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Yarmouth Research and Technology

Exxon Additional Requirements to API 607 4th Edition Fire Test

Customer:

SGL Technic Inc. -Polycarbon Div.

Date:

2/4/2003

Project Number:

PN20292

Specification:

Exxon additional requirements to API 607 4th Edition

Product Code:

Sigraflex Hochdruck

Gasket Thickness: 0.063 inches
Flange Mfgr: Weldbend Nut Mfgr: Shih Hsang
Bolt Mfgr: Alloy & Stainless Fasteners VA

Comments:

0

YRT Technician:

Matthew J. Wasielewski, P.E.

Bolt Torques (ft-1bs)

Bolt Location

At Start of Test

Before Adjustments

At Test Completion

Upstream #1 200 40 200
Upstream #2 200 40 200
Upstream #3 200 55 200
Upstream #4 200 50 200
Downstream #1 200 50 200
Downstream #2 200 50 200
Downstream #3 200 70 200
Downstream #4 200 25 200
Post Burn Leakage Tests
Maximum allowable combined leakage: 150 ml/min
Test Pressure Side A Leak Rate | Side B Leak Rate | Total Leak Rate Flange Bolt
(psig) (ml/min) (ml/min) (ml/min) Retorques
30 20 96 116
50 10 442 452 Yes, Side B
100 724 0 724 Yes, Side A
200 0 0 0
300 0 0 0
700 0 0 0

Witnhesses f"

92 East EIm Street, Yarmouth, Maine, 04096 USA
www.yarmouthresearch.com




Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 30
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
11:21:53 30 105 111 117 113
11:22:08 30 105 111 118 113
11:22:23 30 105 111 118 113
11:22:38 30 105 111 118 113
11:22:53 30 105 111 118 113
11:23:08 30 105 111 118 113
11:23:23 30 105 112 118 113
11:23:38 30 105 112 118 113
11:23:53 30 105 112 118 113
11:24:08 30 105 112 118 113
11:24:23 30 105 112 118 113
11:24:38 30 105 112 118 113
11:24:53 30 105 112 118 113
11:25:08 30 105 112 118 113
11:25:23 30 105 112 118 113
11:25:38 30 105 112 118 113
11:25:53 30 105 112 118 113
11:26:08 30 105 112 118 113
11:26:23 30 106 112 118 113
11:26:38 30 105 112 118 113
11:26:53 30 106 112 118 113
Leakage Collected from Upstream Flange Gasket A: 100 mls
Average Leak Rate Over 5 Minute Duration: 20 ml/min
Leakage Collected from Downstream Flange Gasket B: 480 mls
Average Leak Rate Over 5 Minute Duration: 96 ml/min
Were Both Flange Leakages Below 150 mI/min?| Yes |

92 East EIm Street, Yarmouth, Maine, 04096 USA
www.yarmouthresearch.com




Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 50
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
11:35:06 51 104 110 111 109
11:35:21 50 104 110 111 109
11:35:36 50 104 110 110 109
11:35:51 50 104 110 110 109
11:36:06 50 104 110 110 108
11:36:21 50 104 109 110 108
11:36:36 50 104 109 109 108
11:36:51 49 104 109 109 108
11:37:06 49 104 109 109 108
11:37:21 49 104 109 108 107
11:37:36 49 104 109 108 107
11:37:51 49 103 108 108 107
11:38:06 49 103 108 108 107
11:38:21 49 103 108 107 107
11:38:36 50 103 108 107 106
11:38:51 51 103 108 107 106
11:39:06 51 103 108 107 106
11:39:21 50 103 107 106 106
11:39:36 50 103 107 106 106
11:39:51 50 103 107 106 106
11:40:06 50 103 107 106 105
Leakage Collected from Upstream Flange Gasket A: 49 mls
Average Leak Rate Over 5 Minute Duration: 9.8 ml/min
Leakage Collected from Downstream Flange Gasket B:] 2210 [mls
Average Leak Rate Over 5 Minute Duration: 442 ml/min
Were Both Flange Leakages Below 150 mI/min?| No |

