
JEIL E&S Co., Ltd. 

Revised Date : 2017.11.21 

1. Certificate (1 of 1) 

Description 
Certificate 

Authority 

Certificate 

No. 

Issued 

Date 

Renewal 

Interval 
Date 

Quality Management System 

KS Q ISO 9001 : 2009 

ISO 9001 : 2008 

Korean Standards 

Association (KSA) 
QMS-0698 1995.08.03 3 Years 2019.09.21 

Environmental Management System 

KS I ISO 14001 : 2009 

ISO 14001 : 2004 

Korean Standards 

Association (KSA) 
EMS-0731 2009.10.08 3 Years 2018.10.07 

Health & Safety Management System 

K-OHSMS 18001:2007 

/OHSAS 18001:2007 

Korean Standards 

Association (KSA) 
HSS-0089 2013.05.19 3 Years 2019.05.18 

API MONOGRAM 

ANSI/API Specification Q1:2007 

/ ISO 9001:2008 / 6A:2010 

Ring Joint Gasket 

American Petroleum 

Institute (API) 
6A-1347 2016.05.04 3 Years 2018.04.09 

EC CERTIFICATE OF QUALITY SYSTEM APPROVAL(PED) 

In accordance with the requirement of 

the Pressure Equipment Directive 97/23/EC 

Manufacture of metallic,  

non-metallic and semi-metallic gaskets. 

Lloyd’s Resister (LR) 
0038/PED/MUM

/131005/1 
2013.04.26 

3 Years 

(매년 

사후심사 2월 

25일 이전 

사후관리신청) 

2019.04.25 

Self-Inspection Items 

GASKET 

Hyundai Heavy Industries 

Co., Ltd 
15-047 2015.02.01 2 Years 

2017.01.31 

5월까지홀딩 

Quality Certificate 

GASKET & INSULATION SETS 

DAEWOO SHIPBUILDING 

& MARINE NGINEERING 

Co., Ltd 

DSME-QM-16-

040 
2015.02.28 1 Years 

2018.02.28 

(A등급일시 

1년간유예됨) 

유자격공급자 등록증 
한국수력 원자력(주) 

(KHNP) 
201601370 2017.01.11 4 Years 2021.01.10 

발전설비정비적격 업체 등록증 

Metal Gasket 외 
한국남부발전㈜ 

MG5I-CT1R-

R765-ND62 
2014.04.01 3 Years 2017.03.31 

INSULATING JOINTS, RUBBER, 

GASKETM PACKING, JOINT SHEET 
ADWEA(UAE) 9944024 2014.10.13 5 Years 2019.07.21 

VENDOR & CONTRACTORS EVALUATION 

COMMITTEE 

GASEKTS, JOINTING COMPOUNDS 

KNPC 277069 2014.09.22 5 Years 2019.09.22 

Notice of Subcontractor Evaluation Results 

Gasket, Packing and PTFE Product 
KOBELCO J009 2014.08.19 3 Years 2017.08.19 

CERTIICATE OF QUALIFICATION 

Joint qualification system 
Achilles JQS 

ACHILLES 

ID.28492 
2013.09.17 1 years 

2016.05.16 

(갱신안함) 

 

 



JEIL E&S Co., Ltd. 

Revised Date : 2017.11.21 

2. Vendor Registration & ETC 

Description 
Certificate 

Authority 

Certificate 

No. 

Issued 

Date 

Company Registration 

PACKING 
Aramco Overseas Company 10036961 2007.08.13 

Company Registration 

GASKET, INSULATING JOINTS, GRAPHITE GASKETS,  

PIPES & FITTINGS LINED 

Abu Dhabi Oil Refining Company 

(TAKREER) 
908546 2013.02.06 

Registration & Pre-Qualification as Manufacturer 

GASKET, INSULATION GASKET, GRAPHITE GASKET, RING JOINT 

Abu Dhabi Polymers Co., Ltd 

(Borouge) 
0000003251 2013.11.20 

Registration CERTIICATE 

GASKET 
ADGAS 105954 2014.05.19 

SADARA Chemical (Saudi Arabia) SADARA 1000001306 2015.01.02 

신기술 적용 제품 확인서 

LEAKBLOK® 
MKE (지식경제부) 제0693호 2013.03.13 

기업부설연구소 인정서 한국산업기술진흥협회 제19951270호 1995.09.26 

Quality Management System Approval Status 

INSULATION KIT 

Aramco Asia Korea Limited 

아람코 아시아 코리아 유한회사 
30007592 2016.02.26 

Q등급 두산중공업 
JS-QAM-03 Rev.13 

(승인메뉴얼) 
2017.03.30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



JEIL E&S Co., Ltd. 

