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September 13, 1988

ET 88-0121

U. 8§, Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-137

Washington, D. C. 205355

Subject: Dccket No, 50-482: Response to NRC Bulletin 88-05

Gentl wen:

The purpose of this letter 4is to transmit Wolf Creek Nuclear Operating
Corporation's (WCNOC) response to PRC Bulletin 88-05, *Nonconforming
Materials Supplied by Piping Supplies, Inc. at Folsom, New Jersey and Wost

Jersey Manufacturing Company at Williamstown, New Jersey'. The response
also addresses actions requested in Supplement 1 and 2. The attachment to
this letter provides the results of WCNOC's record review, testing, and

analysis of flanges supplied by the companies which werv required by the
bulletin and its supplements.

In accordance with Bullutin 88.05, Supplement 2, WCNOC aas suspended actions
required by Bulletin 88-05 and Supplement 1 and is submitting a report of
actions taken prior to the susvension. If you have any questions concerning
this matter, please contac\ me or Mr. O. L. Maynard of my staff.

John A. Bailey
Vice President
Engineering & iechnical Services

JAB/ jad

Attachment

v¢: B. L. Bartlett (NRC), w/a
D. D. Chamberlain (NRC), w/a
R. D. Martin (NRC), w/a
P. W. 0'Connor (NRC), w/a (2)

PO Box 411 Buinglu) KS 66839 Phone (316) 364-8831 '
"ADOCH ; 4 A Equa Opportunety Employer M F WO VET ,"
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John A, Balley, of lawful age, beirg first duly sworn upon oatn saya that he
is Vice-President Engineering ard Technical Services of Wolf Creek Nuolear
Operating Corporation; that he has read the frregoing document and knows the
content thereof; that he has executed that same for and on behalf of said
Corporation with full power and authority to do so; and that the faota
therein astated are true and correct to the beat of his knowledge,
lutormation and belief,

v ~Fhn 8 fBnstlen,

John A, Bailey
Vice-President ineering
Technical Services

SJBSCRIBED and aworn to defore me this '3 day of Sepomds' 1988,

N athens. beachman

"8 Notary Public

Bxpiration Mate [Ucdua 4 1990
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RESPONSE TO NRC BULLETIN 88-05

I tio

On My 6, 1988, the Nuolear Regulatory Commiasion (NRC) issved NRC
Bulletin 88-05, "Nonoconforming Materials Supplied by Piping Supplies, Inmo.
at Polesom, New Jercey, and West Jersey Manufacturing Company at
Williamstown, New Jersey". This bulletin was addressed to all holders o
operating licenses or construction permita for Nuolear Power Reactors to
requeat certain information regarding materlals supplied by Piping 3:‘g1100.
Ine. (PSI) and West Jersey Manufacturing Company (WJM), The had
obtained coples of certified materlal test reports (CMTR's) for material
supplied b, PSI and WJM that oontained false {information about material
supplied to the nuclear industry. The NRC concluded that there were generic
safety ilmplioations at facilities that either have received direct shipment
of materials furnished by PSI or WJM or received piping sudbassemdlies and
other components from holders of ASME Certificates of Authorization or other
subcontractors which incorporated mauterials supplied by PSI or WJIM,

To address the actions requested {n the bulletin, two actions were initiated
by Wolf Creek Nuolear Operating Corporation (WCNOC). The first action was
to establish a task force to complete the actions commensurate with the
reporting requirements specified in the bulletin., The task force activities
were divided into the following five phases:

1. Procurement Document Review

II. Installation Documentat.on Review

IIT. In-Plant Testing/Inapection

IV, BEngineering Evaluation and Justification for Continued Operation
V. Reporting

The second wmotion initiated by WCNOC was to partioipate in an industry
approach to lLelp accomplish the actions requested by Bulletin 88.05, The
purpose of this industry approach was to acoumulate and share data regarding
suapeot materials, obtain records from vendors who may have used materials
from the suppliers in question and to test material using a statistioal
sanple to detemmine acceptabdility for service and provide licensing
Argumenta, The generic industry efforis were coordinated by the Nuclear
Management and Resources Council (NUMARC), NUMARC served as the primary
interface with the NRC for the industry, coordinated the generic englneering
aspecte and arguments for Juatifying continued operation and served aa the
infomation diapatcher for the industry.