92 East EIm Street, Yarmouth, Maine, 04096 USA
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Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 100
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
12:03:23 100 77 93 93 77
12:03:38 100 77 93 93 77
12:03:53 100 77 93 93 77
12:04:08 100 77 92 93 77
12:04:23 100 77 92 93 77
12:04:38 101 77 92 92 77
12:04:53 100 77 92 92 77
12:05:08 100 77 92 92 77
12:05:23 100 77 92 92 78
12:05:38 101 77 92 92 79
12:05:53 100 77 92 92 79
12:06:08 100 77 92 92 79
12:06:23 100 77 92 92 79
12:06:38 100 77 92 92 79
12:06:53 100 77 92 92 79
12:07:08 100 77 92 92 79
12:07:23 100 77 92 92 79
12:07:38 100 76 92 92 79
12:07:53 100 76 92 92 79
12:08:08 100 76 92 92 78
12:08:23 100 76 92 92 78
Leakage Collected from Upstream Flange Gasket A:] 3620 [mls
Average Leak Rate Over 5 Minute Duration: 724 ml/min
Leakage Collected from Downstream Flange Gasket B: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Were Both Flange Leakages Below 150 mI/min?| No |

92 East EIm Street, Yarmouth, Maine, 04096 USA
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Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 200
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
12:33:53 201 72 88 88 72
12:34:08 201 72 88 88 72
12:34:23 201 72 88 88 72
12:34:38 200 72 87 88 72
12:34:53 200 72 87 88 72
12:35:08 200 72 87 87 72
12:35:23 200 72 87 87 72
12:35:38 200 72 87 87 72
12:35:53 200 72 87 87 73
12:36:08 200 72 87 87 74
12:36:23 200 72 87 87 74
12:36:38 200 72 87 87 74
12:36:53 200 72 87 87 74
12:37:08 200 72 87 87 74
12:37:23 200 72 87 87 74
12:37:38 200 72 87 87 74
12:37:53 200 72 87 87 74
12:38:08 200 71 87 87 74
12:38:23 200 71 87 87 74
12:38:38 200 71 87 87 73
12:38:53 200 71 87 87 73
Leakage Collected from Upstream Flange Gasket A: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Leakage Collected from Downstream Flange Gasket B: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Were Both Flange Leakages Below 150 mI/min?| Yes |

92 East EIm Street, Yarmouth, Maine, 04096 USA
www.yarmouthresearch.com




Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 300
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
12:46:41 300 71 86 86 73
12:46:56 300 71 86 86 73
12:47:11 300 71 86 86 73
12:47:26 300 71 86 86 73
12:47:41 300 71 86 86 73
12:47:56 300 71 86 86 72
12:48:11 300 71 86 86 72
12:48:26 300 71 86 86 72
12:48:41 300 71 86 86 72
12:48:56 300 71 86 86 72
12:49:11 300 71 86 86 72
12:49:26 300 71 86 86 72
12:49:41 300 71 86 86 72
12:49:56 299 71 86 86 72
12:50:11 299 71 86 86 72
12:50:26 299 71 86 86 72
12:50:41 299 71 86 86 72
12:50:56 299 70 86 86 72
12:51:11 299 70 86 86 72
12:51:26 299 70 86 86 72
12:51:41 299 70 86 86 72
Leakage Collected from Upstream Flange Gasket A: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Leakage Collected from Downstream Flange Gasket B: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Were Both Flange Leakages Below 150 mI/min?| Yes |

92 East EIm Street, Yarmouth, Maine, 04096 USA
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Post Burn Test Information

Yarmouth Research and Technology

Customer: SGL Technic Inc. -Polycarbon Div. Date: 2/4/2003
Product Code: Sigraflex Hochdruck
Project Number: PN20292
Test Pressure: 700
Raw Data Time [ Pressure| Flange 1 | Flange 2 | Flange 3 | Flange 4
(psig) | Temp-F|Temp-F|Temp-F|Temp-F
12:57:22 701 70 85 86 72
12:57:37 701 70 85 86 72
12:57:52 700 70 85 86 72
12:58:07 700 71 85 86 72
12:58:22 700 71 85 86 72
12:58:37 700 71 85 86 72
12:58:52 699 71 85 86 72
12:59:07 699 71 85 86 72
12:59:22 699 71 85 86 72
12:59:37 699 71 85 86 72
12:59:52 698 71 85 86 72
13:00:07 698 71 85 86 72
13:00:22 698 71 85 86 72
13:00:37 698 71 85 85 72
13:00:52 698 71 85 85 72
13:01:07 698 71 85 85 72
13:01:22 698 71 85 85 72
13:01:37 698 71 85 85 72
13:01:52 698 71 85 85 72
13:02:07 698 71 85 85 73
13:02:22 698 71 85 85 73
Leakage Collected from Upstream Flange Gasket A: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Leakage Collected from Downstream Flange Gasket B: 0 mls
Average Leak Rate Over 5 Minute Duration: 0 ml/min
Were Both Flange Leakages Below 150 mI/min?| Yes |