Revised Date : 2017.11.21 

3. Type Approval 

Description 
Certificate 

Authority 

Certificate 

No. 

Issued 

Date 

Renewal 

Interval 
Date 

TYPE APPROVAL 

Compressed Non-Asbestos Sheet and Gasket  

JIC 6000, 6100, 6200 

한국선급 (KR) 
BSN02359 

-GT001 
1987.06.20 5 Years 2017.06.19 

TYPE APPROVAL 

– Design Assessment 

Gasket, Compressed Non-Asbestos Sheet LEAKBLOK®, JIC 6000 

American 

Bureau of Shipping 

(ABS) 

16-

BK1558501-

PDA 

2016.09.22 5 Years 2021.09.21 

TYPE APPROVAL 

– Manufacturing Assessment 

Gasket, Compressed Non-Asbestos Sheet 

American 

Bureau of Shipping 

(ABS) 

BK2897500-X 2015.05.12 

5 Years 

(5/12~ 90일 

이내 신청) 

2020.05.13 

TYPE APPROVAL 

LEAKBLOK® 
Lloyd’s Resister(LR) 14/40001 2014.03.26 5 Years 2019.03.25 

TYPE APPROVAL 

ISO-KIT (JIC 9210-ER, JIC 9230-ES,  

JIC 9320-OS, JIC 3850-SE(HT)) 

Lloyd’s Resister(LR) 14/40004 2014.07.11 5 Years 2019.07.10 

TYPE APPROVAL 

ISO-KIT (JIC 9320-OFS) 
Lloyd’s Resister(LR) 14/40012 2014.07.11 5 Years 2019.07.10 

TYPE APPROVAL 

JIC 6000, JIC 6200 , JIC 6400 
Lloyd’s Resister(LR) 15/40029(E1) 2015.02.04 5 Years 2020.02.14 

TYPE APPROVAL 

Cryogenic Service for LNG Plants & LNG Carriers 

Spiral Wound Gasket 

JIC 3836-R-SF & JIC 3834-R-SF 

Det Norske Veritas 

(DNV) -GL 
TAP0000004 1998.09.21 

4 Years 

(2년마다  

중간점검 

2017년 4월 

30일 신청) 

2019.06.28 

WRAS Test Report 

LEAKBLOK® 
WRAS 1307531 2013.07 5 Years 2018.07 

WRAS Test Report 

JIC 6010 
WRAS 1311541 2013.11 5 Years 2018.11 

WRAS Test Report 

JIC 6200 
WRAS 1311542 2013.11 5 Years 2018.11 

TYPE APPROVAL 

JIC 4201 Series 

JIC 4201, JIC 4201-B, JIC 4201-P, JIC 4201-W 

Lloyd’s Resister(LR) 15/40129 2015.12.10 5 Years 2020.12.09 

 

 

 

 

 

 

 

 

 

 

 



JEIL E&S Co., Ltd. 

Revised Date : 2017.11.21 

4. Test Report (1 of 2) 

Description 
Certificate 

Authority 

Qualification ID 

/ Certificate No 
Date 

Fugitive Test 

VOC Packing 
Lloyd’s Resister (LR) KID 0114048/1 2001.05.28 

Certificate TA-LUFT 

LEAKBLOK® 
AMTEC 30245401E/FH 2013.03.04 

Certificate Fire-Safe 

JIC 4201-B 

CLASS 300 6” 