On June 15, 1988, the NRC lessued NRC Bulletin 88.05, Supplement i, The
purpose of the supplement was to 1) provide additional information
concerning materials supplied by PSI and WIM, 2) reduce the scope of the
requested materiala review to only flanges and fittings, and 3) delineate
astions licensees were requested to take once they ldentify material that
d4id not coamply with the material apecifications,
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' On August 3, 1988, the NRC issued NRC Bulletin 88-05, Supplement 2, 1In the

' supplement, the NRC identified an affiliated -~mpany, Chews landing Metal

' Manufacturers Incorporated (CLM) which may h.ve manufactured suspect

! materials, Also in Supplement 2, based on the reportad measurement and
analytioal results as of that date, the NRC temporarily suspended the field
measurements, testing, records review, and the preparation of JCO's until
further notice, During the temporary suspenaion, the NRC is reviewing the
measurement and test data and resulta of analysis performed and determina
the extent to which further actions are appropriate,

II, Description of WCNOC Actions
A) Phase 1 - Procurement Document Review

The objective of the Phase I activity wae to accomplish three
actions., The first action was to review purchasing order receiving
records to identify the receipt of WJM/PSI/CIM material, This
activity includod a review of procurement documentation for both the
construotion and operational phase of Wwolf Creek, The review
inoluded i{dentification of material heat nuwbers, material
desoription, material certirication records, The second action was
to prepares a checklist package for each record reviewed and process
A 7 opy to the Faase II teanm, The third sction was to generate a
dat\ base to identify WIM/P3I/CIM material received. Prior to work
initiation, procedures were prepared and trairing was provided to
the Phase 1 team.

The procurement document review was subdivided into aix oategories
| due to the different proourement processes, Each category required
| different methods of review., Thu six categories are as follows:

| 1) Daniel International Cor ,ration (DIC) Bulk Material
| 2) Piping Subassenmbdlies

3) Components
4) Kansas Gas & Eleotric (KOAE)/WONOC Bulk Materials

5) Veastinghouse Instrumentation Installation
6) AN3I B.3'.1 Piping Sudbassemblies

The Phase I procurement document review was completed for 5 of 6
oategor.es, Category (3) was to be performed by the Phase II team
and was not completzu, The results of the Phase I activitiea are
provided in Table ! in the appendix to this report.

B) Phase II - Insta.lation Documentation Review

Phase Il encomjassed the review of inatallation documentation to
determine the ins‘alled physical location of identified material,
Piping and equipmeny inatallation recorda were included in the
review for 33 ASME Systems, 3 ANSI B31,! critical systems, anl non-
category 1 selsaioc extensions to Category ! seisnie plping systems
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D)

of the 33 ASME aystems. The review was subdivided {nto three
categoriea. The categories were:

1) Bulk Ordered Material
?) Vendor Padbricated Spool Material
3) Component Supplier Material

Prior to work initiation, procedures were prepared for Phase II
activities and tralning was providea to the Phase II teanm, The
dooument reviews for the Bulk Ordered Material and the Vendor
Fabricated Spool material were completed prior to the suspension of
Bulletin B88-05 activities, Te results of these reviews are
inoluded in Tadle ! in the appendix to this report., In addition to
the completed Phase II reviews, the document review for component
supplier material was initiated, OFf the estimated 2000 Receiving
Inepection Report (RIR) packages, 207 packages were reviewed with no
suspect material identified,

Phase III - In-Plant Jseating/Inspection

The objective of Phase I[II waa to implemen® the inapection actions
required by the bulletin, This included development ofy; 1) Work
packagea for performance of scaffold ereotion, insulation removal
and testing, 2) computer based test tracking system and 3) test
procedures, Training was provided to the Phase III team and the
personnel involved with the hardneas testing were certified prior to
work initiation. A member of the Phase III team attendod the
workshop conduoted by EPRI in Charlotte, North Carolina, Hardness
teating was conducted utilizing an Bquotip Hardness Tester and the
guidelines provided by NUMARC,