92 East EIm Street, Yarmouth, Maine, 04096 USA
www.yarmouthresearch.com




A)

B)

D)

untitled - 1

exxon2.tif

lssuc Dawe: Fobnary, 1995
Revision 4
Atachment {1, Page

ATTACHMENT XI

EXXON FIRETEST PROCEDURES FOR PIPE GASKETS
Revision Date: February, 1995

ENERAL

«  The fire test will consist of a modified API-607 Pourth Edition firetest,

= The firo test will require at least 3 flangs thermocouples to reach 1200°F for 15 minutes. Sec Pigure 1
for thermocouple locations,

INSTALLATION PROCEDURES:

= The gasket shall be instalied between two 6” « raised face ANS} 300 flanges (sec Attachment II,
Fage 2).

= 3/4" B7 bolts and 2H nuts shall be used torqued Lo 60% of yield {200 fNbs).

+  Themiccauples shall be installed in upstream Qanges at the 9 o'clack position, and downstream flanges
at the 3 o'clock position as shown in Figure 1.

*  Hydro at 110%. No leaks allowed. If a lgak occurs, the test is terminated.

- Thetest flanges may only be used once id 2 fIretests and the manufecturer shall be approved by Exxon,

FIRETEST:
- Heatup, cool down, duration and leak testing (except as modified below) shall follow API-607 Fourth
Edition.
- Observe and record any leakage during firetest and cooldown,
= Perform leakage tests 35 follows afer coaldown:
+  Pressure levels are: 30, 50, 100, 200, 300, and 700 psig.
+  Allowahls leakage rates:  For 30 psig tests « 130 mUmin maximum (25 mUminfinch)
+ Note at what pressure 150 mUmin is exceeded (pressute A). Reduce pressure to Zero psig and
measure the "after leak test” bolt torques, Increase the pressire again to pressurs A and try to stop
the leak by tightening the bolts.

Dismantle, take pictures, and make note of condition of gasket in reports.

Note:  This test verifies gaskets for refinery tervices only up to ANSI 300 class, due to the low preasure
festing performed,

5".
\

/

1&2

Note:  Thennocouples 1, 3. 3. ond 4 are welded to the flange, Thermocoupies 5 and 6 are Jer flame
temperarure locoted [ away from flange thermocouples respeciively.
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untitled - 2

exxond.tif

Issue Date: Fekeuary, 1995
Revigian 4
Atachment ], Page 2

INSTALLATION, LUBRICATING. AND TOQROUING PROCEDURES
REXXON AS S

Mak‘c sure studs, nuts, and flange surfaces which will be in contact with the nnts are free from burrs and
debris. Flange calsed face surface finish shall be per ASME B16,S para. 6.4.4.1 or equivalent. No radial
grooves or similar damage In the sealing area of the gasket is sllowed. New ASTM A191 B-7 studs and

ASTM AL194, 2H nuts shall be used for cach firetent. The tast shall consist of two 6” Class 300 Naage Joints
in conformance with ASME BI16.5 and made of ASTM A-105 material

Coat entire sutface of each stud with Anll-Seize.

Cover coat the Nange nut bearing surface around each bolt hole with a coating of Antl-Sgize.

Tasiall bolt numbers (10, 6, 2, {1, and 7) and Place the gaskel between the flange faces. See Figure 2.
Install the remaining stvds and nuts and Ughien finger tight.

Utsing a calibrated torque wrench, 1orque the 3/4" B-7 styds in the scquence provided in Figure 2.
a) to 30 N\-ibs. (ouiboard nuts)
b) 10 100 N-1bs. (outboard pats)
<) 10 150 fi-1bs. (outboard nuts)
d) 16 200 fx-Ibs. (inboard nuts)

A balt-1o-bolt terque check is required to even out boit stresses. One revelution is requircd per the bolt
fequence shown in Figure 3 Perform this tightening on the inboerd nuts. Torque 1o 200 \-ibs.

