {Covtificate Ko, MIZSISOIE/ FM/ 261010

OTHEE Thas irsulabssn s w5 o Bsr irmtalles] anad massained in soocadance with the
CONDITIONS i i DR 8 e LU Lo

"This Cerigfoite & ol palid for agipmaent, thy deugn, rahisge o opvrafing paremcters of bach Aty Bevs
il from fie specrmen foded. The manufactueer should nobly Limad's Regraler Asia of any modificataon o
chalriies o bt reflugmen I i order 1o oblias o il crmhSeaty ©

The Desgar Apgrana’ Docomamt Mo I D aud 1 wappdowenbery Type Appeooad Terme anad Condinions
Jorre part of thes CrrtgSoaty.

Certilarale Mo 14,/ 4400 2
Besue Dats 11 ulby 3004

Expiry Date 10 faly X019
Shwert Tol2

Lils Rirpivder Goroap Limifed, H‘;ﬂ-ﬂ"ﬂ‘ iffioe:
71 Fenohanreh Eirevl, Lomdbw FCEW 4 EF
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Pogument no 145490012
IFEue numbes Q
Page 1 of 2

Marine Design Appraisal Document

Lioyd‘s Register Asla

Busan Technical Support Office 11 July 2074

10th Floeor, CJ Korea Express Bidg.,

119, Deegyo-ro, Jung-gu, Buzan Fiasrse: quoie The dooument numbsr o all fofure Coshmungatons
Republic of Korea

TEL. +82 51 G40 5000 FAX, +82 51637 4114

THE LR TYPE APPROVAL SYSTEM, 2002.
lscued to: JEIL E&S OO, LT,
For: Insulation Gasker Sei
TYPE APFROVAL CERTIFICATE No. 1440012

The undemoted documents have been reviewed for compliance with the requirements of the LR Type Approval System, 2002
and this Design Appraisal Document forms part of the Certificate.

AL MENTA

Requeest for Maring Service (Form LR2502) dated 30 May 2014
Application for Type Approval (Form LE2571) dated 15 May 2014
Insulation Sets (JICT700 SERIES) for JIC 9320-0FS date 30 May 2014 witnessed by LR Busan Pont Surveyor

TEST REPORTS
Firm's Test reports (6 pages) dated 14 May 2014 witnessed by LR Busan Port Surveyor

Busan Port memorandum dated 30 October 2013 accompanying Inspection and Surveillance of Production Facilities Control
No. BUS | 303827 witnessed by LR Busan Survevor dated 10 October 2013

Fire Test Cenificate (Mo, 30252301 EFH26.11.13) ssued by amtec dated 26 November 2013

Type Approval certifies that o representative sample of the product(s) referred 1o herein hashave been found to meer the
appiicable design criteria for the use specified herein. 1t does nor mean or imply approved for gy other use, nor approval of amy
produci(s) designed or mamufactured otherwise than in sirict conformity with the said representative sample.

Tvpe Approvel is based on the nnderstanding thar the manwfacrurer’s recommendations and Instructions and any relevans
reguiremenits of the Rules and Regulations are complied with,

Type Approval does not eliminate the need for normal fnspection and survey procedures required by the Rules and Regularions,

Lioyd's Register reserves the right to cancel or withdraw this Type Approval Certificaie tn accordance with the LR Tvpe
Approval Systest Procedre,

AL ACCEFTANCE OF ACTUAL ITERAJE) DEFIRNDS) On Sa T AC TORY SURVEY AND TESTRG

Lioyed's Resgesier Az
5 & yutrdiany of Liceeds Regesed Giceu L

Lioyd s Rester Cooup Limibed, @5 aifdalet and whadare and ther rspoctrar offoem, armgioyees o agenty ane, indradually snd colectively, ielensd 1o A Th e o
Licer® 5 Higrter”. Ligyd's Regater maumes no resporsibiay and thal not be lable 1o any perion for sy lou, Samage o gezsfs Cauned By dekgece on [he snformation o
Brvae i ithe oocument of howsorel pogwded, unies Thatl person has sgred & coniract with the relevan) Lioyd s Begster entity b e provson of o edematon o
EveE and o Thal Case any nelpcoskybty or lelly & eachanedy on the W and condSions wi oul in That cortc
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Lloyd's
Register

Type Approval Certificate Extension

Hpis is b certify thst Certificate Mo "'ll."I T o thae undlermoted |."F"I.|1l|. & 15 extended amd remuimbeored an

ahdw i

[hls & wrtificate 18 issued (o

PRODUCER

I"'LACE OF
PRODUCTION

DESCRIFTION
Y
APPLICATION

DESIGN CODRE
STANDARD

RATINGS

Certificate Mis
Issuie Diate
Expiry Date

Sheet

Lipigl'e Regisler, regislend office

JEIL E&S Co,; Lud

YW, Chungnyeol-ro, Yangsan-si, Cyeongaangnam-do,

hllll'ﬂ. 1'-II-'I’I.I| 'H'I ol

L |1mp|'.lulu-.! Mo Ashbesiion Shiel & CGaskel

N GO, [1E 6200 & J1E 6400

Marine, offshore and industelal piping system for olls and water

| H HI.JII"HIIhI I'\:l'HIIIlitIHI'l'l tovr fhis |.|-.-.||||.||||'||'| il "-||'||||'|. ]".1|| -1I,{ ||_'|I_'|h'| 12

July 2014

ASTM F104-03 FR2100-E23M5  “Standard Classtfication System for Mon-

mictallic Caskel Materials™

JIC B0
b hiik I]‘In'hlll'-.-.
Maximum limils of working prossure

Maximum limits of working emperi e

1L 6200
Sheet thicknpss
Maximum limili= of ',-.||||hi|'|j-. plussure

Maximum limits of working mperature

i3 =13 mm
L M
150 ¢

(15 =32 mm
0 B
130 5

19,/ 40029711
{4 February 2015%

14 Febiiary 2020

m |
1 vy
— A Yomare Hahay

o~ »
Wl‘". Dgim B0 VS OF 04

1S UF SO

LGyl § Hisdjisier Asip

1 isl &

L3 ¥, Kang

Husan Technical Support Office
% a member of Lloyd's Register Group

1 Fewchierch Siveel, Losdan ECAM 485




Lloyd's

Register

JE el
Sheet thickness

05 L2 I

Maximum limits of working pressure 5.0 MPa
Maximum limits of working emperature @ 480 %

Mote: The prodlucer’s applications are (o be o omplied with

PERFORMAMNCH TESTS

Representative samples of 1.5 mm sheeis tested 10 accordance

with th riuirgmient= as specilied lor FFI2100-E385 in ASTM

1M

“Thies Certificate t6 nod valid for squipmenl, the design, ratings or operabing paesiiciess of ldddi Jimbe et i
Fiirii ”il' BENSLIRE J'."-I.'n.f. ”Jr' I'Hn'i“.i.l'lil hirer '..Ih'l'illaf Hl'f”lj ,I fa-lg,;l-. H|'.I_"]'\.“" l."'|.'\.r”- |Ilf AR T "h.“.' i i ,Im”ll.l,'. i ”h'

cifritgreici (o order e obbadn ol devdifenle

”H' it i hl'llJ f'l'-rll.l'il ."I.;'f'!.”-ml Lrocrmrnl M |"'|II."'I1.||']‘.""M “ ,r”,f ifs -\.J”r’lfl-m,-”hg.l” fwll' ;ﬁjr;lp,lp,” Tirmis |”||||Il

Conilibions forne part of this Certificals
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THE LR TYPE APPROVAL SYSTEM, 2002,
Issued to; JEIL E&S CO, LTD.
Far: NON-ASBESTOS SHEET & GASKET
TYFPE AFFROVAL CERTIFICATE Mo, 154002%E1)

The undemoted docuimeits have been reviewed lor compliance with the requirements of the LR T'ype Approval System, 2002
and this Dosign Appraisal Dociment foriiis pait of the Ceriificato
WjE L1 IR o
Request for Marine Services, Form 2502 dated 29 January 2015
Application for Type Approvil {TADL Form 2571 dited 29 Tanury 2013
Declarption fram Manufsciure for Extension of LR Type approval dated 29 Junuary 201
ST REPORTS
Huzan l'ort memorandum dated 30 January 2013 accompanying Inspection and Surveillinee of Praduction Facilities Control
Ma, BLIS 1501 245 witnessed by LR Busan Survevor dated 249 January 2015
' s
fype Appvoval certifies tha o represeniative sample af the prodiciis) sefieed B herein bashave Boen fad 1o e i
".i"':l""'IJIII "h'f" 'f""'".'“ ll'ﬂ'l’”ri .Ii”‘" H'i L XN rJ'r'u if lfl'l in h |lll'i| N K BREERERE aR rﬂurfr ,lullrlip”nf .ﬁ”' FT .,r.l'h'g' B, i 'Jj"”"‘“””lr
aaty prevschcivs) defnod or miansifienived otheratse than i sivict condormine wigh the said repreieniative sample

fype Appvovsd by based on ihe umbersianiding thar the siiidaciurer 5 reconmmendations aisd iveeietions. aned ai Felev
Fogiiremends of the Redes il Regulattons are complived with

Pype Approval dovs not eliminate the seed for normal inspection and suvey procedires required by the Rides and Resylations

'F'r"l"':l" 'rt"'J-.'“f"'" r’”-‘"f' 'J'”"'"""" PRV Hh' “Hﬂf fia 1'|’l'i'F|'|.'iI N W r.‘ﬂn.ﬁ ny Ilf”'l. hlfh' 'ilfljllnn\”fl '1'“!”;.' et i i nlhll'”m i |||'”-|f; ”lh'
LR Do Apprvonad Svstem Procedure

e L %

MEHbETAIRE " Huppo et

Erigindi (g Systenms =t

vl
LN LA RRIIGH Suppart Office i

TEETYTT Ty

Tiel ;=B 51 G0 AG04
Faxi+«H2 851 637 4114

I" g ) i lr i
Ernail: daoiig Lang gl org
il A S| A [ELY 4 TR AT hi
il ld¥ Adia
i Cfd et jiamag
10910 § Mgl FLf WD, 116 @TFilales dinid walivifear SV AR Y 1E GRS e i it T} e ylekpaily and actively, rebariedd o o T
¥ § Mg o L 2 lililg afl sFiall rul Wiy iy | wRAGE G pEp § g sl i
kit v ; f ’ HHl, i Pl ¥ il m LT vl Vil 1'% i §laid g I Tha pus | I r
bl AR o DR o ey iy 14 1 i lilifdy La i I




Part 14
Subject: Fipe and Pipe Couplings
Product: Flasge Gashet (Part 14)
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CERTIFICATE ===

N 0252301 EFHA6.11.13

qualey
Certifiend

in accordance with the Specification AP1 e

BFB [dated Dezernber 2008) the gaskel ‘: DAkKS

STARTEC™ §320-OFS e eogg

5" Class 300
of the gasket manufacturer

JEIL E&S CO., LTD.
KOR = 309 Chungyeolre, Yangsan-5i,
Gyongsangnam-do,

was lested In respect of fire safely, The fest was made under the Tollowing
condiions:

Tetal boh load: 1021 kN

Burn periad: 30 min

Avarage temparature calonmaters: = &30 °C

Test pressure (absolute): 38.3 bar

Test madum: ‘Water

Laak mie: 020  mifinch - min)

After the burn paricd the conneclion was air cocled 10 a flange tempearature below
100 “C. During the cool-gown the connadtion was sill prassurized with the best
PrassUne.

Therslone the gasket is in comphance with the tightness criterda of 1 miyinch - min)
of APl 6FE during bum pariod and cool-gown, The gaskel manuacturar can mark
the gasket as 'FIRE-SAFE' in accordance to the spacdication AF| 6FB.

This cartificate s only valid in combination with the test report 3025301/,

Laufien, 26.11.2013

amtec Messtechnischar Serdce GmbH

Dipl.-ing. F, Harker
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1. Alges

4™ Sheet Gasket ME &5 AlH

2. A BT
(i) 29 : LEAKBLOK® Premium P200
(2} AR 113 : Compressed Non AsbestosiShepts & Gaskets
- Y i =
@ Al BUX 72 : ASMER 16;6°/ 600LE 6" Raised Face Flange

@) AR A S muﬂ?\if%*- w7 oy,

3, AlEwe ‘ &
BS 6364:1984 Valves for cryoge:
a0 A HE MY o]
(1) Al & 48 Al
(1) A|8 Gasket2| o Al % B A
(Eh, AlRS| 9 W F5e 58 STS0
(2) AH2 Helium 4 AlY _ '
AR ZIANE § B Aofof RaBl0 AAADF RIS £32 BEE M
@ MRoiM @ES olBsi0l SAEE S 6.0 MPa 71X $4 0iF Helsic)
(ch, 2802 1 MPa ¥ 298I S50 40| LHSN S4 U XD Lot )
@ 2 chig US 1022 BXIS0 HWECIYME Bubble® MAS0 SURSE Holzc)
(3) M Helium $4 AlY
) M2 Wejol FEE BAXE Yol 1412 ola WS} (<28 T ~ =32 T)
@ 14120 3 KE Mol GoiE Alehoid @HE o/Bsiod chER S0tsi0l 80 bar FHX
A O moIBich(S TEo| Suo] WSS S4 W Unixiel geisict)
@ 2 Ay SlRE 1087 FRIS YECIHEE OB SURSE YOIt
(4) A2 BH ¥ 2|YMY
1) MEoM o] SE HF ASE A20l 244120 Wi 3 (2) AR Helium 54 AMHE
Flgsict
(Z) MEA S0 BUE 2F 4= B AlHE YR et
(5) 1 2i8 Hab
(1) 4§59 MUEO0| ME AEE U ARE M20 244120 B2 ¥ a3
AlZ Gaskete] 2|5 U B AsiE ooz ol sio)

service _ Appendix A wa::.temi
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(1) AlEE 218 A - Q@
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e Boma semay HAHMNE d"”';ﬂ
/R T R P T TCHPV- 16-01-103 %% r
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A ABhT SH02E 800 A un
FolSta 2o egddn vgadey | HelA( 05 WD 06) anwaws nEus
Tel. : 061-200-6546, Fax. : 061-200-GE8 A
4 o}
0 AR AlY
AlY 74 4B (2T 29%)
Helium Detector®] ZHE : 107*(cc/sec)
W S Al
L 0T
ore o av | gRRn a2
“'lﬁ]‘ ‘i_:g}.d__ r".l-'il'l.'-ﬂ.‘ll':l‘lr'. (Haliwm delector & |
o FA =P Bubbla Cheack)
1.10 ‘.:?"" 17.4 10 ff:’: No Leak
2,09 17.4 10 > No Leak
3.00 Mo Leak
409 ' No Leak
5.05 ; No Leak
6.18 . No Leak
7.08 174 d ooy \ 0 3 No Leak
8.20 17.4 147 e Mo Leak
) M AlfH
Al B EEB
Helium Detector®] ZE : 107*cc/sec)
B 2R 54 AE (&5 99%)
= 0%
oE BA BT o 8X Algt
{Hafium detector &
(MPa) {T) {rmin} Bubbie Chesck)
1.24 - 339 10 No Leak
| 218 - 338 10 No Leak
3.58 -39 10 Mo Leak
a.88 - 339 10 Leak
QP-24-02 fevision No- 00 2 May 2000
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(3 A2 = E 7R AE (UEX 2 M)
AlE 74 - €B (=T 99%)
W25 4 AME
il 04N
mo | m [ mme [
Bubltile Cheeck)
1.06 iﬁﬁgE ]| B 19 No Leak
2,08 ;.,F‘“%F? 1D’:;A;,:rf No Leak
311 r";p 213 10 “7x]  No Lesk
413 No Leak
5.11 Mo Leak
6.07 No Leak
7.03 Mo Leak
8,06 Mo Leak
TEAR
3 oYy x| 55 §e
B A2 A S
Check No. | 2 3 4 5 NG,
12 6717 | 16755 | 18684 | 16523 | 16748 | 18ees
[mim] i
i 266.15 | 265.42 | 2649 | 266.75 | 266.37 | 265.92
[mm] )
B M2 AH F
| Check No. i 2 3 4 5 AVG,
D 167.04 | 166.95 | 186.12 | 167.32 | 16691 | 186.87
[mm] ajf
AN 26638 | 26543 | 266.02 | 26617 | 28458 | zes.72
[men] i

_Em_
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TEST REPORT

Heporn by G0 40006
Paged 1 17§ Pages
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m Sutmidery of KFPA

®
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M, Cymmmgriung-dae, Genam oo, Yodka-, Covocash-To, 405-991, Ko |w
ENT

1. Client
v Name © JEIL E&S Co., Lid, (Kim Cli Yeon)
+ Address * 308, Chungayeol-re. Vaagian-si, Gyeongsangnam=do. Korea
* Date of Reesipr & April 10, 2014

2 Test specimen | LEAKBLOK® Premium{504A)

3 Date of Test = April 17, 2014

4. Use of Beport | Capability verification

5 Test method used - 150 159621 and 150 15622

G Tew Besulis :

LpecaEt Mominal ' e = IH.ETHI:
ilze Fire emfwunce : Hydrosiatic lghiness
. X i besi | o5l
ml ::I ]
Lﬂmimﬁ | boa Mol lesked Not beaked

= The reeabs shown in fhin tewl repori refer only o the specimenda) tesled oelein ofherwoner ilwded

| M fferrraiioe

— _
Mame - Bim Doeg-Suk

-

[ Tested by
| N e, B o S

A,

'—F-l_--

|:'r
Fire Insurers Laboratories of Korea i
a submicEary of Korean Fire Protection Associadles 1
L

FPOOT- BOLALTE

2 1V BT Ll b
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TEST CONTENTS

1. GENERAL
i1 Name of 13t sample | LEAKBLOK® PremiumiS0a)
1.2 Applicant | JEIL E&S Ca., Lid
I, Chungnyenl=ro. Yamgsan=si, Gyeongsangnam=do Korea
1.3 Munilacrser of the specimen | JEIL E&S Ca,, Lid,
1.4 Application date - April 15, 2004
1.5 Date &f wat @ April 17, 2004
1.6 Test place ! Fire Insurers Laborstories of EerealFILK)
1,7 Helerenced el scandard
IACE Req. 311, Boguiresenis concerning pipes and presswre vesselslPE 115088
Fire endurssse teill, The fire eodorance te@ wad o be conducied on the selected
best specimens as per the following standards.
fal 190 §9021-3005(E): Ships and marine technology = Fire reslsnce of metallhe
ppe compoanentd with resdlien) sod elastomeric seals = Test methods
fhl 150 1502 E=005(E): Ships and marine technology = Fire reslstmnce of metmllic
pigr components with resibent and vlagtomeric seals - Requirements impesiqd an
the fest benkh

2. TEST SPECIMENS
2.1 Mume of et sample = LI-.A.IiH].I:I-I'i.'. Pt SO F
2.2 Type of specimen  Compressed on=Asbesios sheet & Gaskeis
243 Momink]l sies ¢ 10K SOA, FR Typs, Thickneid 1.5 mm
24 Design pressure @ 1 MPal 10 Bar)
28 hatorial @ Symibetic rubber = Acaesd fder + Filler & e,

28 The numbiér af fesl sample - | umil
2.7 Coher detuils | Reler to the appendi 1. Specificabons s drawiig of the 168l specifmen

Frooe (oCig Z10=2 7




FILK Beeprart Mo @ (RO 0056 |
a Sabuakary of KFPA Fagel T 0T & WPages J

3. PURPOSE OF THE TEST
mm“ﬂﬂﬂﬂlﬁ-#hﬂ'ﬂﬂﬁlhﬁ‘frﬂhhnﬂpﬂfmtﬂﬁr
LEAKBLOK® Fremiusi50A) submitted by FEIL E&5 Co. Lid. sccording to the
tollowing test ssthods,

4. TEST METHODS
4.1 Test apparaius
Tedt rig sevanpeswnis for the fire test are fo be as indicated & [Figure 1],

S— —— .