Hardness testing began on July 25, 1988 utilizing inspection teams
sonsiating of WCNOC inspection personnel and test personnel Cfrom
MQS, Ine. A total of 114 examinations were porformed., The readings
of the Bquotip Teater were converted to hardness values and compared
to the material aspecification, A total of 100 of the teats fell
within the allowadle hardness range, There were 10 items under the
allowdle hardness value and 4§ {tems were above the allowabdle
hardnses values, With the release of Supplement 2 to NRC Bulletin
88-05, all field testing wotivities were suapended on August A&,
1988, The results of the field teating ls provided in Tadle 2 in
the appendix to this report,

Phase IV - Justification For Continued Operati n

Por the purpose of justifying the continued operation of Wolf Creek
Generating Station, J’0's have been developed and implemented for
Bulletin £8-05, Te first ir n “"Ismediate™ JCO whioch 1ie
qualitative and provides interim Justification for PSI, WJM, and CIM
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material installed in WCGS except for those items which do nct pass
the hardneas test., This JCO has already been prepared by Nuclear
Plant Engineering and approved by the Plant Safety Review Committee
(PSRC).,

For those 1items which did not pass the hardness test, “
"quantitative" JCO was prepared to provide the acceptadle basis for
continued cperation. A total of fourteen items d4id not pasa the
hardness test and JCO'a have been completed for each of these ltems.

E) Phase V - Reporting

T™is report mee.s the requirements of NRC Bulletin 88-05, The
background documentation for the actions taken by WCNOC in response
to Bullatin 88-U5 will be maintained on file at WCGS,

111, R 8 Bulletin 88.05, Supplement 2 Reporting R v

For holders of full power operating liocensea, Bulletin 88-05, Supplement 2,
temporarily suspended the reporting requirements in Bulletin 53-05 and
Supplement ! with the following exception:

Holders of full power operating licensea are required to 1r23,0rt the
resulta of the records review, teating, and analysis performed as of
the date of this supplement in accordance with the 120 day reporting
recuirenent speoified in paragraph 1 of Bulletin 88-05.

Paragraph 1 of the reporting requirements seotion of NRC Bulletia 88.05
stalca the following:

1, Provide a written report within 120 days of the date of receipt of
\vhis bulletin that either:

a. States that no WM- or PSl-suppliel materiala have Dbeen
furnished for your fanility for use in safety-related systems,
it such ia the case, or

b, Provides the inforration requesated in items 2a nd 3a above that
indioates which materiala have bdeen found not to be in
conformance with the applicadle ocode requirementsa or
procurement specifiotiona, confirms completion of othcr actions
requeated in items 2b or o, 3b and 4, and provides a schedule
for completing 1y remaining aotious.

Since WONOC does have PSI and WJM supplied material this section provides a
reaponse to each of tho NRC aotlions requested,
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Actions Requested

2. Por ASME Code and AST™ mater'als furnished by PSI or WJM that are either
not yet inatalled in safety-related syastema at your Jacillity or are
installed in safety-related systems ol plants under oonstruction, the
following actiona are requested: (perform acotion a and elither action ®
or o)

&, Provide a list of WIM- and PSI-supplied maierials that are found not
to be in conformance with the applicadle ocode requirements or
procurement specifications and identify the applications in whioh
these materials are used or will be uzsed., Include the material
apecifioation, the nature of the component (e.g., pipe flange), size
and pressure nrating; also indioate the ochain of purchase, and
either...

WCNOC Response

PSI and WM material whioh was not inatalled at WCGS has been segregated and
placed “on hold" in the Quality Receiving Hold Areas, There are 58 PSI and
54 WIM flanges on hold. Since no testing has been performed on these items,
none of these {tema have bdeen shown not to be in conformance with the
applicadble codas raquirementa or procurement aspecifications.