AMTEC 30279631E/CS 2015.09.15 

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 

극저온용 시험 

LEAKBLOK® 
고기능성밸브 기술지원센터 TCHPV-15-04-113 2015.04.17 

초저온 누설시험 

LEAKBLOK® 
고기능성밸브 기술지원센터 TCHPV-15-05-104 2015.05.12 

API 607 FIRE TEST 

JIC 6000 
고기능성밸브 기술지원센터 TCHPV-15-06-103 2015.06.29 

고압시험 

STARTEC® 9320-HP 
고기능성밸브 기술지원센터 TCHPV-15-10-105 2015.10.28 

저온성능시험 

LEAKBLOK® P200 
고기능성밸브 기술지원센터 

TCHPV-15-10-114 

(사용금지) 
2015.10.29 

API 6FB, Fire Test Report 

Spiral Wound Gasket  

JIC 3836-R-SF-316-SS 

6 inch Class 300 

YARMOUTH RESEARCH AND 

TECHNOLOGY, LLC 
PJT No. : 211073 2011.03.25 

API 6FB, Fire Test Report 

Spiral Wound Gasket  

JIC 3850-SE-316(SF) 

6 inch Class 300 

YARMOUTH RESEARCH AND 

TECHNOLOGY, LLC 
PJT No. : 211073 2011.03.25 

 



JEIL E&S Co., Ltd. 

Revised Date : 2017.11.21 

4. Test Report (2 of 2) 

Description 
Certificate 

Authority 

Qualification ID 

/ Certificate No 
Date 

저온성능시험 

LEAKBLOK® P200 
고기능성밸브 기술지원센터 

TCHPV-16-01-103 

(사용금지) 
2016.01.12 

저온성능시험 

LEAKBLOK® P200 (ANSI 600 CLASS – 6 INCH) 
고기능성밸브 기술지원센터 TCHPV-16-03-107 2016.04.05 

LEAKBLOK® 식약청 기구 및 용기포장기준 TEST 한국식품과학연구원 부산지소 제 1600 호 2017.03.02 

Epoxy Rubber 시편의 내전압, 표면저항 TEST Koptri 17-1199 2017.05.10 

고분자시편의 압축시험 Koptri - 2017.09.29 

LEAKBLOK 절연파괴전압, 절연파괴강도 시험 Koptri 17-3000 2017.10.13 

LEAKBLOK 절연파괴전압, 절연파괴강도 시험 Koptri 17-3001 2017.10.13 

LEAKBLOK 수분흡수율 시험 Koptri 17-3002 2017.10.13 

LEAKBLOK 수분흡수율 시험 Koptri 17-3003 2017.10.13 

 



















 



 



 

 



 

 



 

 



 



 



 



 































TYPE APPROVAL CERTIFICATE 

.. 

Certificate No. : BSN02359-GT001 Initial Approval: 20th June, 1987. 

Product : Gaskets 

Manufacturer : Jeil E & S Co., Ltd. 

39-5, Yusan-dong, Yangsan-city, Kyungnam, Korea 

Product Description : Compressed Non-Asbestos Sheet and Gasket 

- Brand J IC 6000, JIC 6100, JIC 6200 
- Max. Thickness 3.0 mm, 3.0 mm, 3.2 mm 
- Size Max. 2540 x 3810 mm 
- Des ign Press. Max. 30 kgf/cm 
- Des ign Temp. Max. 350°C 
- Used for F.O., L.O., Compressed Air, Water 

Approval Condition : 1. 	 This approval is granted on the basis of the previous certificate & 
test report no. 7-3-411-583 &77411-00780 by FITI Testing & 
Research Institute. 

2. Indiv idua l Product Certification is not required. 

THIS IS TO CERT1FY that the above-mentioned product has been approved 

in accordance with the relevant requirement of this Society's Rules and / or of the recognized 
standards as follows and entered in the "List ofApproved Manufacturers and Type Approved 
Equipment" . 

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

This Certificate is valid until 19th June, 2017. 
Issued at Daejeon, Korea on 19th June, 2012. 

GISTER OF SHIPPING 

General Manager of 

Materials and Equipment Team 


Note: 1 : The approval will be automatically suspended and the Certificate become invalid from the expiry date of the Certificate 
in the event that the extension has not been granted or the renewal ofthe Certificate is not underway. 

2 : The manufacturer should notify this Society ofany modification or changes that may affect the validity ofthis 
Certificate. 