Key
1. Ll fEeee i:.'ﬁr'l-rnmhlllm_j;l'f.m
Z eabdesl gad Lk | b, Water lemperabure @l lesi plve, outlet
1. eahuredl fas | ¢. Flasmw temperabure below censre of test plece. |
4. mukng valve d Fled rile &f waler
5 secooral eea SETeT F. Eorkrg prewure dorng bl
B, waler lank with heanng’ooolisg I. Cosiral vakiei
I | g Extanst gus.
| h s
' | L Combwstion air.
l________ e L A supply.

[Figure 1] Selrmaric diagrass of the sl rig arrangements for the fire tes
FPINE- 1000 TI0=2TTige)




| FILK Heport Mo © G014 0066
a Subsidiary of KFPA Pael 4 W 0 Woges

4.2 Ted! protedares
4.21 Fire endurssce test

{8} The lest specimen it bo B installed on the best rig soch that the cond of Berser
exlendsy beyesd e mechiascal pnt by & beast 30 23,

L — -.
] & - .
L2 ] 4%
. — H-r:r_

I Tesi nﬂf“l.'iﬂn:fﬂﬂmuwniﬁ-ﬂﬁfﬂ.
| 2, Rurfesr b, Wikir bermperature of Gl plece (oailegl,
C. Flare pergeiratate below centre of Desl poeor,
d. Flow direction,

“I n e B e ——

[Fegwre ¥| Temperales mekisfing poinc

2 Aler installation. the best specimen is rimsed with ibe waler af lbe presswre of
(500 £ 20F kPa for @i least 1 =dn in order 1o evecase a3 faF a8 posaible che alr
contaitdd in ke fpecimaen,

{3} The specimen is exposed o ibe Mame with the lest lemperature of (B0D + 500 T
for the durstion of 30 min o the preagere of al least SO0 kP35 bark

1) The specomsen (s 00 be completely enclosed by ke Mame.

(5] The indst wabér lemprature i maasdained 28 the temperabare of (B0 £ 2§ T and
the outlel water sempersture s io be kept within 85 T.

4.2.% Hydragalic lightnoss 10@
After ibe fire dest. the pressene inside the joint assembly i o be sbowly
increaied 1 1.0 tUimes of the design prossoe, Thas lesl jeessure is o be
relained for a minimum duration of 5 mm
FIPAE - 10Cim 21T
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mm R ——

AA R e ats

4.3.1 Fire endurance test
There shoodd be no wign of leakage when the specimen (s exposed 1o the flame
for 30 min

4.3.2 Hydrestatss tghtaess lesl
There should be no sign of leaksgpe when the specimen is maintained a8 the

progdone of 1.5 lisses of the design pressure for 5 min afier the fEe best.

[OTE]
For services oihwr thas Mamsmable DNobds, & leakige rate of sol moew then O0F Limin s

et scorpabin,

4.4 Meaayring Imtrumentalion
4.4.1 Thermocouples
{1} K-type Ehermesoaple © 1.7 mm in diameler
1.4.2 Pressore guuge
(1) Powrdon goopes & maximom range of 50 MP#50 bar)
(2] Dhgsial pressure gauge | maximum range of 30 MPw{33 bar)
143 Tranamiver for recordimg the inberaal pressure,

5. CLASSIFICATION CRITERIA
The test specimen subjected do fire for 30 min ar 1B temperatare of B0 T under

ihe design presaure abiold ped shew any sign of leakage when subjected o prood
pressured |5 lmes of design pressure) afier the fire test.

6. TEST RESULTS
Fire ondurame Hydrastatic lighiness
_ Deesign best Eirsd
Tes specimin DresSue Tout Teat
| har) Pressure Leakage pEe S e La-akiage
(hasr}l | | ibarl |
LEAKELOK® o " |
1 Pl Beaked 15 -]
Premium{S0A) 2 [ e
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! & Sehaikary of KFPA Fagel & Vi 3 Pages

The LEAKBLOK® Premiosd{30A) submitted by e client, JEO. E&S Co. Lrd, samfed
the clagdifcarsa ¢riteris of 1he marine piping system specified in 150 19921 apd 150
16522 as required by LACS Heq. 2001 1{Requiressests concerning pipes and pressune
veisels - FEIL5.56. Fire endurance testh
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APFENDIX 2. GRAPH OF THE FIRE ENDURANCE TEST

Fire endurance test [T Ryt
Labaexiony ALK
: Test Standard R0 1S B oreale
D rigicr LEARELTE
Test Date ia=d=17
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[Figure 2] Graph of the fire sodurssce Lest
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APFENINX 3. PHOTOGRAFH OF THE TEST SPECBMEN

[Fhats 1] The front of test specimen [Fhote 2] The back of test specimen

APPENDIX 4. PHOTOGRAPH OF THE TEST

LEAKBLOK® PremiumdS0A)

[Ptestn 3] Fire endorance lesi [Fhote 4] Hydremmatic tighleseis Lol

The and of the repovi




TEST REPORT

| T
-_:-"-i'_':-\':::. Dong-A University Certificate MNo.: ri\
[ @ ' Technical Center for TCHPY=-15~04~113 L -
S High-Performance Valves i‘r EE—"
Lisd
24D Hedwrd-oong, Sahd-fu, Bussrroiy, Fonss P i
(To: 482 §1-200-6508 Fax- +82 §1 P00-0508) | OO ol e
1. Clenk

o Name - JBL ERS CO., LTD
o Addess | 308, Chungmyeci-ro, Yangsan—si. Gyeongsangnam—do, Komea

© Porson in chape @ Hyeon-woo Jeong
2. Use of Report - Qualty Marageman

d. Tesl Sarmgle
¢ Compressed Non-Asbesios Sheots & Gasiats, LEARSLOK® Pramium

4, Cabe of Test - 2005 03, 27

5. Teal Meathod Lasad
! Peference 10 the 'BS 3541984 Vaves for Oryogennt Sanvice

6. Testing Erwironmani
o Temperaburg {163 £ 3.0 )70
+ 5 )%

= Pelate Humicity - [ 42 AH.

1. Test Resut | Raler 1o e 185 result

* The results shown in this test mpord efer only 0 the sample(s) tested unless olfenvise
sigied. This Test Report cannol be mooduced, axceot in full,

Tesed by Appicepd by

Affirmation | Ressarcher Technicsl Manage
‘ Mame @ LY. KWOR, |Hmu: g0, OH. {5
2015, 04, 17.
Director of Dong—-A University 3 =

Technical Center for High Performance \gﬁras

flmd i
ha = LR R R

P2 02 Bevigion Ny, (0 W May XD




Dong-A Unbversity Cartificate Mo J"" "'\

@ Technical Center for TCHPY-15-04-113 aﬂ £
'“x_t, High-Perfoemance Vatves i g

Hadar?—dorgL Safepu Dusan=cily. Morea Page :
Tk a2 Er i iiet P b 81 20i-000d) ¢OFa T, o ——

# Test Aesull

1} Test
Cryogenc eak st i Compeessed Nor—Asbestos Gasket

2) Test Method Lised

Cryogenic test has performed in accordance with BS B84 15984 Viakms fof Creogenic

aspacd _ Apgendis A

1 Gasknl zample shall be centraized Desween flanges and  inshalled  with
MEDo Tl Donduse value,

Leskage verilication shall e performed under ambsent condition by presswimd 0

b with nedim gas,

Caredul inspaction is mouied ior bubble detection during 15 minules.

immerse the completely instaled paskat Aange 65 in liguid nitogen and freezing

moen Fan 1 how{-196 T - -185 C)

After 1 howr immersed liguid nivogen, check a GryoQenic leakage by input 30 Dar

af helium pas,

& Carelul inspection is requined for bubble detection during 15 minules.

3] Tes! Samole
T Modsl @ LEAKBLOK® Pramium
& Maiensl ;| Aamed fiber, Glass fiber, inorganic filer. Elastomer & Chomicals
(The auct matirial compasition o B nol indicatéd i the repdi ol he
techrical confidentlal o JEIL EAS O0.. LTOL)
(% Test sample siandard | ASME B 1621 / G00LB 2" Aat Ring Tyvoe Gaskat
& Test flange sSandard - ASME B 16.5 / G00LB 2° Raised Face Flange

4] Aigi
(1) Amrbien temoiraire beal resuils

B Shed inaage test [ Test Fluid © Helum Gas )

Prasmdo Torperatug Duraticn Leakicn Tost
(g (%l {rrin] (Dubbbie. detwction)
21 163 15 | Mo Lk
QP24 02 Bevigim g ) E May 208
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High-Perfarmance Valves o

44 IJH""'..
D sl -dong. Sahaegs, Bearecty. ores |'.l-..:,= T0F 3
< b 1i
Tol =0 41-200-6448 Fax +B7 41 J00-tase i el

) Cryooeric test resuls

W Shell eakage tesi ( Test Fuld @ Hellum Gas )

Pe ks T i Dourpdion Lisasmg Tast
[w%al (T} (i) [Bubible detecion]
a1 1885 15 o Lonk

& Cmension Chack

B Balordé civagenis as!
Crastk Ma | £ ] i g LIF
I 2 B0.11 L3 47 £3.71 L3 .87 £0.05 L3 B4
r:-r;. 112ER 1118 111,87 111,70 11101 112,02
= 1l
B ddter cryooonic 1ot
Chsckl Mo | k- d g 5 Al
Il:ﬁ = SO.aT 80,12 50,33 5053 50,81
':'E_ 107 111,483 RER 113,14 RER ! 111.5%
[mim]
- EMD =
OP-24-02 _B:'-'.'i,;.iun_?'-'-}..';_l'l 2= Ak 3@
4 L s OB W
: l-: .: ." a®



T Lasdign
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CERTIFICATE Tou. v rissts s
Toplun =4 7130900052

MNo. 30245401 EFHA4.03.13 TR RS

Qualitat

In accordance with the VI Guideling 2440 Mertiftuien

[edition Nowvember mmu:-ll ihe compliancs « s 4

with the tightness criteria { DAkks

1.0 107 mbar - Is - m) of the gasket type :Lm'

LEAKBLOK™

(Compressed Non-Asbestos Sheet & Gashket)

DNAOPNAD

of the gasked manufaciurar

JEIL E&S CD,, LTD.
309 Chungnyeol-ro, Yangsan-sl, Gyeongsangnam-do, Korea

wias verfied in a first-tirms 1681 undar the fallwing test conditicns:

initial gaske! strass: 288 MPa
tamparatune of exposuna: 180 *C
paricd of exposure: 48 h
rermaining gasket sirass: 10,3 MPa
tast pressure (absclute): 1 bar
pericd of leakage measurament: 24 h

The leak rate measwred with the Helium koak detector at the end of the pariod of the
leakage measuremant was

2 - 10 mbar - U{s - m),

therefore the gasked is in compliance with the tighiness criteria of VDI 2440, H the
design of the sealing system can be expacied 1o permil normal function in the long
tarm in the given oparating conditicns and the charactenstic sealing value as par
DIN 20080-1 or EN 13555, respectively, are obsarved when choosing and
dimensgioning the flange connection, the gaskel can be regarded as a high-grade
saakng system for the purposes of TA-Luft,

This cartificate is coly valid in combination with the test report 3024541/,
LauMen, March 04, 2013

amtec Messtechnischer Senice GmbH

e~

Dipl.-Ing. F. Harken



Certificate No. : 15.q47
Company Name : jg)L E&S €0., LTD.{UZ00S)
Address ; 39-5, Yusan-dong. Yangsan-sl, Gyeongnam, Korea

We hereby certify that the above mentioned company is qualified
to carry out self-control and self-guarantee of quality condition
of goods by complying in all respects with the applicable rules
and regulations which Shipbuilding Division stipulates, and the
below items are certified as self-inspection items.

Self-Inspection ltems

- GASKET

** EXCEPT OWNER INSPECTION, DRILL SHIP & RIG ITEM)

B Y CAN
Issued Date :Feb. 1, 2015 General Manager of QM Dep't
Valid Date : Jan, 31,2017 Shipbuilding Division

A HYUNDAI HEAVY INDUSTRIES CO., LTD.



Chur Bl S b1 ADIOGT
Tost Report: MA4725/0

i
30™ Hovambser 2013 Waier Regulations Advisory Scheme

JEIL E&S CO LT
A0, Ehungigeni-nn,

WL emr-al,
Dywangsangranido,
K
WATER BEGULATIONS ADVISORY SCHEME (WIAS)
MATENIAL AMTRUYAL

The msterial referved to in this letter s sultable for contact with whalswme water for domastic purposes
hasdng el Ui peduibiements of IS G020- 12000 Sultability of ron-moeislic prodecis Tor wse fn conlac

with water intended for human consumption with regard o thelr effect on the guality of the water

Fhee reference relates sabely to lve affoct on the quality of D weater with which 1 may Coa 0o contact
and doss not slgnily the approval of (s mechanidal oF plivaloal properties for sy use.

FiiiE SO7E

LEAERLOK' . Blue coloured, compressed MR bre non-asheaios sheel imateiiasl, manulactured by
calendaring. For use with waled uj 1o B5°C, For use anly as 8 jainting/gasket material having been tested
il & rediced srface aroa 1o wvolimo ratlo,

APPHOVAL NURBER) 1207501
APPROVAL HOLDER:  JEILERECO,, LTD

Thie Scheme reseres the right to roview approval. This spproval s valld belween luly 2018 and July
201N

An #ntry, o ahowve, will sccordingly be included in the Wates FIlings Diiectory aiv-ling uindder tie section
hoaded, “Eaieriabe whdel have pasdsd full i of sffect on wsbor guality®.

The Directory may e fousd st s wias ook direclony

Yours Talthiully

=

Hason Eurnival

Apgrevaly & Ensuiries Marager
Waler Neguilabions Advisory Sch#mss

Walar AL ARG B e o ey, PRSI T PP RETY e ——
L A L L e e SR Timmiadas ed s Domlmacd P FEETH
Arampe, spprepp, i | e A 1 e
Nl AN W] NAN BNY WREN. Pad v ) i ki ek | el TP

€ L




Thie rraterial paferned o bl beovey b glvalde for congact with sanes i domsstic parpoisd, Agpjpeaual
of this matorisl does not dgnlly the spproval of i machankcal or physlcsl proportios for any wee.

FAmnalacturer or appllcants mey only gquote n thelr wles termvune tenme which are ueed in this lener,
namely thnd; "the matoerisl as latod, having passed the fosts of offect on wster guaslity, & suitsble for wee
I cnntact winh winlesmmne water

This mvy b abbreyvisted (o "Water Regulations sdvisory Schemae - Approved Matecial® or "WIAS
Approved Material,

The senje of @i Approval doss ol exiend 10 relranded materials uiless olherwise agreai by he
Sehamm,

Una of the WHAS Approved iatarlsl Logo

Thie WRAS Approvied Raterlal ogoe i regietersed under the Trade fMarks Acte 19494

Appioval oliders may iee the WRAS Approved Matedial Ingo and make referende 10 any approval lssued
by WIRAS Lid. in rospact of 8 particulsr material or range of matecsls provided the spproval b, and

Fisrradres walid,

Approval holders sre entitled to ase the logo on the peckingg, promotional Bierature and point of sale
ailvirtisling Apiproved Mateials,

Pgdifications to exlsting Anaioyals

I & & condition of WHAS Matéddal Appddval that NG Ohanges oF imodifioationg 1 the Apjiaved Malérlal,
b e weithonat the Approseal Medder first notifying WRAS Lid. Pull details of the proposed changos mist

b garanlbinid Do her Scharme, Fadlure Lo cormply will thls condition will immedistely invalidate o previously
jpranined Approial,

Be-Appreval

WA will warite vo yoid § yoar before the approval sxplres asking whsther you would ke w renee it

Mheane corryplfe the ralevand seclion of the BMAL spplication forem which will be frcluded with thae lejiar
andl rEtiirm T WRAS (vl e-mall o o),

Piage nole it 15 he responailitg of the Approval Holier 10 ensure 1he Apjroval remaling valid, WHAS L
accopdn no labilivy for the deley in grasting appeoval whors this b coused by clricumstancos outslde of the

Sehame's conlrol,
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Ehiar Ref HiLM 03106
Towt Report:  BAAASOAA soctlon 1
o

g™ Docomber 2013 Water Regulations Advisory Schem

Jorll B85 T, Liad,
VN, Chiingnyenl-r,

Yinrpumn-al,

ClyennEsangnaim i,
KiiFisa

WATER REGULATIONS ADVISTRY SCHEME [WRAS]
MATERIAL APPROVAL

Fhiar ivvibierlal raferiad te in this lottor s sultabie for contact with wholesame water Tor darmesiic purposes
having mat the requirements of % B0 12000 Sullability of nod-metalile prodicns fon uss in contact
wrllly water intended e Riman eonsimgtion with regand to thelr offect on the guality of the water,

Thar rfereres rebiles solely o s el om the qualivg of thie sater with whidch it mey coms inbe contact
il diieea renl wignily the approval of s mechanicsl or phosicsl proportbes for sny use

ATHE LR
I B30, Light grien cobiired, comprested ran-asbostan filsre shoot matodsl manufsciured by

calondaring. For usa with wator up to 30°C
For use oily as a jolling/gatke! material having besn teasd st reduced wirface ares to volume ratlo.