Actions Requested

b., Take actions that provide assurance that all raceilved materials
comply with ASME Code Seotion III, AS™, and applicable procurement
apecification requirementa, or that demonstrate that such materials
are sultadble for the intended service, For example, thia program
should inolude aspecific verifioation that austenitic stainless
ateela have been recoived in a non-sensitized condition, or,

¢, Replace all questionadble fittings and flanges with materials that
have been manufactured in full compliance with ASME Code Seotion
I11, AST™, and the applicable procurement apecification
requirementa,

WCNOC Response

be At this time WONOC does not intend to use the P33l and WM {tems that
are on hold,

2. Thia {tem does not apply to materials which are on hold and not
inatalled,
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3. Por ASMF Code and A3S™ materials furnished by WJM or PSI already
inatalled in safety-related systems in operating plants, the following
actiona are requested:

A, Provide a list of the WJM- and PSI-supplied materials that are found
not to be in conformance with tho applicable code requirements or
procurement apecifications and identify the applioations in whioh
the materials are used, Include the material aspecification, the
nature of the oomponent (e.g., pipe flange), size, and pressure
raling; also indlcate the chain of purchase,

¥CNOC Reaponee

Fourteen flanges were found outaide of the hardness requirementa of the
Material specification during BEquotip teating., A list of these flanges
along with the requestad information {8 inoluded as Table 3 in the appendix
to thia report.

Actiun Requested

b, Take actions requeated in 2b or T2 above., However, an avaluation
should be undertaken prior to replacing queationadle material in
accordenoe with 20 above that considers the vocupational radiation
e<posure that would be received during the replacement process.
This evaluation ehould Dbe considered in developing the method and
timing of material replacements,

WCNOC Reaponse

This action requested either providing assurance that the material meets all
requirementa or replacing the questionadle material, Since the NRC
temporarily suspended actione being taken to show that these materials are
not quesationadle, a final declialon on what to do with the PSI/WJM/CLM
material will be made after this i{ssue is resolved,

Aotion Requested

¢, Dooument and maintain for inspection a basis for ocontinued plant
operation if the progras requested in item 3b has not dbeen completed
within 120 days of the date of receipt of this bdulletin,

WCNOC Response

JCO's as deacridbed in Section II of this report have been written for the
fourteen flanges which did not pasa the hardneas test, These JCO's Justify
continued plant operation until final NRC pesolution of this lssue 1
achieved,



B S—

Response to Bulletin 88-05
Page 7 of 7

A Requuat

4, Por any PSI- WIM-supplied materials having suspect CMTRs and used in
systema that are not safety-related, take actions commensurate with the
function to be performed.

WCNOC Response

There were 31 ANSI B3'.1 non-safety and 9 apecial scope II/I flanges
{dentified during the review prlor to the NRC suspenaion, Based on industry
data collected to date and the NRC's statement that it was appropriate to
teaporarily suaspend the actions for the bulletin, WCNOC does not feel (it
necessary to take any further actions for PSI and WoM materials in non-
safety-rolated aysteme at thia tinme,
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DATA TABLES FOR
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TABLE 1

PHASE 1/11/111 SUMMARY

RIR'S NO. OF WIM/PSI/CL

REVIEWED LIRS RECEIVED
DIC BULK MATERIAL 33 346
PIPING SUBASSEMBLIES 491 323
KG&E/WCNOC BULK 563 86
¥ INSTRUMENTATION 2855

TOTAL 3942 758

PHASE 11 - INSTALLATION DOCUMENT REVLEW

IT®n. LOCATED BEFORE BULLETIN 88-05 SUSPENSION

IXPE OF ITEM BULK MATERIAl VENDOR FABRICATED SPOOLS COMPONENTS
ASME 23 296 0
B3l1.1 CRITICAL - 0 0
B31.1 NON-SAFETY 3 8 0
SPECIAL SCOPE II/I 9 0 0
831.1 EXTENSION 0 3 [
TOTAL 67 307 0

PAASE 111 - IN-PLANT TESTING/INSPECTION

ITEMS GIVEN

TO PHASE II1 NO. OF ITEMS NO. PASSING NO, NOT NO. OF ITEMS

FOR TESTING _  TESTED 70 DATE _ALL TESTS ~ PASSING TESTS INACCESSIBLE
322 114 100 14 0



‘- TABLE 2
EQUOTIP HARDNESS TES. RESULTS

ACTIVITY L1NE TLANGE MATERIAL PRESSURE  HEAT  HRAT  RARDNESS
men  OUp 0 men DESCACPTION  SPECIFICATION SLZE  BATUNG  MOOE  SOOF  JALR

-—

i L1 125 HBC-1"  RFWN ORIFICE SA 108 1* 3004 79158 B3S i :