AC.. 2A(20 11.06) 





































































































 
 

Fire Test Report 
API Standard 6FB, Third Edition 

 
Performed for 

 
 

JEIL E&S Co.,Ltd. 
 

www.jeilens.co.kr 
 

 
SWGK Gasket 

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

 
Project Number:  211073 

March 25, 2011 
 
 

Performed by 
 

YARMOUTH RESEARCH AND TECHNOLOGY, LLC 
 

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, LLC

                                    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

Witnesses

Note:

________________________________
 www.yarmouthresearch.com
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Gasket Before Test 
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Gasket Fire Test 
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Gasket After Test 



Yarmouth Research and Technology, LLC

Fire Test Information

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

________________________________
www.yarmouthresearch.com
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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
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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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                                    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)
0

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

Witnesses

Note:
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Fire Test Information

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 987 315 404 339 363 355
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 : Refer to 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 Result(s) : Refer to Table 2-1 ~ 2-2 

 

 

 

Tested by,  Authorized by, 

  

 

Jihye Lee/ Lab. Technical Manager  Kyoungho Min /Lab. General Manager 
 

 

Tested by 

Korea Polymer Testing & Research Institute (KOPTRI), Ltd. 

(ISO 17025 Certified Laboratory) 
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Table 1. Sample name & picture 

Sample Name Sample ID Picture 

LEAKBLOK®  Koptri-1760071-1 

 
 

 

Table 2-1. Test results  

Sample ID Test ttem Unit Test method Test result 

Koptri-

1760071-1 

(LEAKBLOK® ) 

Surface resistance Ω/sq ASTM D257 5.51 x 1013 

Volume resistance Ω·cm ASTM D257 4.10 x 1013 

Dielectric breakdown 

strength 
Kv/mm ASTM D149 19.7 

Dielectric breakdown 

voltage 
kv ASTM D149 42 

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) 
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Table 2-2. Test results 

Sample ID Test item Unit Test method 
Frequency 

(kHz) 
Test result 

Koptri-1760071-1 

(LEAKBLOK® ) 

Dielectric 

constant  

(ε’) 

- ASTM D150 1 16.5 

Tangent δ 

(ε’’) 
- 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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*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) Test range : 104 ~ 1017 Ω 

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

(5) Test environment: (22±2) ℃, (40±5) % RH 

(6) Test location : Center 

(7) Impressed voltage : 500 V  
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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 1st class No. 2) 

(4) Test environment : (23 ± 2) ℃, (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 
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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) ℃, (45±5) % RH 

(5) Electrode radius : 5 mm 

(6) Electrode mode : G10  
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2. Test results 

2-1. Surface resistance, Volume resistance 

Table 3. Surface resistance, Volume resistance 

Sample ID Run 
Thickness 

(mm) 

Surface resistance 

(Ω/sq) 
Volume resistance 

(Ω·cm) 

Koptri-

1760071-1 

(LEAKBLOK® ) 

1 2.107 5.37 x 1013 4.09 x 1013 

2 2.111 1.11 x 1014 4.89 x 1013 

3 2.110 3.32 x 1011 3.31 x 1013 

SD - 5.54 x 1013 7.91 x 1012 

CV (%) - 1.01 x 102 1.93 x 101 

Average - 5.51 x 1013 4.10 x 1013 

SD: Standard deviation 

CV: Coefficient of variation=(SD/average)x100 
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2-2. Dielectric breakdown voltage, Dielectric breakdown strength 

Table 4. Dielectric breakdown voltage, Dielectric breakdown strength 

Sample ID Run 
Thickness 

(mm) 

Dielectric breakdown 
voltage 

(kV) 

Dielectric 

breakdown strength 

(kV/mm) 

Koptri-

1760071-1 

(LEAKBLOK® ) 

1 2.126 42.0 19.8 

2 2.130 42.2 19.8 

3 2.130 42.2 19.8 

4 2.110 41.3 19.6 

5 2.121 41.3 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 

Sample ID 
Thickness 

(mm) 
Run 

Frequency 

(kHz) 

Dielectric 

loss 

Capacity 

(pF) 

Dielectric 

constant 

(ε’) 

Tangent 

δ 

(ε’’) 

Koptri-

1760071-1 

(LEAKBLOK® ) 

2.124 1 1 0.0763 5.192 15.87  0.004 8  

2.122 2 1 0.0606 5.631 17.19  0.003 5  

Average 16.53  0.004 2  
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CERTIFICATE 
No. 30279631E/CS/15.09.2015 

 

In accordance with the Specification API 6FB 
(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 
 

 
 
 

 
was tested in respect of fire safety. The test was made under the following 
conditions:  
 
Total bolt load: 1388 kN 
Burn period: 30 min 
Average temperature calorimeters: > 650 °C 
Test pressure (absolute): 40 bar 
Test medium:  Water 
Leak rate: 0.01 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 API 6FB during burn period and cool-down. The gasket manufacturer can mark 
the gasket as ‛FIRE-SAFE’ in accordance to the specification API 6FB. 
  