Repeat step 7 but on the “ouiboard” nuts.

Check final 1orque on the cutboard nuts a1 1, 2, 3, and 4 and record. See Figure 2. {The targst torque is
minimuem 185 f/1bs, maximum 215 (bs. Nuts shall not da loosened if 215 Nibs is excoeded.)

TOP TOR

@Y O Y®



-~ L ERd FOZ Gl M3 Y 20epia00e U] g v A
2 “fuEdiaa g d peUial Spinaa) \/ S Deigbry
= e o ey taenn = uoiSIABY 1531 - GLL-OHIN DV 1eai sabusy Iy
N = v HINNLOYINNVIN G3IILEED 2006 OS]
~F y; = "(501-vS pue)
o etz 1) Aenue W, = S0L-Y LSY JO Sluswainbel oY) slesiy
=
=]
]
S
=
S
[
o
%o €650
o pil  OCGD 00LE  0Qass  OCRR 2000 OO0 ggor 080 091 08T g9z 020 pOO°  0s9 GOT
o pauLod JoH NS ZAnO Iy puld DOE SSeID .9
v
N,_w D6ET
mm /8L 054G O¥BZ 00185 Q0E9E 5200 OO0 gzo° 0L Q60 00% 05z Sl 600 ObE 00T
T pawied joH aEH43Hs 28d Ju Bms »oaN Buplsin 00¢ SSEID 0
m__a Eoj0 acus(EANDT UCHIED
™ NHE oM Guom  pelA usL A a9 o s iN ngIs S d Wy 2 iy
ug 13InpoNd |2218 | 1BaH woRduosaq
=l
mm 3 . S9NV 1d
- ; . LH0d3N 1831 TVIHILYIN golo-asy (80Z)  xed
Z3 _ ATIOH By . 00/ 1765 (804} :eucld
g . 2040 3N ‘ONVILHOd o — e — 0E6L-10508 7)) "afly
15 TYISHIWNOT 1S3 99E snuaAy WaleH Whog 0099

i

ANVENCD SMy1a TM 0L




Jan 21 03 05:23p KL JACK PORTLAND 207 878 3304

ALLOY & 3TAINLESS FASTENERE VA * CEFTRTITIFICATE!?

VIRGINIA - 757-42,-0111 * Qr TEST ¥

PEMNSYLVANIA ~215-628-9598
VR FAX T57-d427-21305 (::\S\ltv;‘ Q:{ﬁ\u;x;\:
PR 215-62B-087C
TO: K. L. JACK & CO.
145 WARREN AVE. Customer P/0 & T37
PORTLAND, ME 04103
Our Oorder # 193936

224

I¥

BITEM QUANTITY DESCRIPTION LOT i
L 4
1F . 1
o2 110 EA 3/4.186 x 4 1/2 HEAVY HEX BOLT ASTM Al%3 BY 33855 i
# ASTM SPEC DATE: 95 i
H TEMPERING TEMP: 650 DEG C |
i WEDGE TENSILE 131700 r ' 4
I | CARBON |MANGANESE |
l MERCURY FREE AND NO WELD | .43 | .58 g
JF T T 1 I 4+ _+ '{1
i Heat Wo. | TENSILE (PSI} | YIELD (BSI) | | BHOSPHORUS | SULFUR | giLIcow i
i 24392 ! 132500 119000 | T 31 | .009 i .22 ]
I —+ + 1 - + 4 |
| rFLowcATION | RED. OF ARFA | HARDNESS (HB)| | CHROMIUM | MOLY. ‘ i
l 19.0 | 58.0 | 277 | | .84 | .17 1 i
L + + # } + #,”“mwm“ _{
#  MACRO ETCH | | | i i i i
b osi/rlsel | ! f ] | ! |
Ik 1 L L L A L -

Date: 0L/20/03

We hereby certify that the foreqoing data is & true copy of the data furnished to us
by the preducing mill. ALLOY & STAINLESS FASTENERS VA
Flease call our office if you require a

signed certificate of test.
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01/21/03 14:486 T30 588 9344 HTPI-QUALITY CHGG Koy
SHIH HSANG YWA INDUSTRIAL CO., LTD. ‘%
IS0 9&02 | 134, SHIN-LO STREET, KANGSHAN 82001 KAGHSIUNG, TAIWAN R. 0. C. el

t
TEL : (07)8212286 FAX @ (07)6222273 E mail : shyindco@msS.hinetne VALD - FER29.2004