2 b 005 HBB-1* RISV A 108 " 1504 3226 BB 128 :

3 GP C)3 HBB-1* RISV $A 103 i 1504 3226 chs 142 \

‘ (1] 008 HB3-1° KF BLIND SA 108 1* 1504 3226 (=11 167 |

[ ar 03 Web-1* WF BLIND 84 108 1 1504 3226 cBB 19 ‘

¢ or 005 HEB-1" 47 BLING 84 108 1 1504 3226 e 124 i

’ ap 003 EBB-1* %P BLIND SA 103 1 1504 3228 cap 1 |

[ BN 029 DBB.2* LT BLIND $A 168 1 15004 3102 GODN 153

10 B 041 DBB-2* Lasw SA 103 2 15004 cD0B GD0B 137

1" ™ 041 DBD-2* LT BLIND SA 108 2 15004 31102 GDON 126

12 AR 030 ABD-10* LT BLIND SA 103 10 15000 3197 CAO 1% ‘

1 AL 029 DBC.3*  RFWN ORIFICE SA 108 3 9004 03200 03200 140 ‘

14 AL 029 DBC-3*  RFWN ORIFICE 8A 108 3 9004 03200 03200 152 |

13 AL 069 DBC-1* LT BLIND GA 109 1t 15004 3i103 GDDO 13

16 3] 139 §8C-30* N $4 108 30* 1504 10707 10707 153

18 ¥C 048 EBC-4®  RFWN STD. BORE SA 105 “ 1504 AG6 AS6 126

i 1 048 HBC-4* RY BLIND 84 108 “ 1500 363666 363666 2 \

20 11 191 HBC-4*  RFWN ORIFICE SA 103 ‘" 3004 M140 ¥ 194 !

21 £ 140 HBC-4*  RFUN ORIFICE £A 108 4* 3004 M140 N8 144 \

n 1] 191 HBC-4"  RFWN ORIFICE SA 108 ‘" 3004 n n 15 |

24 o¥ 08! WBC-3° RPWN SA 1035 3 1504 M3794 Gory 159

2 3] 002 HBC-26° RFWN SA 108 26" 1504 HI44E H3446 1n

n & 005 HBC-28" RFWN $A 103 28" 1504 a8y LA 164

28 | ¥} 005 HBC-28° RN SA 105 28" 1504 LAI783  LBIEY 164

2 s 002 HBC-26" RPeK 8A 105 26° 1504 BI4ds B3aas 153

30 (3] 006 HBC-20° RAL SA 108 8" 1504 LBI783 L1783 19

3 | ¥ 006 HBC-28" VN SA 105 8" 1504 L8783 L1783 184

EH) w 007 HBC 42° AN 8A 108 a2 1504 CRITS) LIS 163

n (% 004 WBC-26* RFWN SA 103 26" 1500 Ada4s Bads 184

M X 001 HBC-26° RPN SA 103 2° 1504 HI4ds6 Blads 181

1) & 003 HBC-26° RPN 8A 108 24" 1504 HIa4s H)ede 1

% K 01 HBC-26* RFWN S 108 2 1504 H14ss HIA6 19 !

a8 AL 008 HAC-4* RFWN $A 103 8 3004 4304 4304 139 :

. AL 008 MBC-10° RN SA 103 10 1500 4589 4569 130

20 AL 008 HBC-10* REWN SA 108 10° 1504 4569 4369 137

s AL 004 EBC-4° RFWK s 108 . 3004 732 N 134

52 AL 004 EBC-8° RN SA 103 (Y 1504 1887 1887 148 ‘

(%) AL 004 HBC-8° REWN A 108 8 1504 3887 887 150 ‘

“ AL 003 HBC-6° RFWN SA 108 0 3004 N o 140

3 AL 003 HBC-8* REWN SA 108 (Y ) 1887 887 146 :

s AL 005 HBC-8° RFWN SA 108 8 1504 1887 e 150 \

$ AL 003 EBC-12° RPN sS4 108 12* 1504 1AW ™ 150 !