This certificate is only valid in combination with the test report 3027961/-. 
 
 
Lauffen, 15.09.2015 
 
amtec Messtechnischer Service GmbH 
 

 
 
B. Eng. C. Six 
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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

TEMESfl.ai1 010 181

TEMESfl.ai1 010 362

A photo and the schematic view of the testing equipment TEMESfl.ai1 are shown in

appendix 1.

Multifunctional Testing Equipment TEMESfl.ai1

The servo-hydraulic press TEMESfl.ai1 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 ∙ 10-4 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:

- Class A: ≤ 1.78 ∙ 10-9 Pa∙m³/s/mm,

- Class B: ≤ 1.78 ∙ 10-8 Pa∙m³/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(L) (40 bar) and

- Minimum required gasket stress in service Qsmin(L) (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 EG. 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

Qmin(L) (40 bar) and the minimum required gasket stress in service Qsmin(L) (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 ∙ 10-3 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 ∙ 10-4 mg/m/s.

The leak rate at a gasket stress of 111.1 MPa is equivalent to 2.2 ∙ 10-7 Pa∙m³/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 ∙ 10-4 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 ∙ 10-4 mg/m/s.

The leak rate at a gasket stress of 111.1 MPa is equivalent to 1.8 ∙ 10-7 Pa∙m³/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 Qsmax (RT),

- the modulus of elasticity EG (RT),

- the maximum allowable gasket stress Qsmax (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 Qsmax 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 PQR (50 MPa, RT, 500 kN/mm) and

- creep relaxation factor PQR (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 appendix 3 the determined gasket

characteristics

- minimum required gasket stress in assembly Qmin(L) and

- minimum required gasket stress in service Qsmin(L) 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 ∙ 10-3 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 L0.01 was reached when the gasket stress raised above 58 MPa or

61 MPa, respectively. The minimum gasket stress in assembly for the tightness class

L0.01 is Qmin(0.01) = 61 MPa. The highest tightness class which could be reached was

L0.001, 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 ∙ 10-4 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 L0.1 for an initial gasket

surface pressure QA of 60 MPa is Qsmin(0.1) = 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 Qsmax [MPa]

T [°C] 25 25 400 400

Qsmax [MPa] 500 500 500 500

test no. 12-324 12-325 12-336 12-340

Modulus of Elasticity EG [MPa]

T [°C]

Q [MPa]
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 PQR [ - ]

T [°C]

Q [MPa]
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.

C
=

5
0
0

k
N

/m
m
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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 Qmin(L) [MPa]

L

p [bar]
10 1 0.1 0.01 0.001 0.0001 0.00001

40 6 9 17 58 116 x x

test no. 12-323

40 5 6 19 61 115 x x

test no. 12-326

Minimum required Gasket Stress in Operation Qsmin(L) [MPa]

L

QA [MPa]
10 1 0.1 0.01 0.001 0.0001 0.00001

10 5 8 x x x x x

20 5 5 10 x x x x

40 5 5 9 x x x x

60 5 5 9 55 x x x

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 Qsmin(L) [MPa]

L

QA [MPa]
10 1 0.1 0.01 0.001 0.0001 0.00001

10 5 5 x x x x x

20 5 5 14 x x x x

40 5 5 9 x x x x

60 5 5 9 60 x x x

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: 111.1 MPa

Leakage rate: 2.20E-07 Pa.m³/s/mm

Shell tightness class: -

test no. 12-329

Shell leakage test at 400 °C

Test pressure: 34.7 bar

Maximum gasket stress level: 111.1 MPa

Leakage rate: 1.80E-07 Pa.m³/s/mm

Shell tightness class: -

test no. 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

test no. 12-339

p
=

4
0

b
a
r

p
=

4
0

b
a
r
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Leakage curve

JIC3836-R-SF-316-SS 147.9x126.5x4.8 mm

Test number: 12-329
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Leakage curve

JIC3836-R-SF-316-SS 148.3x126.1x4.78 mm
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1.00E-06