APPROVAL MUPMBEN; 1311541
APPROVAL HELDERD S RS €0, LT,

Fhaz Se bz picserves Uhe fighil Do review approsal, This approval bsovalld bevseen November 2013 amd
finwainiver 201R

A gy, ok alowe, will aceordingly b inclided Inothae Water Flitings Dlroctory oneline undor the sociion
R, "RAntorinly wihich ke passed ull fests of offect on water guality”,

Fies Dbraeroery imay b Toeuned ot wosns s oo ukfdlireciory

Yorurn Falthifully

ek

Jinaon Purniyal

Apprgvals & Engulties Mansger
Wintor Negulations Adyisory SCheme

(TN N T-a— Ny 5 EEey )
IR [P LA, vy Y i v e

Tkl Tamiid MIPY1T LEIE

Wt vl iy BR0 O B Faw o ] R S BAE
Faial Wiliflaii id Gl YTRHRNE W WTAL LILUE
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WHAS MATERIAL AFPROVAL - MATERIALS WHICH HAVE PASSLD FULL TESTS OF EFFECT ON WATIR
QUALITY

Thr matorial reforred 1o in this lotior b sultable for contact with water for domesilc purposes, Approwval
of this materdal dows not slgnify the approval of i1 medhanlial oF pliyslial propeies e any e,

Manufacturers or applicants may only guobe by thelr sales lleratuse lerms which are s n is leer,
il that) "l aterlal as laved, having passed the vests of sffect on water gualivy, 1s sultakde for wee

I centact with wholosome wator'

Thils my b abbrsviaved to Water Rejulationg Advieory Schame - Approved Matoral’ or "WiLAS
Approved BMatorial’,

T ncopee of o Approssl doos ot sxtond (o rmbrandod msterials unless stherwbae agraed by the
Lehimmm,

Usi of Uhe WHAS Approvid Materlal Lok
The WHAS Approved Material logo is registered undir The Trade Marks Acts 194

Approval haldors may use the WIAS Appraved Materal logo snd make relerence to any approval Bssued

by WAL LEdh, lov reapedi il a purilltulm' malirlal oF range of materals provided the approval is, and
risrid s v,

Appronal holilers are #ntitied 10 se the ngo on the packing, promational lerature and paint of wls
pelvertining Approved Msterial,

Fodificatiens 1o oxisting Approvils

it Ix o condithon of WRAS Matersl Approsal that MO changos or modifications io the Approved Batorisl,

bar el wrilhout the Apprayval Holder first otifying WRaS Ui, Full detalis of the proposed changes miist
b v bo the Scheme, Fablire w comply adth this conditian will immediately invalidato o proviocusy

privtad Approval,

g Approval

WILAS will write to you 1 year before the approval sspires sskiog whether you wiould like 10 renew 1
Piiase coimplers Uie relssant section of thie MAT application form whilch will be inclided sith the lster

and raturn o WIRAS (via o-mall or post).

Plosiee ot b s thie responsbbilivy of the Approval Volder (o onsre the Approval remalns yalid, Wilas Lid,

aceepts no lability Tor thae deley in granting approval wiere Dhis s caised by Cedumatanoes oilsiide of the
Reheme's contil,




Cluir Bwl Hi AL 106
Tout Roport:  hAAAGOMAN sociion 2

o Docomber 2013 Water Regulations Advisory Scheme

ol [R5 Co, Lid,
WHE, Chisngivgeal-,

Y-,

Gy eongsangnaim-di,
Kk aib

WATER BLGULATIONS ADVISORY SCHEME (WHAS)
MATERIAL AFFROVAL

P material reforrod to in ihis letter in sultable for contact with whilésnime water fof demasiic purpeses
having met the reguirements of B8 G001 2000 “Sultability of non-motalilc products for use in contact
with water intenided for human consumption with regard to thelr effect on the guality of the water

Thae relerencs peliles sobely g eifect on the guality of the westor st wislch § may come fnlo Contal

i dives nat shgnily the approval of s mechanicsl or plysical propertieg for any e,

AT S07E

I G306, o coliiired, comprossed non-sabestos fbre sheet matedal manifadared iy calendarning.

For unee welth wtar up to 30°C,
For use Giily as & jointing/gasket marerial having been tested at reduced surface area 1o voluie fatio

APFROVAL MUMBEN; 1311542
APPROVAL HOLDER L DRS CO. LTD.

Thie S e reserves e right 1o review approval. This approval s valkd betwesn Novessber 20009 and
MiwiimilEr 2000,

Aiv ety as abowe, will sccordingly b included in the Water Fittings Directory on-line dinder Uis section
heacded, "Matorial which have passed full tesis of effect on water qualivg”.

Thie Ddrsctory may bo Found s wweewrisscoukddiceciony

Wauars falthfully
((y }mmnl\—
Jimzun Furnibeal

Appravals & Enaulrkes Manaier
Winter Nagulations Adyioiy SCheme

Wainr Honpridaboes Sulabiss g Be buiviva b Ll Vi Pl B e P T |0
e [ S L TR [ e . R

i Nisai, 1TP11 AR 1Y EIEVRITY ETTY | W e e
Tk ol i) BBE GO0 B, Famo ddd [0 VRN GO BB o i B
WiTial W ST B PrRivehE WY e




WHAS MATERIAL AFPROVAL - MATLRIALS WHIEH HAVL FASSLE FULL TESTS OF EFFEET ON WATLR

Thae msterial reforred (o in this lotior in sultabibe for contoct with water Tor domostic purposes, Approval
ol This materlal dies nod signlly the appraval af s medhanlial of physical properties for any ue,

Manulaciurers or applicanis may cnby guaote in thelr seles Dierstuee teoms which are used in ihis leiter,
narrEly that) i material as laved, having passed thie vears of effect on water gialing, 18 salvabie for e

in contact with wholesome waior

Thils iy b abbrsviated o Water Regulationg Advieory Schame - Approvied Baterial’ or "WlAS
fpproved Matarial’,

The scope of on Approval dees not oxtord to robrandod materisl unless sthorgine agrasd by the
Siheme,

Use of the WHAS Appioweil Materdal Lio
The WHAS Appronved Bataripl logo is rogistered pnder the Trade Marks Acis 1904

Approvan] holdors miry wae ihe WIRAS Approved Baterlal loge and make reference 1o any spproval eued

Dy SYIAS LN, i persarc | of & paricular matedlal o vange of matedaly provided Uhe approval is, and
rvang valid,

Aol holders are eatitied to ise he g on e packing, peomalional iecataie and point of sale
melvert g Approved Batorials.

Floedificotlons to oristing Approvils

It In i comdition of WikAS Material Approvial thst O chsnges o modifications bo the Approved Bateral,

b svacler withaut the Approval Holder Girst notilying WRAS Lid, Full detalls of the proposed changes must
b peria e vo v S, Falline 1o comply selth this condition will immediarely indalidats & prvlosl

pranied Apperovil,

ReAvoruval

WAL will werite o you 1 year bofore the spproval explees ssking whether you would like o renew .
Plaaie comijibete the relesant sectinm of the BMAL application form which will b inciiacied sini the isnne

e returm fo WIRAS (vie o-miall or post).

Ploane rats (0 s the responsibiivg of the Approval Holder 1o ensim the Approdal remalng valld, WRAS Lid,

prengshs nas lphility tor fha delpy by graniing approval wheee this is coused by clrepmstances ouiside of (he
hihiEimie' s coati,




Fire Test Report
API Standard 6FB, Third Edition

Performed for

JEIL E&S Co.,Ltd.

www.|ellens.co.kr

SWGK Gasket

JIC 3836-R-SF-316-SS
6 inch Class 300

Project Number: 211073
March 25, 2011

d »
< >

Performed by

YARMOUTH RESEARCH AND TECHNOLOGY, LL.C

434 Walnut Hill Road
North Yarmouth, ME 04097 USA
(207) 829-5359
info@yarmouthresearch.com
www.yarmouthresearch.com



mailto:yrtlab@maine.rr.com
http://www.yarmouthresearch.com/

Yarmouth Research and Technology, LL.C

API 6FB FIRE TEST REPORT

Customer: Jeil E&S Co., Ltd. Date: 3/25/2011

Product Code: 6 inch Class 300 Spiral Wound Gasket

JIC 3836-R-SF-316-SS

SWGK,300LB 6” IR=SS316, OR=Carbon Steel

Project Number: PN211073
Specification: API 6FB, Third Edition, Nov. 1998
Non-Bending, On-shore or Open-offshore Test
Seal Area OD: 8.30 Seal Area ID: 6.90 inches
Mean Seal Diameter: 7.60 inches
Mean Circumference: 23.9 inches
Allowable Leakage: 23.9 ml/min
Nominal Test Pressure: 555 psig
YRT Technician: Matthew J. Wasielewski, P.E.

Version of YRT's FIRE-Control 6FB Software: A

Equipment Confirmed to be in Calibration to NIST Standards: Yes

Burn and Cool Down Test

Burn Start Time: 14:49:00
Burn / Cooldown Duration: 60 minutes
Average Pressure During Burn/Cooldown: 573 psig
Leak Rate During Burn/Cool Down: 0.0 ml/min
Allowable External Leak Rate: 23.9 ml/min
Amount of Time of Avg. Cal. Block > 1200 deg.: 21.3 minutes
Were Test Conditions Within Compliance? Yes
Was the Leakage Below the Allowable?| Yes |
Depressurization - Repressurization Test
Average Pressure During Test: 566 psig
Gasket Leak Rate: 0 ml/min
Allowable External Leak Rate: 23.9 ml/min
Was the Leakage Below the Allowable? Yes
Does the Gasket Pass or Fail API 6FB?| PASS | o el [P
Witnesses i Fa o -
M Mr fr XTI .

Note: = 5 P, 74 e

www.yarmouthresearch.com



Temperature - F

1800
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1200

Yarmouth Research and Technology, LL.C

Temperature verses Time Chartl

1000

800 1

—— Avg. Cal. Block
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Test Time - hr:min:sec

www.yarmouthresearch.com



Test
Pressure-psig

Yarmouth Research and Technology, LL.C

800

Pressure verses Time Chartl

700
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300
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Test Time - hr:min:sec

Chart 2

www.yarmouthresearch.com



Yarmouth Research and Technology, LL.C

Mol - e-F18-3E
A
2071 1/03725

201 1/03725

Gasket Before Test

www.yarmouthresearch.com



Yarmouth Research and Technology, LL.C

011,008

2011500/ 28

Gasket Fire Test

www.yarmouthresearch.com



Yarmouth Research and Technology, LL.C

L0711 /03728

Gasket After Test

www.yarmouthresearch.com



Fire Test Information

Yarmouth Research and Technology, L1.C

Customer: Jeil E&S Co., Ltd. Date: 3/25/2011
Product Code: 6 inch Class 300 Spiral Wound Gasket
Project Number: PN211073
Fire Test Raw Data
Pressure| Water Cal. 1 Cal. 2 Cal. 3 Cal. 4 | Average | Flame 1| Flame 2 | Flame 3 | Flame 4 | Average
Time (psig) | Volume | Block Block Block Block Block Flame

(mls) [Temp - F|Temp - F|Temp - F|Temp - F|Temp - F|Temp - F[Temp - F[Temp - F|Temp - F|Temp - F