58 AL 008 LaC-8" RFWN SA 108 LN 1504 Té298 156 i

5% AL 006 HBC-6* RPWN SA 108 6 1504 76323 P63 148 1

0 AL 007 EMC-6" RFWN $A 108 " 1504 Te323 TeIY 134 |

L 3 AL 009 HBC-3* RFWN $A 105 L o 15090 T4298 138 1

02 AL 081 EBC-12* RV A 108 1 1504 7AW ™ 1% }
| 3] 6L 083 EBC-3° RFWN 8A 108 3 1504 k7Y Jat 201

84 oL 111 EBC-3* AFVN SA 108 » } ¥ 183

(3] EF 050 EBC-16" RPN ORIFICE SA 105 16" pleey ) TiINO T80 b5l

(1) GL 089 HEMC.)* RFWN 54 103 »* 1504 Y RIS § 238

87 28 099 HBC-)* RFWN SA 105 g 1504 J4k J4E 180




8 TABLE 2
EQUOTIP HARDNESS TEST RESULTC

ACTIVITY LINg FLANGE MaTRRIAL PRESSURE  VRAT HEAT  HARDNESS
L L Log RESQALPTION  SPECITICATION 2l BMAILK MMM Cukg Wil

N N —

' 68 o 08E MBC- 14" RN 8A 108 e 1504 81779 J8 185
_ " 3] 066 HBC-14" RFWN 8A 105 " 1504 83779 J8 164
7 4] 074 HBC-24"  RFWN ORIFICE 8A 108 2 3004 LRI V5986 162
: 7% 44 076 HBC-24" RFUN SA 105 e 1504 TESAEA 167
7% i 050 EBC-16" RFWN ORI7ICE 8A 1035 16* Jued T80 145
" £6 203 WBC-24° RFWN $A 108 T 1504 TES8BE 142
7" AL 028 DBC-8* RPN $a 108 8 9004 G31578  ¢s2s7s 146
Al y 080 HBC-24° RN SA 108 u 1504 T85888 Y]
[H o4 670 HBC-10* RPWN $A 108 10* 1504 Ti208 i
8 e 071 EBC..<” RN SA 108 14" 15% 83778 AH 152
0 " A7) HRC.14" RPN 8A 108 14 1504 83779 J8 164
8 e 071 HBC-i4* REWN SA 105 Ty 1504 8377% 8 168
L1 4] 205 EBC-24° RFWN 8A 108 ur 150¢ Te5888 147
90 3] G5 WBC-1* PV $A 108 3 1504 Jur J4R 184
tH 3] 087 HBC-3* RAN $A 108 1 1504 Jak Jax 182
98 3] 113 HBC-3* RIVN $A 103 3" 1504 J4E J4R 186
9 & 081 HBC-30* RPN SA 108 30* 1504 w149 7491 170
9 ¥ 081 HBC-30* RN SA 108 0 1504 V7483 V7493 in
9 By 681 HBC-30* RPN $A 105 0" 1504 w1493 w49 158
99 L4 081 HBC.30* YN $A 108 s0* 1504 V7493 w1493 181
100 L4 21 EBC.30" RPN $a 108 0 1504 Wrer w7483 1%
1901 L1 082 HBC-30" PrW SA 105 300 1504 V2403 w1493 152
102 4] 082 HBC. 0" N 8A 103 1w0* 1504 V7493 V49 17
103 £ 082 HRC-30° RV 8A 108 30" 1500 w1493 V1493 154
104 3] 081 HBC-30° » AN $A 108 30* 1504 7493 N749) 163
108 L4 920 HBC-30° RFWN $A 105 30" 1504 W749) w1493 10,
106 L] 020 EBC-YU* R SA 103 30* 1504 w493 Va9 b6
107 xr 138 HBO-M* . SA 103 0" 1308 W49l I 144
108 L1 020 NBC-30* TN $A 108 30° 1504 V749 wi9) 66
108 11 020 &BC-30° REWN SA 1 30" 150¢ V1493 VI 160
110 L4 020 EB-30*  RPWN GRIFICE SA 105 e 3004 Wi 164
i B 020 HBC.YD RFWN SA 108 30* 1504 v149) Wi 185
12 0 023 HBC-30° RPN 8A 108 %0°* 3oue Wave 1%
113 | 44 o1 HBC. 30 Ry A 105 0 1504 CREt B U B 165
114 " 010 HBC-10° RFWN S84 108 30* 1504 Y7493 V7493 168
1" 0" 010 UBC 30" 3 SA 108 30 1504 W1a9? W49 i}
116 3 149 EBC-0° RV SA L 0 1500 "ILY) Vie9) 132
18 4] 138 HBC-V0* VN $A 108 30°* 1504 w7493 97493 68
1% 3 138 HBC-30* RPN $A 108 0" 1500 Wlayd widsd 15y
120 " 136 E%C.30° LW 54 108 %" 1504 w493 Va9l 18
12 B 138 HDC-30° RN $A 105 e 150¢ w1493 1493 180
2 ) 138 HBC.3O* RPN SA 105 30* 1504 Wra93 ITH 1
123 " 158 HBC-30* REWN $A 108 0* S04 w1493 V1403 120
' 124 ¥ 811 HBC.30" o SA 108 0’ 157 w7493 (AT 148
123 w 01 HBC-%0* RV $A 108 0 1504 w93 w493 167
136 Er 011 EMC-HO* LFeN 84 108 ¥ 1504 Wra03 AT 3Y 187
12 ¥ 031 HBC-30*  RFWN ORIFICE $A 108 %0* 2004 V494 14
| 18 Y 031 EBS.MO* RPN A 108 W | S04 V74vs ST 159
| 129 oy 03] HBC-30%  PFWN WRIFICE 84 108 %0’ 004 V1493 w749 m
130 " 031 HBC.30° N SA 103 s0° 504 w7493 W149) 199
13 5 U3l EBL-¥0* R SA W W0 1504 W749) w7493 148
18 w 631 EBC-30° YN $4 108 30" 1 504 ey w1492 169 ¥ o