VALID | APRR11.2002
SRR SRR HO LGSR R NSRRI R R L) BRGNS DRE RS R SR AL DR

| CERTIFICZCATE OF INSPECTION
NAME OF CUST : HEADS AND THREADS COMPANY

ADDRESS OF CUST : 200 KENNDY DRIVE, SAYREVILLE,NEW JERSEY 08872,UsA
COMMODITY : ANSI B18.2.2 ASTM Al194 GR-2H HEK HEAVY S.C.W. NUT

<MFG ID&2H> HAT&PLN .
BACKING LIST NO : S010701%4 130#10‘7062/05/&8}2901158{33 DATE :08/06/2001

MATERIAL TYPE : 10458K ! LOT NO.  : WB01-170703AML
SAMPLE SIZE : ACC. TO ASME B1B.18.2M-87 CERT. NO. : 01080072
MANU. DATE : 07/21/2001 HEAT NO. s 3F707
MANUFACTURER : SHIH HSANG YANA COMP. SIZE : 374 ~10
ADDRESS : SAME AS LAB . BEOT SIZE 1. 45,000 PCS
DIMENSIONAL INSPECTIONS SPECIFICATION:ASME/ANSI B18.2.2-87
INSPECTOR : /QC SAMPTLER :/QC TEST DATE:07/31/2001
CHARACTERISTICS TEST METHOD , SPECIFIED ACTUAL RESULT  ACC. REJ
AR KAXAITARRRAAAETETF &R *?r*f*'k**-j-*i-&’i_yi—_* *******\k.ﬁ-******* R R R TR R TR S %k dkd Ak
LPPEARANCE .. BSTM F812-97 ‘ PASSED 100 0
ACROSS FLATS 30.79-31.75 mm  30.83-31.17 mm 32 ¢
THREAD ASME B1.1-89 2B PASSED 37 0
HELGHT , 18.03-19.25 mm  18.46-18.62 mm 9 0
MARK & 2H _ ' - : PASSED 100 0
MECHANICAL FROPERTIES SPECIFICATION:ASTM Al194-00 GR-2H :
INSPECTOR:J.L.HSIEHL/QC SAMPLER :J.L.HSIEH/QC TEST DATE: 07/31/2001
CHARARCTERISTICS TEST METHOD SPECIFIED ACTUAL RESULT  ACC. REJ
FHEAEEFRERFEARNARARTLENRKE TwE R EERRREN Kk *********ﬁ*f{#—*',** Kok xhkXhixhidrdhhoht drohok ok R
BARDNESS BSTM E18-98 24-38 HRC- 29.5-31.0 HRC -8 0
PROOCF LOAD ASTM F&06-98 MIN 175000 PSIX MIN 175000 PST 5 0
DECARBURIZATICN SAE J121-97 PASSED 1 0
BARDNESS AFTEE 2410 AT 54OCASTM Al194MIN 89 HRB 100.6-103.2 HRB 5 0

INSPECTION RESULT: SAMPLES TESTED CONFQORM TO ALL OF THE STANDARD LISTED ABOVE.

LAB. CRIEF/CERT. SICGNERe” ;i {(JAMES YU) PAGE: 1 OF 1

*ACCREDITED BY BSMI 150.2002 1996{CN 12682) 7M4YC25-01;VALID TQO APRIL 11 2002
SHIH HSANG YWA Q.C DEP. COPERATES I EPENDENTLY OF THE MANUFACTURING DEP.

*THE RESULTS RELATE ONLY TO THE IT TESTED.

*THIS REPORT MUST NOT BE REPRCDUCED EXCEPT IN FULL, WITHOUT THE WRITTEN
APPROVAL OF ﬁHE LARORATORY ., *TOTAL SAMPLE SIZE = A Cﬁh+ REJ.

*NUTS HARDNESS: ONLY INSPECT THE 2 POINTS ON THE MIDDLE-OF‘ HE BEARTNG OF TEE
NUTS, (THE 2 POINTS MUST BE 180 DEGREE SEPARATELY) kY B Iﬁ QEZ0E
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