14:49:00 564 36013 56 56 53 60 56 114 51 55 72 73

14:49:15 564 36015 59 59 53 63 59 336 317 705 352 428

14:49:30 565 36016 100 80 72 103 89 1232 1442 1594 1163 1358

14:49:45 566 36039 196 161 121 165 161 1445 1600 1713 1279 1509

14:50:00 566 36059 219 212 185 211 207 1506 1523 1733 1325 1522

14:50:15 566 36053 268 239 259 243 252 1510 1526 1718 1341 1524

14:50:30 566 36027 344 308 344 294 323 1495 1615 1729 1359 1550

14:50:45 566 36041 425 388 429 335 394 1495 1614 1756 1353 1555

14:51:00 567 36043 509 466 507 377 465 1496 1567 1753 1369 1546

14:51:15 567 36034 588 529 577 420 529 1489 1576 1763 1376 1551

14:51:30 566 36056 657 599 638 463 589 1487 1559 1757 1369 1543

14:51:45 566 36078 719 648 687 514 642 1466 1550 1752 1356 1531

14:52:00 566 36053 767 709 732 552 690 1442 1577 1764 1371 1539

14:52:15 566 36044 815 758 772 584 732 1432 1579 1767 1375 1538

14:52:30 566 36043 856 801 809 613 770 1428 1563 1761 1354 1527

14:52:45 566 36081 893 847 843 652 809 1436 1532 1763 1367 1525

14:53:00 566 36029 926 892 881 681 845 1421 1567 1768 1370 1532

14:53:15 567 36042 969 920 911 705 876 1415 1557 1775 1390 1534

14:53:30 566 36079 995 959 935 745 909 1419 1559 1762 1378 1530

14:53:45 566 36087 1016 989 963 766 934 1413 1522 1757 1379 1518

14:54:00 566 36066 1042 1021 988 787 960 1404 1577 1762 1379 1531

14:54:15 566 36069 1067 1041 1017 810 984 1410 1552 1761 1392 1529

14:54:30 566 36130 1082 1071 1033 840 1007 1407 1562 1772 1433 1544

14:54:45 566 36078 1112 1100 1052 861 1031 1405 1562 1784 1433 1546

14:55:00 566 36087 1129 1115 1080 886 1053 1381 1587 1771 1454 1548

14:55:15 566 36118 1138 1139 1097 913 1072 1413 1564 1792 1454 1556

14:55:30 566 36075 1164 1156 1116 916 1088 1472 1580 1767 1449 1567
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14:55:45 566 36145 1173 1178 1130 932 1103 1448 1557 1769 1459 1558
14:56:00 565 36137 1180 1191 1156 961 1122 1423 1596 1775 1454 1562
14:56:15 566 36137 1200 1200 1165 972 1134 1407 1607 1779 1463 1564
14:56:30 566 36120 1209 1216 1184 987 1149 1385 1595 1797 1478 1564
14:56:45 566 36127 1221 1227 1197 1007 1163 1380 1627 1794 1486 1572
14:57:00 566 36180 1226 1239 1209 1012 1172 1362 1628 1795 1480 1566
14:57:15 566 36144 1236 1250 1224 1032 1186 1365 1628 1780 1483 1564
14:57:30 566 36212 1247 1262 1235 1037 1195 1362 1664 1781 1487 1574
14:57:45 566 36159 1260 1274 1250 1052 1209 1356 1648 1784 1499 1572
14:58:00 567 36196 1255 1282 1254 1067 1215 1345 1647 1788 1502 1571
14:58:15 567 36270 1262 1291 1267 1080 1225 1348 1645 1789 1500 1571
14:58:30 566 36323 1269 1289 1268 1084 1228 1346 1647 1767 1494 1564
14:58:45 567 36268 1277 1307 1281 1094 1240 1335 1654 1771 1510 1568
14:59:00 567 36309 1277 1305 1290 1103 1244 1330 1623 1783 1505 1560
14:59:15 567 36442 1284 1315 1297 1108 1251 1326 1668 1756 1508 1565
14:59:30 567 36314 1290 1316 1300 1116 1256 1324 1678 1795 1507 1576
14:59:45 568 36182 1289 1320 1309 1122 1260 1314 1668 1765 1512 1565
15:00:00 568 36277 1292 1327 1312 1148 1270 1317 1673 1747 1519 1564
15:00:15 567 36342 1302 1338 1324 1148 1278 1302 1691 1764 1511 1567
15:00:30 568 36237 1300 1325 1321 1152 1275 1307 1691 1741 1500 1560
15:00:45 568 36314 1308 1336 1328 1164 1284 1328 1653 1775 1485 1560
15:01:00 569 36322 1309 1344 1336 1169 1290 1331 1645 1754 1498 1557
15:01:15 570 36407 1310 1344 1341 1177 1293 1333 1675 1713 1494 1554
15:01:30 573 36594 1314 1346 1345 1177 1296 1337 1688 1738 1491 1564
15:01:45 575 36598 1320 1348 1346 1178 1298 1333 1667 1752 1487 1560
15:02:00 577 37709 1322 1345 1350 1199 1304 1337 1668 1739 1494 1560
15:02:15 580 37185 1320 1341 1350 1183 1299 1342 1676 1724 1481 1556
15:02:30 577 36652 1321 1341 1359 1212 1308 1338 1662 1713 1486 1550
15:02:45 577 35919 1326 1342 1364 1205 1309 1337 1670 1708 1472 1547
15:03:00 577 35777 1327 1344 1362 1196 1307 1341 1665 1713 1481 1550
15:03:15 577 37695 1336 1350 1370 1199 1314 1341 1668 1663 1474 1537
15:03:30 579 37218 1331 1348 1377 1222 1320 1345 1671 1711 1482 1552
15:03:45 578 37067 1329 1347 1378 1216 1318 1348 1661 1700 1495 1551
15:04:00 578 36996 1332 1348 1382 1229 1323 1347 1642 1684 1474 1537
15:04:15 578 37073 1334 1346 1382 1222 1321 1360 1677 1630 1460 1532
15:04:30 578 36993 1337 1350 1385 1232 1326 1360 1690 1602 1460 1528
15:04:45 577 37025 1336 1351 1387 1234 1327 1371 1691 1629 1470 1540
15:05:00 578 36997 1336 1349 1395 1238 1330 1371 1711 1654 1458 1549
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15:05:15 575 36690 1336 1352 1398 1234 1330 1374 1668 1629 1462 1533
15:05:30 579 37229 1337 1352 1400 1237 1332 1375 1641 1609 1473 1525
15:05:45 576 36947 1337 1349 1400 1253 1335 1377 1618 1602 1457 1514
15:06:00 578 37044 1338 1354 1402 1246 1335 1377 1590 1627 1447 1510
15:06:15 578 37074 1336 1349 1406 1256 1337 1386 1567 1624 1432 1502
15:06:30 578 36984 1341 1349 1405 1257 1338 1393 1614 1643 1434 1521
15:06:45 577 37020 1341 1348 1410 1259 1340 1389 1616 1625 1427 1514
15:07:00 577 37023 1339 1350 1410 1255 1339 1397 1594 1638 1436 1516
15:07:15 574 36724 1337 1350 1415 1265 1342 1409 1615 1572 1452 1512
15:07:30 577 35945 1342 1357 1420 1258 1344 1404 1587 1627 1433 1513
15:07:45 580 37972 1336 1353 1415 1258 1341 1409 1571 1594 1443 1504
15:08:00 578 37034 1340 1355 1417 1262 1344 1407 1556 1631 1424 1505
15:08:15 579 36931 1340 1356 1428 1273 1349 1412 1547 1609 1427 1499
15:08:30 578 37704 1341 1354 1424 1270 1347 1413 1596 1590 1418 1504
15:08:45 578 37024 1337 1354 1424 1272 1347 1414 1545 1575 1433 1492
15:09:00 578 37101 1340 1355 1425 1260 1345 1420 1546 1619 1436 1505
15:09:15 578 37002 1338 1354 1422 1265 1345 1425 1556 1618 1418 1504
15:09:30 578 37060 1342 1353 1426 1287 1352 1428 1535 1592 1414 1492
15:09:45 578 37031 1339 1352 1428 1282 1350 1432 1543 1625 1412 1503
15:10:00 579 37079 1342 1355 1429 1280 1352 1437 1552 1601 1432 1506
15:10:15 579 37024 1339 1356 1432 1265 1348 1441 1536 1613 1425 1504
15:10:30 578 37011 1335 1354 1431 1268 1347 1444 1556 1586 1435 1505
15:10:45 578 37014 1339 1356 1430 1285 1353 1438 1538 1590 1417 1496
15:11:00 578 36986 1340 1357 1431 1287 1354 1438 1557 1573 1434 1501
15:11:15 578 37021 1344 1356 1434 1278 1353 1441 1555 1591 1410 1499
15:11:30 578 37005 1339 1355 1436 1288 1355 1451 1540 1579 1437 1502
15:11:45 578 36991 1343 1360 1440 1289 1358 1458 1539 1607 1435 1510
15:12:00 571 30217 1336 1356 1438 1294 1356 1448 1544 1572 1461 1506
15:12:15 577 35668 1339 1355 1437 1295 1357 1475 1545 1576 1444 1510
15:12:30 579 35559 1340 1358 1440 1281 1355 1462 1523 1562 1429 1494
15:12:45 579 37094 1341 1358 1438 1295 1358 1452 1526 1531 1417 1482
15:13:00 579 37375 1342 1359 1439 1293 1358 1449 1536 1609 1412 1502
15:13:15 580 38298 1339 1361 1442 1291 1358 1458 1510 1575 1417 1490
15:13:30 578 36916 1345 1362 1438 1296 1360 1457 1508 1539 1419 1481
15:13:45 577 37545 1345 1363 1444 1300 1363 1459 1532 1575 1422 1497
15:14:00 580 37317 1342 1364 1444 1311 1365 1459 1527 1571 1411 1492
15:14:15 580 37100 1343 1364 1446 1298 1363 1461 1482 1568 1408 1480
15:14:30 579 37053 1343 1363 1440 1296 1361 1464 1497 1560 1416 1484
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15:14:45 580 37068 1344 1362 1445 1306 1364 1465 1498 1586 1423 1493
15:15:00 579 37048 1345 1366 1448 1307 1367 1468 1528 1560 1424 1495
15:15:15 579 37041 1343 1361 1440 1300 1361 1461 1541 1537 1412 1488
15:15:30 579 36977 1342 1362 1445 1305 1364 1464 1516 1543 1420 1486
15:15:45 579 37072 1343 1362 1442 1306 1363 1463 1515 1557 1413 1487
15:16:00 577 37538 1341 1361 1442 1317 1365 1466 1459 1562 1412 1475
15:16:15 581 38962 1344 1366 1441 1302 1363 1467 1450 1558 1418 1473
15:16:30 580 36987 1345 1363 1446 1311 1366 1467 1471 1571 1428 1484
15:16:45 578 37631 1345 1366 1441 1306 1365 1469 1477 1532 1414 1473
15:17:00 579 36537 1347 1364 1440 1302 1363 1471 1505 1535 1413 1481
15:17:15 579 35692 1345 1364 1443 1310 1366 1469 1510 1586 1429 1499
15:17:30 580 36972 1342 1361 1439 1304 1362 1467 1494 1566 1430 1489
15:17:45 582 38963 1346 1364 1444 1319 1368 1477 1468 1577 1424 1487
15:18:00 581 37972 1347 1368 1445 1316 1369 1472 1483 1527 1422 1476
15:18:15 579 38012 1348 1367 1444 1309 1367 1473 1486 1525 1431 1479
15:18:30 579 36030 1337 1353 1435 1322 1362 1461 1475 1569 1423 1482
15:18:45 580 36902 1348 1366 1442 1317 1368 1478 1447 1557 1424 1477
15:19:00 582 36516 1349 1366 1443 1316 1369 1479 1456 1542 1421 1475
15:19:15 580 36978 1348 1367 1440 1324 1370 1394 1256 1212 1287 1287
15:19:30 581 38812 1344 1357 1428 1304 1358 1228 877 897 766 942
15:19:45 581 36204 1323 1330 1397 1286 1334 1152 690 711 661 804
15:20:00 578 36812 1297 1293 1367 1259 1304 910 578 597 600 671
15:20:15 582 38046 1271 1259 1335 1238 1276 877 501 524 564 617
15:20:30 580 36772 1250 1234 1308 1208 1250 858 454 488 540 585
15:20:45 581 36973 1218 1204 1280 1193 1224 841 414 429 514 550
15:21:00 579 37972 1194 1176 1253 1167 1198 821 393 395 502 528
15:21:15 580 37633 1176 1156 1235 1148 1179 801 363 375 492 508
15:21:30 581 37153 1144 1132 1211 1120 1152 786 343 359 475 491
15:21:45 577 36587 1124 1114 1198 1101 1134 789 342 341 465 484
15:22:00 579 37772 1104 1086 1172 1073 1109 755 323 331 451 465
15:22:15 582 38054 1078 1062 1151 1066 1089 738 311 333 455 459
15:22:30 580 36935 1067 1055 1137 1035 1074 735 307 318 443 451
15:22:45 581 36959 1048 1020 1113 1031 1053 736 293 300 421 438
15:23:00 577 36580 1023 1009 1087 1001 1030 721 281 293 424 430
15:23:15 577 36843 1000 987 1065 981 1008 696 274 287 422 420
15:23:30 579 36117 979 968 1048 979 994 676 269 284 409 410
15:23:45 579 37478 964 951 1032 956 976 666 262 269 396 398
15:24:00 582 37049 952 939 1020 936 962 662 260 274 389 396
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15:24:15 583 38096 939 929 998 924 948 658 259 269 385 393
15:24:30 581 36127 915 908 981 905 927 637 246 257 373 378
15:24:45 581 37186 899 888 964 899 913 625 244 248 356 368
15:25:00 581 37030 882 876 948 870 894 613 240 254 361 367
15:25:15 572 36506 867 860 933 855 879 593 237 263 363 364
15:25:30 574 36425 853 846 916 845 865 555 226 251 347 345
15:25:45 575 36550 838 832 900 832 851 525 222 250 338 334
15:26:00 577 36763 822 820 890 824 839 514 221 246 328 327
15:26:15 578 36296 814 805 878 803 825 509 221 238 331 325
15:26:30 578 36151 800 790 861 804 814 496 211 233 312 313
15:26:45 578 36854 780 776 845 781 796 483 207 231 322 311
15:27:00 581 37124 765 759 837 770 783 473 200 228 318 305
15:27:15 581 37842 752 750 819 770 773 455 194 220 308 294
15:27:30 581 37154 744 742 809 750 761 449 197 219 306 293
15:27:45 580 37734 735 730 799 736 750 437 193 213 309 288
15:28:00 582 37699 723 716 789 726 739 427 191 210 299 282
15:28:15 581 36328 719 705 776 717 729 418 182 209 294 276
15:28:30 582 37445 701 695 761 715 718 406 185 208 285 271
15:28:45 580 36604 695 690 746 705 709 387 188 203 290 267
15:29:00 581 36909 682 683 743 686 699 385 190 201 291 267
15:29:15 581 36940 668 672 730 679 687 373 183 201 290 262
15:29:30 568 36228 616 659 704 657 659 116 163 148 120 137
15:29:45 567 36239 400 627 575 598 550 122 160 146 139 142
15:30:00 569 36242 248 544 447 487 432 97 162 144 147 138
15:30:15 569 36245 162 474 350 374 340 64 160 145 109 120
15:30:30 569 36223 118 407 277 271 268 57 152 136 90 109
15:30:45 569 36208 93 355 219 205 218 57 139 137 91 106
15:31:00 569 36181 81 310 183 187 190 52 132 160 88 108
15:31:15 569 36148 67 265 146 163 160 53 123 164 86 107
15:31:30 569 36094 66 244 127 152 147 65 122 153 84 106
15:31:45 569 36115 57 209 101 126 123 56 112 143 81 98
15:32:00 569 36162 60 191 92 108 113 64 115 109 64 88
15:32:15 569 36126 45 158 75 113 98 45 94 120 59 80
15:32:30 569 36118 42 138 65 104 87 42 90 113 67 78
15:32:45 569 36101 47 138 66 107 90 53 93 95 53 74
15:33:00 569 36072 52 137 66 97 88 62 92 116 64 84
15:33:15 569 36102 48 122 60 93 81 53 90 109 55 77
15:33:30 569 36089 40 107 49 90 72 46 83 99 66 74

www.yarmouthresearch.com




Yarmouth Research and Technology, L1.C

15:33:45 569 36108 45 112 52 82 73 54 86 113 65 80
15:34:00 569 36068 49 103 49 93 74 50 82 93 51 69
15:34:15 569 36106 47 99 47 95 72 43 74 82 66 66
15:34:30 569 36140 45 92 50 79 67 47 72 92 54 66
15:34:45 569 36092 39 90 45 81 64 53 73 97 68 73
15:35:00 569 36119 47 84 47 81 65 50 72 76 52 63
15:35:15 569 36092 41 86 47 90 66 50 74 67 59 63
15:35:30 569 36100 44 81 51 81 64 47 67 118 58 73
15:35:45 569 36104 45 88 36 84 63 45 78 74 69 67
15:36:00 569 36129 42 82 37 69 58 52 73 73 54 63
15:36:15 569 36096 40 80 43 80 61 48 68 70 56 61
15:36:30 569 36083 49 66 38 78 58 42 62 74 61 60
15:36:45 569 36095 35 74 40 68 54 52 76 64 54 62
15:37:00 568 36061 41 66 36 76 55 48 65 84 69 67
15:37:15 569 36165 38 70 44 65 54 51 65 59 47 56
15:37:30 569 36078 38 74 40 60 53 40 73 72 53 60
15:37:45 569 36110 41 66 38 64 52 39 66 79 54 60
15:38:00 568 36049 42 66 34 60 51 47 62 67 49 56
15:38:15 568 36080 43 63 40 67 53 48 59 77 53 59
15:38:30 568 36115 41 67 39 59 52 48 59 75 51 58
15:38:45 568 36077 45 65 36 65 53 45 67 62 59 58
15:39:00 569 36106 35 70 37 69 53 45 62 63 69 60
15:39:15 569 36048 54 54 36 74 55 65 65 75 55 65
15:39:30 569 36058 39 64 40 67 53 49 62 60 72 61
15:39:45 568 36079 62 49 39 72 56 69 62 78 64 68
15:40:00 568 36083 47 60 52 66 56 60 58 64 63 61
15:40:15 568 36116 44 60 41 68 53 59 59 52 72 61
15:40:30 568 36083 47 72 53 62 59 53 56 67 56 58
15:40:45 569 36086 45 65 45 66 55 57 64 73 59 63
15:41:00 568 36067 45 62 45 67 55 58 58 58 60 59
15:41:15 569 36089 50 56 50 72 57 60 60 62 74 64
15:41:30 568 36045 52 50 47 61 53 69 58 50 71 62
15:41:45 568 36075 48 64 47 67 57 58 58 74 51 60
15:42:00 568 36084 48 63 45 75 58 58 64 53 62 59
15:42:15 568 36150 49 69 45 78 60 48 60 65 73 62
15:42:30 568 36065 49 60 46 75 58 56 57 59 63 59
15:42:45 568 36069 51 62 51 70 59 61 62 67 72 66
15:43:00 568 36077 49 58 50 76 58 62 62 55 67 62
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15:43:15 568 36052 52 61 51 69 58 56 67 74 61 65
15:43:30 568 36111 50 65 53 66 59 58 61 72 64 64
15:43:45 568 36091 52 65 52 71 60 55 66 50 65 59
15:44:00 568 36035 54 65 53 79 63 60 64 61 65 63
15:44:15 568 36099 52 68 56 78 64 66 58 62 65 63
15:44:30 568 36109 51 66 50 71 60 60 65 66 64 64
15:44:45 568 36089 45 73 60 68 62 53 55 56 66 58
15:45:00 568 36031 50 70 43 77 60 54 70 63 56 61
15:45:15 568 36119 54 60 56 83 63 63 64 51 70 62
15:45:30 568 36083 54 59 55 69 59 64 61 70 62 64
15:45:45 568 36089 48 70 60 80 65 55 62 56 70 61
15:46:00 568 36054 58 62 50 87 64 56 62 46 67 58
15:46:15 568 36088 53 62 55 83 63 56 65 51 66 60
15:46:30 568 36053 53 63 54 78 62 61 69 66 59 64
15:46:45 567 36088 55 65 55 75 63 55 56 67 60 60
15:47:00 568 36014 48 74 62 80 66 51 55 71 59 59
15:47:15 567 36052 63 56 54 75 62 61 61 66 66 64
15:47:30 568 36096 56 60 65 68 62 60 58 52 70 60
15:47:45 567 36044 58 68 58 77 65 57 61 59 66 61
15:48:00 567 36073 51 69 64 71 64 56 55 70 62 61
15:48:15 568 36120 56 64 59 77 64 60 63 66 60 62
15:48:30 568 36064 59 61 59 79 65 56 60 63 66 61
15:48:45 567 36052 59 59 59 81 65 62 59 66 70 64
15:49:00 567 36045 56 62 56 92 67 60 60 56 81 64
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Leakage Summary for Burn and Cool Down Periods

All pressure transducers and thermocouples are in calibration per YRT's QA program.

External leakage was collected electronically.

Test Duration: 60 |minutes
Tank Water Loss:[ -32
System Relief Water Collected: 0 mls
Calculated Water Loss:[ -32
Average Leak Rate:| 0.0 [ml/min
Average Seal Circumference| 23.9 |inches
Allowable Leak Rate:| 23.9 [ml/min
Was the Leakage Below the Allowable?| Yes
Summary of Test Parameters During Burn and Cool Down Periods
Amount of Time of Average Cal. Block > 1200 deg.:| 21.3 |minutes
Minimum Allowable Time at Temperature: 15 |minutes
Average Cal. Block Temperature During Burn:[ 1163 |deg. F
Maximum Average Cal. Block Temperature During Burn:| 1369 |deg. F
Minimum Average Cal. Block Temperature During Burn: 56 |deg. F
Average Flame Temperature During Burn:| 1503 |deg. F
Maximum Average Flame Temperature During Burn:[ 1576 |deg. F
Minimum Average Flame Temperature During Burn: 73 |deg. F

Notes

Were Test Conditions Within Compliance?| Yes |
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Depressurization - Repressurization Test Information

Customer: Jeil E&S Co., Ltd. Date: 3/25/2011
Product Code: 6 inch Class 300 Spiral Wound Gasket
Project Number: PN211073
System pressure was lowered to 0 and then repressurized.
Operational Test Raw Data
Pressure Average
Time (psig) Block
Temp-F

15:54:10 567 66
15:54:25 566 66
15:54:40 566 66
15:54:55 566 65
15:55:10 566 66
15:55:25 566 66
15:55:40 566 66
15:55:55 566 66
15:56:10 566 66
15:56:25 566 66
15:56:40 566 66
15:56:55 566 66
15:57:10 566 65
15:57:25 566 66
15:57:40 566 65
15:57:55 566 65
15:58:10 566 66
15:58:25 566 66
15:58:40 566 66
15:58:55 566 66
15:59:10 566 66

Leakage was collected manually.

Total External Leakage Collected Over 5 Minute Duration: 0 mls
Average Leak Rate Over 5 Minute Duration: 0.0 ml/min
Allowable Leak Rate: 23.9 ml/min
Was the Leakage Below the Allowable?| Yes
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Fire Test Report
API Standard 6FB, Third Edition

Performed for

JEIL E&S Co.,Ltd.

www.|ellens.co.kr

SWGK Gasket
JIC 3850-SE-316(SF)

6 inch Class 300

Project Number: 211073
March 26, 2011
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Performed by

YARMOUTH RESEARCH AND TECHNOLOGY, LL.C

434 Walnut Hill Road
North Yarmouth, ME 04097 USA
(207) 829-5359
info@yarmouthresearch.com
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API 6FB FIRE TEST REPORT

Customer: Jeil E&S Co., Ltd. Date: 3/26/2011

Product Code: 6 inch Class 300 Kammprofile Gasket

JIC 3850-SE-316(SF)

Project Number: PN211073
Specification: API 6FB, Third Edition, Nov. 1998
Non-Bending, On-shore or Open-offshore Test
Seal Area OD: 8.30 Seal Area ID: 6.90 inches
Mean Seal Diameter: 7.60 inches
Mean Circumference: 23.9 inches
Allowable Leakage: 23.9 ml/min
Nominal Test Pressure: 555 psig
YRT Technician: Matthew J. Wasielewski, P.E.

Version of YRT's FIRE-Control 6FB Software: A

Equipment Confirmed to be in Calibration to NIST Standards: Yes

Burn and Cool Down Test

Burn Start Time: 11:04:00
Burn / Cooldown Duration: 60 minutes
Average Pressure During Burn/Cooldown: 552 psig
Leak Rate During Burn/Cool Down: 0.0 ml/min
Allowable External Leak Rate: 23.9 ml/min
Amount of Time of Avg. Cal. Block > 1200 deg.: 22.0 minutes
Were Test Conditions Within Compliance? Yes
Was the Leakage Below the Allowable?| Yes |
Depressurization - Repressurization Test
Average Pressure During Test: 553 psig
Gasket Leak Rate: 0 ml/min
Allowable External Leak Rate: 23.9 ml/min
Was the Leakage Below the Allowable? Yes
Does the Gasket Pass or Fail API 6FB?| PASS | o el [P
Witnesses i Fa o -
M Mr fr XTI .