1.00E-05

1.00E-04

1.00E-03

1.00E-02

1.00E-01

1.00E+00

0 20 40 60 80 100 120

gasket stress [MPa]

le
a

k
ra

te
[m

g
/m

/s
]

1.00E-08

1.00E-07

1.00E-06

1.00E-05

1.00E-04

1.00E-03

1.00E-02
le

a
k

ra
te

[P
a

m
³

/
s

/m
m

]
leak rate [mg / m /s]

leak rate [Pa m³ / s /mm]

Class B

p = 35 bar

T = 400 °C

He

Shell leakage test (T) according MESC SPE 85/300 - 3.3.2



Test Report (Shell Specification MESC SPE 85/300)
Jeil – JIC3836-R-SF-316-SS

appendix 5
302 363 1/-

Compression curve

JIC3836-R-SF-316-SS 67.35x55.89x4.849 mm

Test number: 12-324

0

100

200

300

400

500

600

700

800

900

1000

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

compression set [mm]

g
a

s
k
e

t
s

tr
e

s
s

[M
P

a
]

Analysis acc. EN 13555

T = 25 °C

Modulus of elasticity

JIC3836-R-SF-316-SS 67.35x55.89x4.849 mm

Test number: 12-324

1465
1988

2423
2845

3503
4290

4843
5716

6807

7908

9144

10598

12606

14713

16821

18876

20634

21899

22857
23394

23829
2466624876251922519525511

0

5000

10000

15000

20000

25000

30000

0 50 100 150 200 250 300 350 400 450 500

gasket stress [MPa]

m
o

d
u

lu
s

o
f

e
la

s
ti

c
it

y
[M

P
a

]

Analysis acc. EN 13555

T = 25 °C

Compression test (RT) according EN 13555



Test Report (Shell Specification MESC SPE 85/300)
Jeil – JIC3836-R-SF-316-SS

appendix 6
302 363 1/-

Compression curve

JIC3836-R-SF-316-SS 67.34x55.94x4.86 mm

Test number: 12-325
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Compression curve

JIC3836-R-SF-316-SS 67.28x56x4.867 mm

Test number: 12-336
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Compression curve

JIC3836-R-SF-316-SS 67.59x55.82x4.869 mm

Test number: 12-340
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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 Qi: 50.2 MPa

Test temperature TP: 25 °C

Time at TP: 3:59 hh:mm

Stiffness C: 500 kN/mm

Test results

Remaining gasket stress Qr: 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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Creep relaxation test (EN 13555)

JIC3836-R-SF-316-SS

67.4x55.86x4.858 mm

Test number: 12-328

Test parameters

Initial gasket stress Qi: 50.4 MPa

Test temperature TP: 25 °C

Time at TP: 3:59 hh:mm

Stiffness C: 500 kN/mm

Test results

Remaining gasket stress Qr: 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 Qi: 50.3 MPa

Test temperature TP: 400 °C

Time at TP: 4:00 hh:mm

Stiffness C: 500 kN/mm

Test results

Remaining gasket stress Qr: 45.9 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 Qi: 50.2 MPa

Test temperature TP: 400 °C

Time at TP: 4:00 hh:mm

Stiffness C: 500 kN/mm

Test results

Remaining gasket stress Qr: 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
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Leakage curve

JIC3836-R-SF-316-SS 67.41x55.84x4.915 mm

Test number: 12-323
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Course of test

JIC3836-R-SF-316-SS 147.9x126.5x4.8 mm

Test number: 12-339
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Shell leakage test (RT) according MESC SPE 85/300 - 3.3.2

Shell leakage test (T) according MESC SPE 85/300 - 3.3.2
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Compression test at RT (EN 13555)

Compression test at RT (EN 13555)
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Compression test at 400 °C (EN 13555)

Compression test at 400 °C (EN 13555)
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Creep relaxation test at 50 MPa - RT (EN 13555)

Creep relaxation test at 50 MPa - RT (EN 13555)
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Creep relaxation test at 50 MPa - 400 °C (EN 13555)

Creep relaxation test at 50 MPa – 400 °C (EN 13555)



Test Report (Shell Specification MESC SPE 85/300)
Jeil – JIC3836-R-SF-316-SS

appendix 20
302 363 1/-

Leakage test at RT (EN 13555)

Leakage test at RT (EN 13555)
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Shell cycle test (T) according MESC SPE 85/300 - 3.3.5
