Note: = 5 P, 74 e
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Gasket Before Test

www.yarmouthresearch.com



Yarmouth Research and Technology, LL.C

2011,/00526

2011,/00726

Gasket Fire Test
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2011/03/28

Gasket After Test
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Fire Test Information
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Customer: Jeil E&S Co., Ltd. Date: 3/26/2011
Product Code: 6 inch Class 300 Kammprofile Gasket
Project Number: PN211073
Fire Test Raw Data
Pressure| Water Cal. 1 Cal. 2 Cal. 3 Cal. 4 | Average | Flame 1| Flame 2 | Flame 3 | Flame 4 | Average
Time (psig) | Volume | Block Block Block Block Block Flame

(mls) [Temp - F|Temp - F|Temp - F|Temp - F|Temp - F|Temp - F[Temp - F[Temp - F|Temp - F|Temp - F

11:04:00 547 32755 73 55 61 66 64 150 146 313 151 190

11:04:15 547 32710 86 60 73 85 76 979 842 976 443 810

11:04:30 547 32739 143 87 113 163 127 1378 1214 1411 930 1233

11:04:45 547 32827 210 157 183 220 193 1483 1411 1583 1544 1505

11:05:00 547 32724 244 210 257 279 248 1511 1478 1623 1660 1568

11:05:15 547 32729 323 234 326 365 312 1544 1508 1635 1670 1589

11:05:30 546 32631 399 297 395 451 386 1521 1505 1610 1670 1577

11:05:45 546 32833 467 368 457 531 456 1511 1509 1622 1676 1580

11:06:00 546 32662 532 429 518 602 520 1525 1500 1634 1677 1584

11:06:15 546 32678 591 501 577 663 583 1539 1517 1606 1671 1583

11:06:30 546 32870 647 553 630 719 637 1544 1505 1586 1668 1576

11:06:45 545 32934 700 606 681 769 689 1536 1512 1598 1686 1583

11:07:00 546 32553 752 667 728 815 741 1538 1510 1610 1693 1588

11:07:15 546 32659 798 700 773 857 782 1517 1519 1638 1706 1595

11:07:30 546 32628 841 733 814 894 821 1546 1536 1643 1696 1605

11:07:45 546 32935 882 766 854 929 858 1545 1562 1674 1659 1610

11:08:00 546 32701 920 802 890 962 894 1543 1566 1682 1637 1607

11:08:15 546 32610 956 820 925 992 923 1565 1565 1694 1624 1612

11:08:30 546 32625 988 855 956 1019 955 1588 1555 1690 1625 1615

11:08:45 546 32907 1017 886 985 1043 983 1585 1556 1682 1625 1612

11:09:00 546 32798 1046 914 1012 1067 1010 1590 1534 1672 1639 1609

11:09:15 546 32737 1069 932 1036 1089 1032 1582 1548 1660 1630 1605

11:09:30 546 32879 1096 944 1059 1110 1052 1571 1569 1662 1597 1600

11:09:45 546 32780 1117 971 1081 1129 1075 1572 1553 1675 1610 1603

11:10:00 546 32835 1139 986 1101 1146 1093 1575 1557 1690 1626 1612

11:10:15 546 32816 1158 1015 1120 1162 1114 1610 1552 1684 1606 1613

11:10:30 546 32810 1174 1021 1136 1177 1127 1620 1543 1664 1607 1609
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11:10:45 546 32824 1192 1037 1152 1190 1143 1631 1544 1659 1611 1611
11:11:00 546 32821 1205 1060 1166 1204 1159 1644 1554 1653 1605 1614
11:11:15 546 32796 1218 1069 1180 1216 1171 1647 1548 1646 1602 1611
11:11:30 546 32891 1230 1079 1192 1227 1182 1655 1547 1653 1604 1615
11:11:45 547 32648 1242 1098 1203 1236 1195 1668 1557 1655 1613 1623
11:12:00 546 32677 1250 1099 1214 1246 1202 1660 1551 1662 1597 1618
11:12:15 547 32917 1259 1102 1224 1254 1210 1656 1555 1660 1580 1613
11:12:30 546 32841 1270 1117 1233 1262 1221 1664 1560 1672 1584 1620
11:12:45 547 32864 1275 1124 1241 1270 1228 1660 1560 1667 1584 1618
11:13:00 546 32865 1288 1132 1249 1277 1237 1663 1560 1668 1589 1620
11:13:15 547 32861 1295 1126 1257 1286 1241 1644 1565 1670 1589 1617
11:13:30 546 32869 1302 1131 1264 1291 1247 1649 1554 1676 1577 1614
11:13:45 547 32835 1311 1137 1271 1300 1255 1660 1563 1678 1586 1622
11:14:00 547 32875 1316 1142 1276 1306 1260 1646 1568 1684 1570 1617
11:14:15 547 32853 1324 1144 1282 1307 1264 1649 1588 1696 1586 1630
11:14:30 547 32837 1328 1151 1288 1314 1270 1639 1569 1694 1561 1616
11:14:45 547 32846 1333 1166 1294 1321 1279 1650 1573 1696 1571 1623
11:15:00 548 32934 1338 1158 1297 1321 1279 1647 1577 1706 1574 1626
11:15:15 548 32930 1343 1161 1303 1325 1283 1653 1583 1699 1568 1626
11:15:30 548 32964 1348 1179 1307 1328 1291 1642 1562 1700 1560 1616
11:15:45 548 32947 1351 1167 1311 1332 1290 1654 1584 1684 1563 1621
11:16:00 548 33022 1351 1172 1315 1337 1294 1653 1585 1689 1549 1619
11:16:15 549 33023 1354 1171 1318 1339 1296 1658 1589 1689 1549 1621
11:16:30 550 33122 1357 1177 1323 1342 1300 1668 1606 1684 1561 1630
11:16:45 552 33224 1360 1190 1326 1342 1305 1661 1617 1695 1570 1636
11:17:00 554 33352 1364 1176 1327 1348 1304 1671 1603 1702 1564 1635
11:17:15 555 33451 1365 1186 1329 1350 1308 1670 1595 1693 1560 1630
11:17:30 556 33754 1367 1181 1334 1355 1309 1658 1595 1692 1562 1627
11:17:45 557 33185 1369 1193 1336 1352 1313 1669 1603 1681 1555 1627
11:18:00 555 33002 1371 1196 1338 1358 1316 1676 1620 1690 1570 1639
11:18:15 557 33679 1372 1185 1338 1359 1314 1677 1599 1700 1562 1635
11:18:30 560 34783 1375 1192 1343 1361 1318 1657 1612 1702 1568 1635
11:18:45 557 32684 1376 1201 1342 1363 1321 1684 1611 1701 1569 1641
11:19:00 558 33748 1379 1194 1343 1361 1319 1680 1622 1690 1549 1635
11:19:15 557 33750 1381 1202 1346 1365 1324 1675 1631 1695 1551 1638
11:19:30 556 33600 1382 1198 1348 1366 1324 1688 1626 1689 1552 1639
11:19:45 557 33130 1381 1204 1347 1368 1325 1682 1628 1683 1540 1633
11:20:00 557 32580 1382 1203 1353 1370 1327 1679 1608 1697 1531 1629
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11:20:15 557 33273 1384 1208 1350 1373 1329 1674 1617 1692 1548 1633
11:20:30 557 33769 1384 1210 1346 1373 1328 1665 1622 1687 1550 1631
11:20:45 557 33755 1385 1207 1350 1377 1330 1666 1628 1681 1538 1628
11:21:00 558 34286 1385 1214 1350 1378 1332 1683 1625 1684 1523 1629
11:21:15 555 34082 1389 1210 1352 1379 1333 1680 1633 1679 1525 1629
11:21:30 557 34034 1390 1211 1355 1375 1333 1683 1635 1695 1508 1630
11:21:45 555 33581 1391 1220 1356 1379 1337 1680 1632 1695 1528 1634
11:22:00 559 34414 1392 1222 1357 1378 1337 1685 1625 1694 1523 1632
11:22:15 558 34416 1393 1220 1358 1376 1337 1685 1623 1702 1527 1634
11:22:30 558 33741 1393 1224 1359 1381 1339 1694 1642 1701 1518 1639
11:22:45 556 33830 1392 1231 1362 1383 1342 1681 1642 1692 1509 1631
11:23:00 556 33023 1393 1225 1360 1384 1341 1687 1651 1697 1517 1638
11:23:15 557 33369 1393 1226 1361 1387 1342 1681 1637 1700 1517 1634
11:23:30 558 33825 1394 1224 1364 1387 1342 1683 1635 1695 1511 1631
11:23:45 556 32743 1395 1224 1365 1384 1342 1693 1647 1698 1515 1638
11:24:00 557 33428 1396 1232 1365 1386 1345 1686 1640 1698 1496 1630
11:24:15 557 33508 1398 1226 1367 1389 1345 1687 1641 1686 1516 1633
11:24:30 556 33379 1397 1227 1367 1386 1344 1675 1645 1685 1524 1632
11:24:45 558 33045 1399 1221 1369 1392 1345 1681 1621 1695 1507 1626
11:25:00 557 33012 1398 1230 1371 1391 1348 1680 1631 1699 1496 1627
11:25:15 557 33771 1400 1235 1370 1389 1349 1680 1647 1694 1518 1635
11:25:30 556 34270 1397 1228 1378 1394 1349 1699 1663 1688 1509 1640
11:25:45 557 34408 1399 1234 1374 1388 1349 1694 1653 1677 1513 1634
11:26:00 557 33426 1396 1239 1375 1386 1349 1680 1654 1688 1506 1632
11:26:15 558 34856 1394 1242 1378 1395 1352 1683 1652 1690 1525 1638
11:26:30 559 33636 1394 1239 1376 1394 1351 1683 1654 1673 1507 1629
11:26:45 558 33781 1397 1238 1373 1394 1351 1687 1661 1676 1507 1633
11:27:00 557 33625 1396 1236 1376 1394 1351 1695 1661 1679 1501 1634
11:27:15 559 33026 1398 1247 1381 1392 1355 1697 1648 1684 1510 1635
11:27:30 557 33602 1398 1245 1378 1392 1353 1678 1654 1664 1513 1627
11:27:45 558 33783 1397 1241 1381 1394 1353 1671 1655 1667 1514 1627
11:28:00 558 34953 1396 1245 1383 1393 1354 1689 1649 1684 1509 1633
11:28:15 558 34578 1398 1246 1383 1395 1356 1686 1656 1697 1504 1636
11:28:30 557 33376 1400 1245 1381 1394 1355 1687 1661 1675 1475 1625
11:28:45 557 34016 1398 1239 1382 1397 1354 1687 1659 1671 1470 1622
11:29:00 559 33643 1401 1256 1387 1396 1360 1696 1650 1667 1485 1625
11:29:15 555 33261 1397 1240 1382 1397 1354 1689 1672 1671 1495 1632
11:29:30 560 34054 1398 1250 1387 1397 1358 1684 1665 1673 1493 1629
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11:29:45 558 33458 1396 1248 1389 1397 1358 1692 1665 1657 1507 1630
11:30:00 559 35049 1395 1247 1383 1393 1355 1696 1673 1659 1492 1630
11:30:15 558 33318 1396 1249 1387 1397 1357 1691 1665 1667 1494 1629
11:30:30 558 33785 1395 1245 1385 1397 1356 1677 1668 1664 1493 1626
11:30:45 558 33434 1397 1245 1387 1401 1358 1687 1673 1648 1485 1623
11:31:00 560 33532 1394 1239 1392 1400 1356 1697 1677 1650 1482 1627
11:31:15 558 38410 1396 1249 1390 1400 1359 1676 1672 1658 1498 1626
11:31:30 558 34219 1394 1240 1386 1401 1355 1688 1674 1659 1494 1629
11:31:45 559 34043 1393 1241 1389 1400 1356 1695 1672 1636 1483 1622
11:32:00 558 33662 1395 1247 1389 1402 1358 1685 1665 1645 1489 1621
11:32:15 560 34770 1395 1245 1389 1402 1358 1690 1676 1650 1483 1625
11:32:30 559 34058 1394 1252 1389 1398 1358 1686 1670 1653 1483 1623
11:32:45 559 38423 1392 1241 1388 1400 1355 1708 1680 1646 1480 1629
11:33:00 560 35125 1393 1240 1389 1398 1355 1683 1675 1653 1490 1625
11:33:15 560 33849 1391 1245 1391 1402 1357 1683 1683 1650 1487 1626
11:33:30 556 32468 1390 1253 1390 1401 1359 1678 1682 1647 1501 1627
11:33:45 560 34871 1390 1246 1390 1400 1357 1684 1671 1645 1486 1622
11:34:00 559 33636 1391 1241 1391 1402 1356 1692 1670 1658 1476 1624
11:34:15 558 33664 1391 1249 1391 1401 1358 1334 1294 1263 1111 1251
11:34:30 558 33220 1373 1222 1377 1381 1338 1002 963 927 833 931
11:34:45 558 33666 1344 1212 1349 1350 1314 805 802 763 695 766
11:35:00 560 33977 1309 1171 1323 1316 1280 697 717 670 611 674
11:35:15 558 33925 1281 1153 1296 1284 1254 623 658 601 556 610
11:35:30 559 33562 1253 1127 1272 1257 1227 560 605 551 519 559
11:35:45 557 34002 1235 1110 1249 1227 1205 513 574 510 490 522
11:36:00 559 32728 1196 1080 1230 1200 1177 470 548 490 470 495
11:36:15 558 32564 1173 1065 1218 1175 1158 448 532 466 454 475
11:36:30 559 34766 1151 1044 1208 1154 1139 428 510 450 440 457
11:36:45 560 34835 1135 1023 1192 1135 1121 405 490 429 427 438
11:37:00 558 32826 1115 1005 1165 1117 1101 379 473 415 415 421
11:37:15 558 34499 1093 986 1141 1100 1080 373 467 404 405 412
11:37:30 560 34655 1072 965 1115 1081 1058 362 446 399 395 401
11:37:45 560 34042 1063 949 1096 1062 1043 352 434 375 387 387
11:38:00 558 33639 1030 941 1075 1044 1023 339 441 357 380 379
11:38:15 559 34467 1006 917 1053 1025 1000 326 422 359 370 369
11:38:30 560 34882 1003 902 1035 1007 987 315 404 339 363 3556
11:38:45 559 33836 969 897 1013 990 967 299 398 341 356 349
11:39:00 560 33658 953 872 994 972 948 288 387 335 350 340
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11:39:15 560 33782 945 870 974 955 936 285 371 317 343 329
11:39:30 557 33349 917 845 957 939 915 279 367 319 336 325
11:39:45 559 34078 903 835 940 923 900 280 361 310 331 321
11:40:00 559 34463 883 822 920 907 883 268 353 301 328 313
11:40:15 559 34609 873 823 905 891 873 256 343 291 323 303
11:40:30 560 33475 858 802 889 877 857 256 340 281 318 299
11:40:45 561 33682 846 796 876 862 845 249 332 275 313 292
11:41:00 560 33580 828 780 859 848 829 239 324 276 307 287
11:41:15 560 33822 816 777 846 834 818 233 318 266 301 280
11:41:30 556 33448 800 756 833 821 803 226 316 263 297 276
11:41:45 556 33418 781 747 817 808 788 225 304 259 293 270
11:42:00 557 33498 774 737 803 795 777 218 299 248 288 263
11:42:15 557 33524 762 737 791 783 768 205 285 245 284 255
11:42:30 558 33596 748 715 780 771 754 208 286 241 282 254
11:42:45 557 33836 738 710 765 759 743 208 281 235 278 251
11:43:00 559 33450 726 702 756 749 733 198 278 231 274 245
11:43:15 558 33350 713 687 743 736 720 195 266 228 270 240
11:43:30 559 34196 703 684 733 727 712 195 269 223 265 238
11:43:45 558 33245 692 673 720 715 700 189 269 221 262 235
11:44:00 559 33669 680 653 712 705 688 194 268 216 259 234
11:44:15 559 33791 674 651 700 695 680 185 248 211 256 225
11:44:30 547 33004 657 641 674 681 663 138 126 171 133 142
11:44:45 549 33007 570 535 483 626 554 96 88 159 112 114
11:45:00 549 32941 474 403 297 541 429 78 63 204 94 110
11:45:15 549 32942 390 330 197 495 353 71 70 174 93 102
11:45:30 549 32945 321 265 152 455 298 64 57 143 82 87
11:45:45 550 32913 278 208 122 426 259 66 63 111 74 79
11:46:00 549 32923 236 180 110 402 232 55 55 106 71 72
11:46:15 549 32888 196 143 99 379 204 61 60 101 62 71
11:46:30 549 32881 182 123 94 348 187 59 56 87 60 66
11:46:45 549 32876 149 102 85 332 167 57 54 91 62 66
11:47:00 549 32849 141 97 88 309 159 59 54 84 60 64
11:47:15 549 32873 133 86 83 288 148 55 55 79 54 61
11:47:30 549 32867 124 77 81 268 138 55 50 75 61 60
11:47:45 549 32820 115 68 80 255 130 59 55 67 56 59
11:48:00 549 32868 107 67 73 237 121 53 46 66 59 56
11:48:15 549 32860 94 65 74 225 115 48 53 72 60 58
11:48:30 549 32845 86 55 77 207 106 50 47 76 56 57
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11:48:45 549 32865 84 58 72 202 104 48 48 68 55 55
11:49:00 549 32825 89 55 69 194 102 50 47 63 54 54
11:49:15 549 32830 85 56 71 181 98 46 41 67 57 53
11:49:30 549 32799 80 47 68 172 92 54 48 58 52 53
11:49:45 549 32831 76 45 69 159 87 47 47 58 51 51
11:50:00 549 32779 69 45 71 148 83 48 47 62 54 53
11:50:15 549 32794 68 41 66 139 79 56 50 59 54 55
11:50:30 549 32828 71 49 67 140 82 51 50 58 55 54
11:50:45 549 32817 71 51 67 133 81 53 54 59 55 55
11:51:00 550 32808 63 44 63 131 75 58 57 62 58 59
11:51:15 549 32792 61 46 68 128 76 56 58 58 62 59
11:51:30 549 32840 65 43 65 135 77 59 60 61 62 61
11:51:45 549 32809 66 46 67 133 78 60 59 59 62 60
11:52:00 549 32793 68 53 66 131 80 57 55 60 65 59
11:52:15 549 32796 70 44 68 129 78 64 62 59 61 62
11:52:30 549 32821 66 53 64 123 77 59 62 61 65 62
11:52:45 549 32820 63 43 65 124 74 63 62 61 60 62
11:53:00 549 32803 56 43 65 125 72 65 58 62 62 62
11:53:15 549 32743 55 43 68 133 75 68 61 63 63 64
11:53:30 549 32832 65 48 67 122 76 57 49 65 63 59
11:53:45 549 32828 73 55 68 125 80 56 61 60 61 60
11:54:00 549 32825 66 59 68 127 80 65 66 56 62 62
11:54:15 549 32790 62 55 67 122 77 69 62 61 61 63
11:54:30 548 32830 61 45 66 119 73 60 62 65 62 62
11:54:45 548 32802 61 52 67 123 76 61 56 63 61 60
11:55:00 548 32787 72 60 69 125 82 62 64 67 62 64
11:55:15 548 32789 71 50 67 126 79 59 59 68 62 62
11:55:30 548 32833 77 51 69 115 78 61 64 71 62 65
11:55:45 549 32808 59 55 71 121 77 56 60 59 61 59
11:56:00 548 32816 65 56 69 115 76 52 61 65 62 60
11:56:15 549 32780 64 47 71 116 75 57 63 70 62 63
11:56:30 549 32812 63 57 69 123 78 51 65 65 61 61
11:56:45 548 32786 67 60 72 112 78 60 62 65 61 62
11:57:00 548 32801 64 55 66 127 78 56 61 65 61 61
11:57:15 548 32820 65 58 71 117 78 60 59 63 61 61
11:57:30 548 32813 74 48 66 122 78 61 62 65 61 62
11:57:45 548 32792 70 53 71 115 77 58 60 65 62 61
11:58:00 548 32812 66 56 67 119 77 51 64 60 62 59
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11:58:15 548 32793 70 62 69 114 79 69 64 62 61 64
11:58:30 548 32837 60 63 72 118 78 57 58 55 60 58
11:58:45 548 32782 64 54 67 118 76 59 54 52 61 57
11:59:00 548 32805 71 63 68 113 79 62 62 74 61 65
11:59:15 548 32782 66 54 69 111 75 49 58 62 61 58
11:59:30 548 32782 63 53 70 113 75 62 65 64 61 63
11:59:45 548 32800 72 62 69 115 80 65 58 59 61 61
12:00:00 548 32789 67 69 74 116 82 54 58 61 61 59
12:00:15 548 32811 74 55 68 112 77 55 60 62 60 59
12:00:30 548 32797 70 62 69 114 79 62 60 50 60 58
12:00:45 548 32794 77 62 72 115 82 64 50 52 58 56
12:01:00 548 32811 71 63 70 117 80 59 53 60 57 57
12:01:15 547 32789 71 60 68 114 78 56 49 62 55 56
12:01:30 548 32767 54 64 67 113 75 51 52 68 55 57
12:01:45 548 32818 68 55 70 110 76 57 43 61 54 54
12:02:00 547 32812 62 55 66 114 74 52 46 49 53 50
12:02:15 548 32774 59 55 70 119 76 45 46 64 53 52
12:02:30 547 32781 74 72 70 112 82 45 47 53 52 49
12:02:45 547 32773 64 66 67 117 79 58 47 55 52 53
12:03:00 547 32779 65 60 67 106 75 55 48 60 52 54
12:03:15 547 32772 65 62 69 110 77 53 46 56 52 52
12:03:30 547 32778 62 58 69 108 74 46 43 55 53 49
12:03:45 548 32735 69 65 69 111 79 47 47 55 54 51
12:04:00 547 32775 64 65 69 116 79 59 48 63 55 56
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Leakage Summary for Burn and Cool Down Periods

All pressure transducers and thermocouples are in calibration per YRT's QA program.

External leakage was collected electronically.

Test Duration: 60 |minutes
Tank Water Loss:[ -20
System Relief Water Collected: 0 mls
Calculated Water Loss:[ -20
Average Leak Rate:| 0.0 [ml/min
Average Seal Circumference| 23.9 |inches
Allowable Leak Rate:| 23.9 [ml/min
Was the Leakage Below the Allowable?| Yes |
Summary of Test Parameters During Burn and Cool Down Periods
Amount of Time of Average Cal. Block > 1200 deg.:| 22.0 |minutes
Minimum Allowable Time at Temperature: 15 |minutes
Average Cal. Block Temperature During Burn:[ 1175 |deg. F
Maximum Average Cal. Block Temperature During Burn:| 1360 |deg. F
Minimum Average Cal. Block Temperature During Burn: 64 |deg. F
Average Flame Temperature During Burn:| 1599 |deg. F
Maximum Average Flame Temperature During Burn:[ 1641 |deg. F
Minimum Average Flame Temperature During Burn:| 190 [deg. F

Notes

Were Test Conditions Within Compliance?| Yes |
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Depressurization - Repressurization Test Information

Customer: Jeil E&S Co., Ltd. Date: 3/26/2011
Product Code: 6 inch Class 300 Kammprofile Gasket
Project Number: PN211073
System pressure was lowered to 0 and then repressurized.
Operational Test Raw Data
Pressure Average
Time (psig) Block
Temp-F

12:04:53 555 66
12:05:08 555 66
12:05:23 554 66
12:05:38 554 66
12:05:53 554 66
12:06:08 553 66
12:06:23 553 66
12:06:38 553 66
12:06:53 553 65
12:07:08 553 66
12:07:23 553 66
12:07:38 553 65
12:07:53 553 65
12:08:08 552 66
12:08:23 552 66
12:08:38 552 66
12:08:53 552 66
12:09:08 552 66
12:09:23 552 66
12:09:38 552 66
12:09:53 552 65

Leakage was collected manually.

Total External Leakage Collected Over 5 Minute Duration: 0 mls
Average Leak Rate Over 5 Minute Duration: 0.0 ml/min
Allowable Leak Rate: 23.9 ml/min
Was the Leakage Below the Allowable?| Yes
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Test report

Applicant - JEIL E&S CO., LTD.

Address : 309, Chungnyeol-ro, Yangsan-si, Gyeongsangnam-do, Korea

Sample Name :Referto Table 1, (2 page).

Sample Received :January 17,2017

Test Performing Date :January 17, 2017~ January 24, 2017

Test Laboratory : Korea Polymer Testing & Research Institute. LTD. (KOPTRI)

Test Item : Dielectric breakdown voltage, Dielectric breakdown strength, Surface

resistance, Volume resistance, Dielectric constant, Tangent delta

TEST Method(s) : Refer to Table 2-1 ~ 2-2
TEST Resuli(s) : Refer to Table 2-1 ~ 2-2
Tested by, Authorized by,
"._i:ll'!.ﬁ"__}rl I!l' l'..lll. .L--H.F_,.Il_.:l ﬂl._ﬁ
Jihye Lee/ Lab. Technical Manager Kyoungho Min /Lab. General Manager

Tested by

Korea Polymer Testing & Research Institute (K
(ISO 17025 Certified Laboratory)

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.

Lab. Tel: +82-1588-1574 Fax: +82-2-963-2587
Lab. Address: 24-194 Sangwolgok-dong, Sungbook-ku, Seoul 136-120, Korea

http://www.polymer.co.kr
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Table 1. Sample name & picture

Sample Name Sample ID Picture

LEAKBLOK® Koptri-1760071-1

Table 2-1. Test resulis

Sample ID Test ttem Unit Test method Test result

Surface resistance Q/sq ASTM D257 5.51 x 1013

Koptri- Volume resistance Qcm ASTM D257 4.10x 103

1760071-1 - -
(LEAKBLOK®) Dielectric breakdown Kv/mm ASTM D149 19.7
strength
Dielectric breakdown kv ASTM D149 42

voltage

Note 1) Surface resistance, Volume resistance test condition — Impressed voltage : 500 V

Note 2) Rise speed of voltage : 667 V/s

Note 3) ASTM D257 (Standard test methods for DC resistance or conductance of insulating materials)
ASTM D149 (Standard Test Method for Dielectric Breakdown Voltage and Dielectric Strength of Solid

Electrical Insulating Materials at Commercial Power Frequencies)

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.

Lab. Tel: +82-1588-1574 Fox: +82-2-963-2587
Lab. Address: 24-194 Sangwolgok-dong, Sungbook-ku, Seoul 136-120, Korea

http://www.polymer.co.kr
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Table 2-2. Test resulis

Issued date: January 24, 2017

Page : 3/8

Sample ID Test item Unit Test method Fre(qkl:.Iezr)\cy Test result
Dielectric
constant - ASTM D150 1 16.5
Koptri-1760071-1 (€)
(LEAKBLOK®) Tangent &
(") - ASTM D150 1 0.004 2

Note) ASTM D150 (Standard test methods for AC loss characteristics and permittivity (Dielectric constant) of

solid electrical insulation

End
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Test report no. : 17-0167 Issued date: January 24, 2017 Page : 4/8

*Raw data

1. Test condition

1-1. Surface resistance, Volume resistance

(1) Equipment : High resistance meter (Agilent, 4339B)

(2) Test method : ASTM D257 (Standard test methods for DC resistance or conductance
of insulating materials)

(3) Testrange : 104~ 107 Q

(4) Test fixture : 16008B (50 mm diameter electrode)

(5) Test environment: (22+2) C, (40+5) % RH

(6) Test location : Center

(7) Impressed voltage : 500 V

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.

Lab. Tel: +82-1588-1574 Fox: +82-2-963-2587
Lab. Address: 24-194 Sangwolgok-dong, Sungbook-ku, Seoul 136-120, Korea
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Test report no. : 17-0167 Issued date: January 24, 2017 Page : 5/8

1-2. Dielectric breakdown voltage, Dielectric breakdown strength

(1) Test method : ASTM D149 (Standard Test Method for Dielectric Breakdown Voltage and
Dielectric Strength of Solid Electrical Insulating Materials at
Commercial Power Frequencies)

(2) Equipment : Automated dielectric breakdown test set (Phenix, 6CCEI00-5/D149)

(3) Test condition : Insulating oil (KS C 2301 15t class No. 2)

(4) Test environment : (23 £ 2) C, (50 £ 5) % RH

(5) Electrode : Opposing cylinders 1" (25 mm) in diameter,

1" (25 mm) thick with edges rounded to 0.125" (0.8 mm) radius
(6) Test specimen : 50 x 50 mm sheet

(7) Rise speed of voltage: 667 V/s

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.

Lab. Tel: +82-1588-1574 Fox: +82-2-963-2587
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Test report no. : 17-0167 Issued date: January 24, 2017 Page : 6/8

1-3. Dielectric constant, Tangent delta

(1) Test method : ASTM D150 (Standard test methods for AC loss characteristics and permittivity
(Dielectric Constant) of solid electrical insulation)

(2) Equipment : LCR meter (Agilent)

(3) Frequency : 1 kHz

(4) Test environment: (23+2) C, (45+5) % RH

(5) Electrode radius : 5 mm

(6) Electrode mode : G10

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.
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Lab. Address: 24-194 Sangwolgok-dong, Sungbook-ku, Seoul 136-120, Korea
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2. Test results

2-1. Surface resistance, Volume resistance

Table 3. Surface resistance, Volume resistance

Issued date: January 24, 2017

Page :7/8

Sample ID Run Thickness Surface resistance Volume resistance
(mm) (Q/sq) (Qcm)
1 2.107 537 x 1013 4,09 x 1013
2 2111 1.11 x 1014 489 x 1013
Koptri- 3 2.110 3.32x 101 3.31x 1018
1760071-1

(LEAKBLOK® sD - 5.54x 1013 7.91x 1012
CV (%) - 1.01 x 102 1.93x 10!
Average - 5.51 x 1013 410 x 1013

SD: Standard deviation

CV: Coefficient of variation=(SD/average)x100

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is
drawn to the limitations of liability, indemnification and jurisdictional issues defined therein. This Test Report shall not be
reproduced, except in full, without prior written consent of the Company.
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2-2. Dielectric breakdown voltage, Dielectric breakdown strength

Table 4. Dielectric breakdown voltage, Dielectric breakdown strength

Thickness Dielectric breakdown Dielectric
Sample ID Run (mm) voltage breakdown sirength
(kV) (kV/mm)
1 2.126 42.0 19.8
2 2.130 42.2 19.8
3 2.130 42.2 19.8
Koptri- 4 2.110 41.3 19.6
1760071-1
(LEAKBLOK® 5 2.121 413 19.5
SD - 0.5 0.2
CV (%) - 1.11 0.78
Average - 42 19.7
SD: Standard deviation
CV: Coefficient of variation=(SD/average)x100
2-3. Dielectric constant, Tangent delta
Table 5. Dielectric constant, Tangent delta
Dielectri Tangent
Thickness Frequency | Dielectric | Capacity ielectric =
Sample ID (mm) Run (kHz) loss (oF) constant 6
(€) (")
2.124 1 1 0.0763 5.192 15.87 0.004 8
Koptri-
1760071-1 2.122 2 1 0.0606 5.631 17.19 0.003 5
(LEAKBLOK®)
Average 16.53 0.004 2
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1. Cheni
= Mame - JEIL E&S Co.. Led. (Kim Chi Yesnd
+ Address D 09, Chungnyeol-ro, Yangsaa-si, Gyeongsangmam=do, Korea
« Date of Feceipt - July 0. 20104
2. Test specimen | Spiral Wound Gasket with STARPITE® Filler Type(300LE 2%
3, Dase of Test © July 31, 2004
4. Use of Report  Capabdliy virilicalion
5, Test methed used @ IS0 19021 and S0 19922

6. Test Results !
- I .
Casecimeen Hm:"i'"“ - : _Rt!m.l
ilre | Fiee endurance | Hydrastatie nghineis
o | test ! fes
Sipgral Wound gasket wilh | ASNE BIG20 |
M Mot beaked
STARPITE® Filler Type | 300LE 2" g Bl
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1. GENERAL
L.l Name of tesd sample - Spiral Womnd Gasket with STARPITE® Filler Typed300LE 27
1.2 Applicant = JEIL E&S Co.. Led.
M, Chungnyesl-ro. Yangsan-si. Gycongsangnam=do Korea
1.3 Maswlsciurer of the specimen = JEIL E&S Co., Ll
14 Applcanos duie & July 30 2004
1.5 Date of teat @ July 31, 2014
1.6 Test place | Fire lngwers Laboratories of KorealFILK)
1.7 Eelerenced test standard
IACS Beq. 201). REequiremenls concerning pipes and pressure vessels(P2.11.5.5.6
Fire endurance testh. The fire esdarance test was to be conducted on the sclecied
leal gpecimens @ pir the Iollowing standards.
(a} 15O 1902122005E): Ships snd marine lechnology = Fire reshibiace of melallic
pipe components with resilient and elsromenic seals - Tedl methods
(B 120 1S0FEANIHEYN Ships and marine lechnology = Fire reslsince of measllic
mpe componenis wih resdbent and cleitomens seali - Eeguirements imposed om
thi Tl sl
{5 Tesf resoli - The specimen showed as beakage during the e endurance test and
the hydrealatic Bpbtness fesi.

2. TEST SPECIMENS

2.1 Nume of tesl aample | Spiral Wound Gasket with STARPITE® Filler Typel300LE 27}
2.2 Type of apecisen | lnner-Owter Ring Type

2.3 Product code | JIC JEAR-B=-HT Semses

2.4 Nomimal siee - ASME B16.20 300LB 2° F Thicknssa 4.5 mm

2.5 Design pressare | 21 MPal?l bar)

25 Proal prejsure © 3.35 MPal33.5 bard

27 Maierial @ STARPMTERWFiller / Sminless Suesl 306

&8 The nember of 1eal sample © 1 unil

2.5 thber details @ Heler 1o the sppendic 1. Spevilicabons sad deswing of (he (68l specien

FPLamE - 0CTH 210 ey s
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4. PURPOSE OF THE TEST
Thi purpeae of fhis fesd is o evalwmbe the fire resistasce performance of e
gpiral woend gaskel with STARFITEY filler typel3X0LE 2% scbhmitied by JEIL E&£S

o. Lid, accerding #o the followisg test methods.

4. TEST METHODS

4.1 Tess apparaius
Test rig wrangessenls for the fire esl are 15 be as indicated in [Figare 1],

o — e

Ky
1. ieak pieie Il.'l'l'llﬂl:-ﬂ'pﬂ'-llnlllrﬂmf.nm. |
_ammm | b Waler lemperature ab besl ploe. catlet,
| ¥ exhaunst fan | & Flame lemperature Selow cerine of Sesd ploce. |
4. mixing valve d. Flow rate of water
5 sectional area barmer | & Working pressure during e
. water tark with healing'ooobing | §, Comtral vabees,
£ Fakauis gas. |
B g '
| & CosPanrss 5. |
L Afr mgply. !
IFigure 11 Schematic dtagram & the fesd rig armangeswenis for the fice ledt
FIE - 100N L

= e i . =k
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4.2 Tesl procederes
4,21 Fire endurance tes
(1) The vest specissen B 12 be installed oo the test rig such that the end of burner
exiends beyond the mechanical joint by at least 20 mm.

- - -
T
i
1
Key |
| 1 Test pivce | . Water serrguerature o2 teat paecr Gindet), |
£ Burmer b Water temprale ol 163 phece Goitbetl

¢. Flisre terpmrature below comire of el peeoe,
_-:LFI-n'lr-i-t-:l.i-J-n.

[Figure 2] Tesperabue mesiuring poanis

(2 Afler installation, the test specimen i rinsed with the wsler af b presiere ol
(D & W KPs Ter &t leait | mam in erder 1o ovacuale as far as possible the alr
conlained m the specimen.

(3i The specimen is exposed 1o the Mame with the test temperabare of (BOO £ 500 T
fer the duradion of 30 min i the pressure of i least 500 kPsll barb

(4} The specimen i 15 he cossgletely enclozed by the Name,

[5F The inlil sabter temperaiure is mamdained ab the temperstiure of B £ 20 T and
the Sullel Wakef MeMperklure i 10 Be Kepl within B5 T,

4,58 Hydroslas lightoess fesl
Afver the lire 1esl, the pressore inside the joasl sasembly is to be slowly
Eérvased 16 1.5 times of the desien presswere. This btest peessure (8 o be
reimined [oF 8 minimom deranos of O S0

FrLa- 00 ZI0=E
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1.4 Bequiremonis
4.3.1 Fire stdiranss il

There should be no sipn of keakages when the specimen i3 exposed 1o the flame

tar 3D A,
4.3.8 Hydrostatic Hrhiness les

There should B ne zign of leakage when IBe specimen s mainlasned a8 1be

pressure o 1.5 times of the design pressure for 5 min afier the fire besit.
[NOTE]

For ierviers olher thin flimmibler flods, o ledbsge rale of ool more thes O0F Lisin e

conadered soeplate

A MNeasoming [nsirementacion
44,1 Thermasceples
(11 K=iype ibermocouple © 3.2 mm n dameter
4.4.2 Prossure gasge
(1) Bowrdon gauge | maximym range of 5.0 MPs(S0 bar)
(23 Ddgical pressure gauge | maximum raage of 3.0 MP=l3) bar)
443 Transmilber for recording the infernal pressure,

o CLASSIFICATION CRITERLA

The test specimen subjected o Tire Tor 30 mis s the emperatiee of B0 T ender
thie design pressure should ool shew any sign of bakage when subjected fo proal

preasured 1.5 tdeses of deslgn peessure) alver e fiee desic

6. TEST RESULTS

Fire endorance | Hydropatic tightness
| Design best LeaE
Tew specimen pressure Tl Teat
(har) pressure | Lealcage | pressere | Leakage
—_ o bary | {kar}

| Spiral Wound Gasket with |
| STARPITE® Filler Type 21 5
(300LE 2° .

Mot leaked| AR5 ot heaked
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7. CONCLUSION
The spiral wound gasket with STARPITE® filler type{300LE 2} submibied by the clent
JEIL E&S Co. Led. satiafied the classsficstion criteria of the marine piping systems
specilied @ 150 19921 and IS0 19922 as required by IACS Req. 201 1{Requirements
concerning pipes and pressore vesield - F2.11.5.5.6. Fire enduramce testh.

P - O FH= e
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|APFENDICES)
APPENDIX 1. DRAWING OF THE TEST SPECIMEN
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AFPENINX 2. GRAFH OF THE FIRE ENDURANCE TEST

Fire Endurance Test [ = Jorrprrte s
Laboraiony FlLE
Tegt Standand IS0 v & 19622
Tiest Dl id=0F=14
Romangl e e T
Condion Temperiiere o2 Hursdt (% L H.] EF
(7 - =i LA R
o [ T [ it Wt [
,-.n-l-._....—q.-n.bnq...-.a-clnmﬂ._-_--ﬂ_ Oulet Wmp e
P o [A——
-
L 1)
1.
mw
=
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n' r = o | 1 1 i L] 1
§ 30 &0 &5 M0 WM 12N MO W0 A0
—
';' l R
§
= ad
=.
E PSS Y e = b e
i
?
]
‘ b

M M @ M MWD I ME WD WD
Tima{y]

[Figure 2] Graph of the fire endarance test
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AFPENRDEN 3. PHOTOGRAPH OF THE TEST SPECIMEN

[Phoste 1] The frest of test specimen [Fhiote 2] The back of tedl specimes

APPENIHY 4. PHOTOGRAPH OF THE TEST

Cpiral Wound Gasket with STARPITE® Biller Tyee{300LE 29

sk e -
[Fhots 3] Fire endurance Leat [Pt 4] Hydrosiatic tighiness test
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| 1. Cligr
e Mame : JEIL E&S CO., LTD

| o Addreas : 09, Chungreod-ro, Yangsan—sl, Gyeongsangnam=do, Konss
‘ o Pesson in changs @ Hson-woo Jeong

2 Use of Report @ Gty Manaemend

| 3 Test Sample - STARTEC® 9320=HP
-|_I|'|J|..j

| 4. Cate of Test : 2015. 0. 01,7 o= =y

.l'_\_..-

"x
|ﬁrmlhmmmm H@l&fﬂmthmﬂmﬂw?

G Testing Emvironment
o Tempeahae @ | 22T % 3
o Falative Humdity | (58 +

|.'I'IE!|1FH-!JI: thlnﬂ'-rn:

-Trnruduﬂ-mnnuuwrm:ﬂ_m‘r thaan:rﬂpla:-nuduﬂum
stted, T:li:mlrhnm-:um:tmfmm.gm_l. ?i__urrh

| Tesied by Appacvnd by
|'.|l.l-||-num Re-aigs Che Technics Manage
| Mame | LY. KWOR, %—J 8. OH. %

2015, 10. 28.

" Director of Dong-A University
Technical Center for High Performance Valves
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rr:“-a:rﬂ-zm-u.su.ru*&zmmm Page : 208 & | ANEURE Vi linc
& Test Regult
1] Teat
STARTEC S320-05 | ‘Wale Pressure Testing
2} Test Method Lised
Prossure st has perioamed in accordance with K5 B 23042001 Gereral nges for
S hon Ol vakes.
1 Gasked sample shall be centralimd between flanges and installed with recommendad
B (e
thﬂ#m#mﬂnuﬂ@mmmmwm
450 b with watler. e
iﬁuﬂummm%ﬁm‘lnrmmmmm
| 3 Test Samole :
Marwftacturer
Mice
| Mo M
| 1 mutﬁh'hmlimFmI.Wm-nm
Lm - I“FHM
Clesa A RN 15,000 ps
Sim Iz-ulﬂ'm
Wisght 632 g
| Max. Temperstue Max 200C
Max. Pressue | Max AP1 BEX 15,000 o
Sarial Mo |'zm5m|m-a-|:-:n
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' High-Pertormance Valves 4. &
s
1;:‘35251-5;:.-@” Fax: =82 5§ .‘.."III]-E Foge = 30F-5 | wmmh

4) Test Equepmen
Equpment Name | Vale Durabity Test System
Peoduction Companes - KOREA HYDRALULIC CO., LTD.
Managemord Agency | Dong-A LUnaersity Techmicsl Carter for Hgh Performance Vales
Managomerd No. @ d4-31 =000

° Insfrurrents calibiabon | Pressus Gage |
Production Companes | Sensys
TYFE © PMSHI000KARA [ 100 kplicm® )
Derec Mumber @ 103151
Cattration Date © 2015, 04, 05,

Certficate Number | m&l:h-uqnatj 1] .
Calibration Suppler © KIS | A=Y

o Ingtruments calite "hmmmr =
Progucton Compands L
TYPE © H5-3 :

Caltvation Dale : 2015,
Cartdcale Number = #51
Calltration Suppler © H':E- *
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T DonghUniversity Cartificate Mo : J"- %
Technical Center bor TCHPY- 1508104 aﬁ
: High - Performance Vakees %E.
s Sara-gy, gy, Koneg ]
[ta 87 S1-d00-0a8 Fax ods &1 oeensmy |00 | F 10 [ L
1. Chert

o Mawe - JEIL ERS CO, LTD
o Address | M, Chungmedl-rg, Yangsan-si, Geecngsangnam—da, Kored
¢ Date of Receipt © 2015,05.12

2. Use of Apport | Test & Analyss

4, Test Sample | Compresssed Non-Asbesios Sheels & Gasets (NG B000)

4, Dete of Test @ 2015, 06, 16

w7
5§, Test method wsed - ma;@ﬁ" 1',_15,,;
g BOT-2010_SHKTH E SEPTEMBER 2010°

Z
5. Testing Envronment & (Beore T
o Temperalure : { 2.1 £ 30) T i
o Relstve Huidty - [ 50 % RH !
o Locations | Laborgiony Bo. SM118, S14, DONG-A UNN.)
7. Tost Resul | Page 3 5 4 A
Tested B by Techrical
Affirnation : J.'E,aw.n:u .. OH. )
i |

1
= The pesalts shows o s lest sepadt reler oy 10 T serpbsls] St oriess oiferwos
siated, This Test Reporl cannot be reproduced. eoept in ful

2015. 06. 29.

Diractor of Dong-A University oS

. Technical Center for High Performance Valves "=E*"*_j g
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S5 HighPerformance Yahves ﬁqwﬂ.;l

40 Piachri?-dong. Saha-gu. Busan-oiy, Kom | Page - 2 OF 10
[Toi #3 S1-J00-6548 Fax 60 51 200-8508] B

ST Dong-AUniversity Carficat No.: F ;.\
i::!:; Techrical Center for TCHPV=15-08-103 t

#Test Result

1) Test
JEIL E&S Compressed MNon-Asbesios Sheets & Gaskets [IC G000} = Fire Safety Test

2) T Medrod Lised :
Fre Sadety teeil i parfiormed n accondancs with AR STANDARD 807201 0_SIKTH
EDITION, SEFTEMBER 2010
<Firg Test for Ouarter—tum Vales and Vahes Eoupped with Nonmetallc Spats>

1. iresial Gest Tlengs ONiD sampla Gaskel &nd connect | 1O 8 Mepe nsde he chambe’ ol
Fire Safety Test Egupment.

2. Presssie the sysiem wih 4 TS Tl IMeEamLIm
P wirking thar ' My b ook

e 1o B e Bt and ebmingle a9
FECEssary.

3. Pressuine e sysiem 1o 30 b was request ol manudacturer |

4, Cpen the fusd Supply monior e flame epvronment lomperature
Froughaut the Bom , i e Fvrage DEMpiraiue Cebwean

750 and 10007 for

5. AL the end of the b0in period ' Andlionoe—cool with water
50 ha s artace v HYE.
1Lmu-m1umrmi;"w)?numu nl-r-‘.tﬁ’m

5. Maauure extamsl leshage [ | H'\
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CERTIFICATE

No. 30279631E/CS/15.09.2015

In accordance with the Specification API

(dated Dezember 2008) the gasket

JiC-4201-B
6" Class 300

of the gasket manufacturer
JEIL E&S CO., LTD.

KOR - 309 Chungnyeol-ro, Yangsan-Si,
Gyeongsangnam-do,

amtec Services GmbH
Hoher Steg 13

D - 74348 Lauffen

Tel.: +49 7133 9502-0
Fax: +49 7133 9502-22
e-mail: temes@amtec.de
Internet: www.amtec.de

™ qQuality
-~ certified

cws (| DAKKS

6FB

was tested in respect of fire safety. The test was made under the following

conditions:

Total bolt load: 1388
Burn period: 30

Average temperature calorimeters: > 650
Test pressure (absolute): 40
Test medium:

Leak rate: 0.01

kN

min

°C

bar

Water
ml/(inch « min)

After the burn period the connection was air cooled to a flange temperature below
100 °C. During the cool-down the connection was still pressurized with the test

pressure.

Therefore the gasket is in compliance with the tightness criteria of 1 ml/(inch . min)
of APl 6FB during burn period and cool-down. The gasket manufacturer can mark
the gasket as ‘FIRE-SAFE’ in accordance to the specification APl 6FB.

This certificate is only valid in combination with the test report 3027961/-.

Lauffen, 15.09.2015

amtec Messtechnischer Service GmbH
PN

B. Eng. C. Six



quahity Certificay,
T

DAEWOO SHIPRUILDING & MARINE ENGINEERING
COLLTD. certifies that the company and items below have been
assessed and found to comply with the reguirements

of Quality Cerificate of DSME.
Company Name : JEIL EES COLLTD.

Address » 309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do, Korea

Ttems @ Gasket, Packing
Certificate No, : DSME-QM-16-040

Valid Date : Feb. 28,2018

o

In-Min Lee/ DMrector
Offshore Quality Management
Daewoo Shipbuilding & Marine Engineering Co., LTD.



Lloyd’s
Register

Type Approval Certificate

This is to certify that the undernoted product has been tested with satisfactory results in accordance with the
relevant requirements of the LR Type Approval System.
This certificate is issued to:

PRODUCER JEIL E&S Co., Ltd.

PLACE OF 309 Chungnyeol-ro, Yangsan-si, Gyeongsangnam-do, 626-230,
PRODUCTION Korea

DESCRIPTION Compressed Non-Asbestos Sheet & Gasket
TYPE LEAKBLOK®

APPLICATION Marine piping system
Hot oil & oil gas : Below 20 kg/cm?® at 260 °C
Fresh water, alkali, sea water : Below 30 kg/ ¢cm? at 260 °C
Organic solvent : Below 20 kg/cm? at 260 °C
Steam Service : Below 10Kg/ cm? at 180 °C

STANDARD Lloyd’s Register Rules and Regulations for Classification of Ships, Part 5,
Chapter 12, Section 5, July 2013
ASTM F104/F36/F146/F152

RATING Sheet Thickness (mm}): 0.8~3.2
Short-term peak : 350°C
Maximum continuous : 220 °C
Short term peak : 80 kg/cm?®
PH range : 4-11 above is general range and has no guarantee for every case
The producer’s “Remark & Warning”are to be complied with.

Certificate No. 14/40001
Issue Date 26 March 2014
Expiry Date 25 March 2019
Sheet Tof2

Busan Aechnical Support Office

Lloyd’s Register Group Limited
Lloyd’s Register Group Limited, registered office: :

71 Fenchurch Street, London EC3M 4BS

‘Lioyd's Register Group Limited, s affiliates and subsidiaries and their respective officers, employees or agents are, individually and coliectively,
referred to in this clause as ‘Lloyd's Register. Lloyd's Register assumes no responsibifity and shall not be ffable to any person for any loss,
damage or expense caused by refiance on the information or advice in this dosument or howsosver provided. unless that persen has signed a
contract with the relevant Lloyd's Register entity for the provision of this information or acdvice and in thal case any responstbility or liabitity is
exclusively on the terms and conditions set out in that contract.



Lloyd's
Register

“This Certificate is not valid for equipment, the design, ratings or operating parameters of which have been varied
Jrom the specimen tested. The manufacturer should notifiy Lloyd's Register Asia of any modification or
changes to the equipment in order to obtain a valid certificate.”

The Design Appraisal Document No. 14/40001 and its supplementary Type Approval Terms and Conditions SJorm
part of this Certificate.

Certificate No. 14/40001
Issue Date 26 March 2014
Expiry Date 25 March 2019
Sheet 20f2

Busan Technical Support Office

Lloyd's Register Group Limited
Lloyd's Register Group Limited, registered office:
71 Fenchurch Street, London EC3M 4BS

Lioyd's Register Group Limited, its affiiates and subsidiaries and their respective officers, employees or agents are. individually and collectively,
referred {0 in this clause as 'Lioyd's Register’. Lioyd's Reglster assumes no responsibllity and shall not be liable to any person for any lnas.
damage or expense caused by reliance on the information or advice in this document or howsoaver provided. uniess that person has signed &
contract with the retevant Lioyd's Register entily for the provision of this information o7 advice and in that case any responsibility or Hability Is
exciusively on the terms and conditions set out in that contract.
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CERTIFICATE - ====

Nr. 02523 ZETFH26.02.14 qualiny
Teriified

In accordance with the Speciication API e

6FB (dated Dezember 2008) the gasket '.D“’“

STARPITE® AT

model: JIC 4201-HT

6" Class 300

ol the gaskal manuaciungrs

JEIL EES CO., LTD.
KOR - 300 Chungyealro, Yangsan-Si,
Gyeongsangnam-do,

was lested in respect of fire salety. The test was made under the following
=il

Tatal bolt load: 1443 kN

Bum perniod: 30  min

Average temparalune calonmeatars: =620 °C

Tast pressure (absolube): 383 bar

Tast madium: Water

Lisak rabe: 0.32  miYinch - min)

After the bum penod the connaciion was air cooled 1o a Mangs lemperature below
100 °C. During the codl-down the connection was still pressunzed with the fes
prassure,

Therelore the gaskel & in compliance with the tightness criteria of 1 mliinch - min)
ol API GFE during burn paricd and cool-down. The gasket manulactuner can mark the
gasket as 'FIRE-SAFE’ in accondance 10 the speclfication APl 6FB,

This carificate is only valid in combination with the lest report 3025232/,

Lauffan, 26.02 2014

amies Messhechnascher Senice GmbH

Dipl.-Ing. F. Harken
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74348 Lauffen
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Test Report

Customer: Jeil E&S CO. LTD.
KOR - 39-5 Yusan-dong, Yangsan-city

Project number (amtec): 302 363

Report number: 302 363 1/-

Test procedure: Shell Specification MESC SPE 85/300
Material: JIC3836-R-SF-316-SS

Date: 22.08.2012

Pages: 10

Appendices: 21

stoe]

Dipl.-Ing. F. Herkert

Test results are only relevant to the test objects submitted.

This test report may only be reproduced in an unabridged version. A publication in extracts needs a written approval by amtec.
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1. Subject of Investigation

The subject of investigation was a spiral wound gasket which is named
- JIC3836-R-SF-316-SS.

The spiral wound gasket is a Type C/I SWG according to EN 1514-2 with outer ring
and inner ring. The material of the outer ring is carbon steel, the material of the hoop
and inner ring is SS316L and graphite is the filler material.

2. Goal of Investigation

The goal of the investigation was the qualification of the gasket material JIC3836-R-
SF-316-SS in accordance to the Shell Specification MESC SPE 85/300 (dated June
2007: Procedure and Technical Specification for Type Acceptance Testing (TAT) of
Gaskets).

The Shell Specification describes several testing procedures for the evaluation of the
gasket compressibility and the tightness characteristics of the gasket material at
ambient and elevated temperature.

In this project, 8 different tests were performed in respect of the Shell approval:

- Shell leakage test at ambient temperature (MESC SPE 85/300 - 3.3.2),

- Shell leakage test at 400 °C (MESC SPE 85/300 - 3.3.2),

- Compression test at ambient temperature (MESC SPE 85/300 - 3.3.4: EN 13555),
- Compression test at 400 °C (MESC SPE 85/300 - 3.3.4: EN 13555),

- Relaxation test at ambient temperature (MESC SPE 85/300 - 3.3.4: EN 13555),

- Relaxation test at 400 °C (MESC SPE 85/300 - 3.3.4: EN 13555),

- Leakage test (MESC SPE 85/300 - 3.3.4: EN 13555) and

- Shell cycle test at 400 °C (MESC SPE 85/300 - 3.3.5).

3. Test Specimens

The dimensions of the test specimens were different for the 8 tests which were
performed:
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- Shell leakage test (MESC SPE 85/300 - 3.3.2): 4" Class 300

- Compression test (EN13555): DN40/PN40
- Relaxation test (EN 13555): DN40/PN40
- Leakage test (EN 13555): DN40/PN40

- Shell cycle test (MESC SPE 85/300 - 3.3.5): 4" Class 300

4. Testing Equipment

The gasket tests were carried out on the following testing equipment:

Test rig: Serial number
TEMESH a1 010 181
TEMESH a1 010 362

A photo and the schematic view of the testing equipment TEMES; .1 are shown in
appendix 1.

Multifunctional Testing Equipment TEMES; ,;;

The servo-hydraulic press TEMESq i1 is capable to load up to 1 MN. Gaskets up to
180 mm diameter can be tested.

Depending on the type of test, different components (heating platens for
temperatures up to 450 °C, insulation and cooling platens, different flange face
designs etc.) can be used.

The load (gasket stress) is measured by a load cell on the bottom of the test rig, the
gasket deformation is recorded by three displacement transducers and the
temperature profile is controlled, too. LabView-Software is used for data logging and
online evaluation. The entire test can be performed under software-control, thus
automatic tests according to international standards or user defined procedures are
possible.

Also, the simulation of different flange stiffness can be realised within the equipment.
In dependence on the gasket deformation the gasket surface pressure is reduced
automatically according to the nominal stiffness.
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Due to the modular design, the above test rig can be modified to perform leakage
tests. The heating and cooling platens are replaced by platens for leakage tests,
which are connected to a separate measurement device, see appendix 1. The leak
rate measurement principle is based on the pressure decay method, using a
differential pressure method, leak rates down to about 1.0 - 10*mg/m/s can be
measured. For higher tightness classes a leak detector can be used.

5. Test Procedure

5.1 Fugitive Emission: Shell leakage test at ambient and elevated
temperature (MESC SPE 85/300 - 3.3.2)

The Shell leakage test is carried out at ambient and at elevated temperature. For the
tests at elevated temperature first the temperature is raised to the required test
temperature under an initial gasket stress of 64.6 MPa. Afterwards the gasket is
compressed with a gasket stress between 64.6 and 111.1 MPa which is equivalent to
a bolt stress between 210 and 361 MPa. After reaching the first gasket stress level
the test volume is pressurized with 51 bar at ambient temperature and 34.7 bar at
400 °C according to ASME B16.5-2003 - PT-Rating for Group 1.1 Materials. For the
leakage measurement helium is used as test medium.

The leak rate can be classified in tightness classes:

- ClassA: <1.78-10°Pa-m®s/mm,
- ClassB: <1.78-10%Pam¥s/mm.

5.2 EN 13555 (MESC SPE 85/300 - 3.3.4)

According to the European Standard EN 13555 (dated February 2005: Flanges and
their joints — gasket parameters and test procedures relevant to the design rules for
gasketed circular flange connections) the determination of the following gasket
characteristics, which are necessary for the calculation according to EN 1591-1
(dated August 2011: Flanges and their joints - Design rules for gasketed circular
flange connections - Part 1: Calculation method), was done:

- Maximum allowable gasket stress Qsmax (RT, 400 °C),
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- Modulus of elasticity Eg (RT, 400 °C),

- Creep relaxation factor Pqr (50 MPa — RT, 400 °C),

- Minimum required gasket stress in assembly Qmin) (40 bar) and
- Minimum required gasket stress in service Qsmin) (40 bar).

5.2.1 Compression test

The compression test can be carried out at ambient or at elevated temperature. For
the tests at elevated temperature first the temperature of the gasket is raised to the
required test temperature under an initial gasket stress. Then cyclic compression and
recovery loadings on the gasket at progressively higher surface pressures are carried
out until the gasket collapses or the maximum load of the test machine or the
maximum gasket stress specified by the manufacturer is reached.

The gasket stress of the loading cycle prior to collapse is taken to be the maximum
allowable gasket stress at ambient temperature Qsmax(RT) or the maximum allowable
gasket stress at the test temperature Qsmax(T).

The unloading cycles of the Qsmax test allow the generation of values of the modulus
of elasticity Egc. The Eg value is determined for each gasket stress level of the
different unloading cycles, the Eg value is also dependent on the test temperature
level.

5.2.2 Creep relaxation test

The factor Pqr is the ratio of the residual and the initial gasket stress from a
relaxation test. The test is performed by using the stiffness simulated control mode.
The load will be decreased according to the creeping of the gasket and the nominal
set point for stiffness simulation. A stiffness of 500 KN/mm is typical for a PN
designated flange and 1500 KN/mm for a Class designated flange. For this test the
stiffness of the rig shall be 500, 1000 or 1500 KN / mm.

The test procedure consists of loading the test gasket until the initial load is applied.
The loading is then held for 5 minutes. Then the temperature of the test rig is raised
until the test temperature is reached and the temperature is held constant for a period
of 4 hours. During the heating period and at elevated temperature the stiffness
controlled mode of the equipment is activated. After the 4 hour period the remaining
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load after relaxation is noted and Pqr, the ratio of the residual load to the original
load, is calculated.

5.2.3 Leakage test

The leakage test procedure consists of loading and unloading the gasket in a cyclic
manner with measurement of the leak rate at several effective gasket stress levels
with an internal gas pressure of 40 bar.

The procedure therefore consists of loading to 10 MPa, holding the load and
measuring the leak rate and then raising the gasket stress to 20 MPa. The load is
then held whilst the leak rate is measured. In the next step the load is reduced to
10 MPa and the leak rate is measured. Then measurements are done for the next
loading - unloading cycle at 40 MPa, 20 MPa and 10 MPa and so on until either the
160 MPa loading - unloading cycle is completed or the value of Qsmax Would have
been exceeded.

Deviant from the standard test procedure the lowest gasket stress level is set to
5 MPa instead of 10 MPa.

The test gas used for this test shall be helium.

From the generated leakage curve the minimum required gasket stress in assembly
Qnminw) (40 bar) and the minimum required gasket stress in service Qgmin) (40 bar) in
dependence on the gasket surface pressure prior to the unloading Qa can be
evaluated for different tightness classes L.

5.3 HOTT: Shell cycle test at 400 °C (MESC SPE 85/300 — 3.3.5)

In the leakage test at elevated temperature the gasket is compressed with a gasket
stress of 64.6 MPa. After heating up to 400 °C the specimen was pressurized with
34.7 bar helium (in accordance to ASME B16.5-2003 - PT-Rating for Group 1.1
Materials), no load compensation of the internal pressure is done.

After one hour the test rig is cooled down to ambient temperature. The thermal cycle
is repeated three times. During the last thermal cycle, the pressure loss shall not
exceed 1 bar.
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6. Results

All test results of the gasket material JIC3836-R-SF-316-SS are summarized in
appendices 2 and 3.

6.1 Fugitive Emission: Shell leakage test at ambient and elevated
temperature (MESC SPE 85/300 - 3.3.2)

In the Shell leakage test at ambient temperature the gasket was compressed in
5 steps from 64.6 MPa to 111.1 MPa. The detected leak rate at 64.6 MPa gasket
stress at an internal pressure of 51 bar was 2.9 - 10° mg/m/s, see appendix 4. The
leak rate was decreasing with increasing gasket stress. For the maximum gasket
surface stress of 111.1 MPa the leak rate was 3.6 - 10* mg/m/s.

The leak rate at a gasket stress of 111.1 MPa is equivalent to 2.2 - 107 Pa-m®mm/s
which is higher than the Tightness Class B.

In the Shell leakage test at 400 °C the gasket was compressed in 5 steps from
64.6 MPa to 111.1 MPa. The detected leak rate at 64.6 MPa gasket stress at an
internal pressure of 34.7 bar was 7.3 - 10* mg/m/s, see appendix 4. The leak rate
was decreasing with increasing gasket stress. For the maximum gasket surface
stress of 111.1 MPa the leak rate was 1.3 - 10 mg/m/s.

The leak rate at a gasket stress of 111.1 MPa is equivalent to 1.8 - 107 Pa-m¥mm/s,
which is higher than the Tightness Class B.

6.2 EN 13555 (MESC SPE 85/300 - 3.3.4)

All tests according to EN 13555 with the material JIC3836-R-SF-316-SS were
performed twice; they are listed in appendices 2 and 3. All gasket characteristics
which are necessary for the use of the flange calculation code EN 1591-1 are
summarized in these tables.
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6.2.1 Compression tests

In appendix 2 the results of the compression tests with loading and unloading cycles
are given, the gasket characteristics are

- the maximum allowable gasket stress Qgmax (RT),

- the modulus of elasticity Eg (RT),

- the maximum allowable gasket stress Qgmax (400 °C) and
- the modulus of elasticity Eg (400 °C).

Compression tests were performed at ambient temperature and at elevated
temperature at 400 °C. According to EN 13555 loading and unloading cycles were
carried out to determine the deformation behaviour of the gasket material. The
compression curves and the corresponding graphs of the modules of elasticity for the
different test temperature levels are shown in appendices 5 to 8.

In both compression tests at ambient temperature no collapse of the gasket
specimens can be recognized until the maximum load of the testing equipment is
reached. Also in the diagrams of the modules of elasticity no distinctive feature is
visible which would indicate a damage of the gasket material. Therefore, the
maximum allowable gasket stress Qgsmax is set to 500 MPa.

In both compression tests at 400 °C no damage of the gasket specimen can be
recognized until the maximum load of the testing equipment is reached. Also in the
diagrams of the modules of elasticity no distinctive feature is visible which would
indicate a damage of the gasket material. Therefore, the maximum allowable gasket
stress Qsmax is set to 500 MPa.

The modulus of elasticity Eg at ambient temperature increases steadily with
increasing gasket stress up to a maximum near 25.000 MPa. For the tests at 400 °C
a linear increase of the modulus of elasticity with increasing gasket stress is
observed. The maximum of the modulus of elasticity at 400 °C is significant lower
than the maximum at ambient temperature.

A good repeatability of the double test is noticeable.
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6.2.2 Creep relaxation tests

In appendix 2 the gasket characteristics of the creep relaxation tests for one gasket
stress, two temperatures and one stiffness levels are listed:

- creep relaxation factor Por (50 MPa, RT, 500 kN/mm) and
- creep relaxation factor Por (50 MPa, 400 °C, 500 kN/mm).

In total 4 creep relaxation tests were performed. The initial gasket stress level was
set to 50 MPa, the temperature was assessed to RT and 400 °C. For the stiffness the
typical value for a PN designated flange (500 KN/mm) was chosen.

The results of all creep relaxation tests are given in appendices 9 to 12. The creep
relaxation factors Pqr are 0.98 resp. 0.97 (50 MPa, RT, 500 kN/mm) and 0.91 resp.
0.87 (50 MPa, 400 °C, 500 kN/mm).

6.2.3 Leakage tests

The tightness behaviour of the gasket material JIC3836-R-SF-316-SS was examined
in two leakage tests at 40 bar helium. In appendix3 the determined gasket
characteristics

- minimum required gasket stress in assembly Qmin) and
- minimum required gasket stress in service Qsmin) in dependence on the gasket
surface pressure prior to the unloading Qa

are listed for both tests in dependence on the tightness class L.

For the determination of the leak rate two different measurement devices were used
in parallel. The pressure drop method with a differential pressure was used for the
leak tightness evaluation for leak rates higher 1.0 - 10 mg/m/s, for lower leak rates
the signal of the helium leak detector was taken for the calculation of the leak rate.

The graphical presentation of the leakage curves are shown in appendix 13. The
tightness class Loo1 was reached when the gasket stress raised above 58 MPa or
61 MPa, respectively. The minimum gasket stress in assembly for the tightness class
Lo.o1 is Qmino.01) = 61 MPa. The highest tightness class which could be reached was
Lo.oo1, therefore a gasket stress of 116 is necessary.
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The leak rate is decreasing with an increasing gasket stress up to 160 MPa. The
lowest leak rate which could be measured at 160 MPa was 1.9 - 10* mg/m/s in test
12-323.

During the unloading cycles the leak rate is increasing again, but the gasket is clearly
tighter as during the first loading to a defined gasket stress level. In the unloading
curves after a gasket stress level of 160 MPa and after a gasket stress level of
100 MPa in test 12-326 a drastic increase of the leak rate (or sudden blow-out) is
observed at the lowest gasket stress level of 5 MPa. At all other unloading curves no
drastic increase of the leak rate (or sudden blow-out) is observed until the lowest
gasket stress of 5 MPa is reached.

The minimum gasket stress in service for the tightness class Lo 1 for an initial gasket
surface pressure Qa of 60 MPa is Qsmin.1) = 9 MPa.

A good repeatability of the double test is noticeable.

6.3 HOTT: Shell cycle test at 400 °C (MESC SPE 85/300 — 3.3.5)

For the Shell cycle test at elevated temperature the gasket was compressed initially
with 64.6 MPa. After heating up to 400 °C, the specimen was pressurized with
34.7 bar helium. During the thermal cycles in the leakage test at 400 °C, only a slight
pressure drop is measured, see appendix 14.

During the last thermal cycle the pressure loss is less than 1 bar. The gasket material

JIC3836-R-SF-316-SS has passed the Shell requirement of a pressure drop less
than 1 bar.

7. Photo documentation

In appendices 15 to 21 photos of the tested gasket specimens JIC3836-R-SF-316-
SS for the 8 different test procedures are presented.
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Table 1: Data Sheet for Gasket Characteristics (EN 13555)

Manufacturer: Jeil E&S CO. LTD.
Product: JIC3836-R-SF-316-SS

Maximum allowable Gasket Stress Q. [MPa]

T[°C] 25 25 400 400
Qg max [MPa] 500 500 500 500
test no. 12-324 12-325 12-336 12-340

Modulus of Elasticity Eg [MPa]

T[°C
Q [MPal [C] 25 25 400 400
20 1465 1397 2857 2438
30 1988 1887 3624 3074
40 2423 2359 4263 3821
50 2845 2767 5007 4702
60 3503 3257 5696 5654
80 4290 4230 7076 6536
100 4843 4698 8105 7840
120 5716 5568 9792 9656
140 6807 6584 11531 11105
160 7908 7651 13175 12550
180 9144 8955 14196 13991
200 10598 10707 15157 14648
220 12606 12840 16249 15161
240 14713 15035 16506 15699
260 16821 17261 17000 16493
280 18876 19026 17803 17159
300 20634 20485 18414 17597
320 21899 21878 18419 18621
340 22857 22541 18287 19038
360 23394 23361 18876 20123
380 23829 23847 19413 20453
400 24666 24518 21396 21299
420 24876 24705 20525 21944
440 25192 24733 22238 22399
460 25195 25067 22674 22541
480 25511 25053 22828 22818
500 25794 25592 23393 22958
test no. 12-324 12-325 12-336 12-340

Creep-/Relaxation Factor Pog [ -]

500 kN/mm

C=

T[°C]
Q [MPal 25 25 400 400

30

test no.
50 0.98 0.97 0.91 0.87

test no. 12-327 12-328 12-332 12-333
100

test no.
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Table 1: Data Sheet for Gasket Characteristics (EN 13555)

Manufacturer: Jeil E&S CO. LTD.
Product: JIC3836-R-SF-316-SS
Minimum required Gasket Stress in Assembly Q,,;,, [MPa]
- 10 1 0.1 0.01 0.001 0.0001 | 0.00001
[bar]
40 6 9 17 58 116 X X
test no. 12-323
40 5 | 6 i 19 1 61 {1 115 | X i X
test no. 12-326
Minimum required Gasket Stress in Operation Qg;,, [MPa]
L 10 1 0.1 0.01 0.001 0.0001 | 0.00001
Q, [MP3 . . . . .
10 5 8 X X X X X
g 20 5 5 10 X X X X
P 40 5 5 9 X X X X
M 60 5 5 9 55 X X X
a 80 5 5 9 29 X X X
100 5 5 9 20 X X X
160 10* 10* 10* 14 61 X X
test no. 12-323
Minimum required Gasket Stress in Operation Qgp,in.) [MPa]
L 10 1 0.1 0.01 0.001 0.0001 | 0.00001
Q, [MP3 . . . . .
10 5 5 X X X X X
g 20 5 5 14 X X X X
P 40 5 5 9 X X X X
N 60 5 5 9 60 X X X
a 80 5 5 9 28 X X X
100 10* 10* 10* 19 X X X
160 10* 10* 10* 13 54 X X
test no. 12-326
*an high increase of the leak rate after unloading to 5 MPa is recognizable
Shell leakage test at ambient temperature
Test pressure: 51 bar
Maximum gasket stress level: 1111 MPa
JLeakage rate: 2.20E-07 Pa.m3s/mm
IShell tightness class: -
Jeest ro. 12-329
Shell leakage test at 400 °C
Test pressure: 34.7 _ bar
Maximum gasket stress level: 1111 MPa
Leakage rate: 1.80E-07 Pa.m3s/mm
Shell tightness class: -
Jeest ro. 12-337
Shell cycle test at 400 °C
Test pressure: 34.7 bar
Initial gasket stress level: 64.6 MPa
Pressure drop in last cycle: <1 bar
Jtest no. 12-339
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Leakage curve
JIC3836-R-SF-316-SS 147.9x126.5x4.8 mm
Test number: 12-329
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Shell leakage test (RT) according MESC SPE 85/300 - 3.3.2

Leakage curve
JIC3836-R-SF-316-SS 148.3x126.1x4.78 mm
Test number: 12-337
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gasket stress [MPa]

Shell leakage test (T) according MESC SPE 85/300 - 3.3.2
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gasket stress [MPa]

modulus of elasticity [MPa]

Compression curve
JIC3836-R-SF-316-SS 67.35x55.89x4.849 mm
Test number: 12-324

1000 -
Analysis acc. EN 13555
- o
900 T=25°C
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500
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100 A
0 - T T T T T T T T
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
compression set [mm]
Modulus of elasticity
JIC3836-R-SF-316-SS 67.35x55.89x4.849 mm
Test number: 12-324
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Compression test (RT) according EN 13555
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gasket stress [MPa]

modulus of elasticity [MPa]

Compression curve
JIC3836-R-SF-316-SS 67.34x55.94x4.86 mm
Test number: 12-325
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Modulus of elasticity
JIC3836-R-SF-316-SS 67.34x55.94x4.86 mm
Test number: 12-325
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Compression test (RT) according EN 13555
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gasket stress [MPa]

modulus of elasticity [MPa]

1000

Compression curve
JIC3836-R-SF-316-SS 67.28x56x4.867 mm
Test number: 12-336

Analysis acc. EN 13555
T=400°C
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JIC3836-R-SF-316-SS 67.28x56x4.867 mm
Test number: 12-336

Analysis acc. EN 13555
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Compression test at 400 °C according EN 13555
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gasket stress [MPa]

modulus of elasticity [MPa]

1000

Compression curve
JIC3836-R-SF-316-SS 67.59x55.82x4.869 mm
Test number: 12-340
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Test number: 12-340
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Compression test at 400 °C according EN 13555
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Creep relaxation test (EN 13555)
JIC3836-R-SF-316-SS
67.45x55.65x4.841 mm
Test number: 12-327
Test parameters
Initial gasket stress Q;: 50.2 MPa
Test temperature Tp: 25 °C
Time at Tp: 3:59 hh:mm
Stiffness C: 500 kKN/mm
Test results
Remaining gasket stress Q;: 49.2 MPa
Relaxation factor Pqr (Tp): 0.98
Compression creep curve
JIC3836-R-SF-316-SS 67.45x55.65x4.841 mm
Test number: 12-327
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g 40 / }
: e
‘% 30
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Creep relaxation test (EN 13555)
JIC3836-R-SF-316-SS
67.4x55.86x4.858 mm
Test number: 12-328
Test parameters
Initial gasket stress Q;: 50.4 MPa
Test temperature Tp: 25 °C
Time at Tp: 3:59 hh:mm
Stiffness C: 500 kKN/mm
Test results
Remaining gasket stress Q;: 48.8 MPa
Relaxation factor Pqr (Tp): 0.97
Compression creep curve
JIC3836-R-SF-316-SS 67.4x55.86x4.858 mm
Test number: 12-328
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Creep relaxation test (EN 13555)
JIC3836-R-SF-316-SS
67.22x55.81x4.885 mm
Test number: 12-332
Test parameters
Initial gasket stress Q;: 50.3 MPa
Test temperature Tp: 400 °C
Time at Tp: 4:00 hh:mm
Stiffness C: 500 kKN/mm
Test results
Remaining gasket stress Q;: 459 MPa
Relaxation factor Pqr (Tp): 0.91
Compression creep curve
JIC3836-R-SF-316-SS 67.22x55.81x4.885 mm
Test number: 12-332
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Creep relaxation test (EN 13555)
JIC3836-R-SF-316-SS
68.25x55.94x4.904 mm
Test number: 12-333
Test parameters
Initial gasket stress Q;: 50.2 MPa
Test temperature Tp: 400 °C
Time at Tp: 4:00 hh:mm
Stiffness C: 500 kKN/mm
Test results
Remaining gasket stress Q;: 43.9 MPa
Relaxation factor Pqr (Tp): 0.87
Compression creep curve
JIC3836-R-SF-316-SS 68.25x55.94x4.904 mm
Test number: 12-333
60
50 5
E 0 / }
= /
‘% 30 /
& 20 /
) // /
0 T T T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8

compression set [mm]



HrmuEE  Test Report (Shell Specification MESC SPE 85/300) appendix 13
Jeil — JIC3836-R-SF-316-SS 302 363 1/-

Leakage curve
JIC3836-R-SF-316-SS 67.41x55.84x4.915 mm
Test number: 12-323
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Leakage curve
JIC3836-R-SF-316-SS 67.38x55.6x4.879 mm
Test number: 12-326
1.00E+02
p = 40 bar
T=25°C
1.00E+01 He
1.00E+00 kk
o
g 1.00E-01
2
= LN
P 1.00E-02
s
E 1.00E-03
1.00E-04
1.00E-05
1.00E-06 T T T T T T T T
0 20 40 60 80 100 120 140 160 180

gasket stress [MPa]

Leakage test according EN 13555
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Course of test
JIC3836-R-SF-316-SS 147.9x126.5x4.8 mm
Test number: 12-339
400 40
o .
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Shell cycle test at 400 °C according MESC SPE 85/300 - 3.3.5
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Shell leakage test (RT) according MESC SPE 85/300 - 3.3.2

A~ 203

Shell leakage test (T) according MESC SPE 85/300 - 3.3.2
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Compression test at RT (EN 13555)
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Compression test at RT (EN 13555)
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Compression test at 400 °C (EN 13555)
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Compression test at 400 °C (EN 13555)
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Creep relaxation test at 50 MPa - RT (EN 13555)
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Creep relaxation test at 50 MPa - RT (EN 13555)
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Creep relaxation test at 50 MPa - 400 °C (EN 13555)
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Creep relaxation test at 50 MPa — 400 °C (EN 13555)
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Leakage test at RT (EN 13555)
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Shell cycle test (T) according MESC SPE 85/300 - 3.3.5
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