°, TASLE 2
BQUOTIP HARDNESS TEST RESULTS

ACTIVITY LiNg TLANGE MATERIAL PRESSURE  HEAT  HEAT  RARDNESS
R I R BESCRIFTION  SPRCATICATION MMM 2 MIN MaOBR  SopE YA

13 £r 031 H»C-30* RFWN §A 105 o 1504 w7493 w7481 163
i34 1 1) 031 EBC-3O* RFWN SA 105 0+ 1504 CREL w7a9) 15
16l E? 139 HBC-30* RIWN SA 105 »* 1500 w7493 w149} 150
14 4 129 NBC-24" RFWN ORIFICE 8A 103 %" 3000 LA wi9ee 164
143 EY 129 HBC. 24" RFWN SA 105 s 1504 Ta5888 141
a7 1 4] L7 HBC-14* RPN SA 103 1 1504 8779 J8 i
1% 14 108 HMC-3* RFWN SA 103 ”» 1504 Jak 186
151 4] 104 HBC-3* RFWN 8A 103 »* 1504 JAR 202
153 £ 210 HXC-24* R¥WN $A 108 % 1500 T5888 LE
155 1) 086 HBC-3* RFWN 8A 108 t 1504 JAE JAR i

'mmﬂmm”uawmummgmmnumu.wmm.

'm DESCRIPTIONS

RFWN - RALSKED FACE WELD NECK
RPEV - RALSED PACE SOCKET WELD
R¥ - RAISED PACE

LT - LARGE TONGUR

LGSV - LARGE GROOVE SOCKET WELD




TABLE 3

ITEMS OUTSIDE SPECIFIED RANGE (137-187 BHN) FOR HARDNESS TEST

SYSTEM SIZE/RATING HEAT ¢ SPECIFICATION

BLIND FLANGE
BLIND FLANGE
WELD NECK FLANGE
BLIND FLANGE
BLIND FLANGE

LARGE TONGUE
BLIND FLANGE

RAISED FACE
WELD NECK FLANGE

RAISED FACE
WELD NECK FLANGE

WELD NECK FLANGE
WELD NECK FLANGE
WELD NECK FLANGE
WELD NECK FLANGE
WELD NECK FLANGE
WELD NECK FLANGE

GP

g £ 3 3

=

GL

GL

EF

EF

1'

1!

‘.

‘.

1.

10*

’l

,l

14°

1504
1504
1504
150¢
15004

1500¢

1504

300¢4

1504
1504
1504
1504
1504

150¢

cae
CBB
A-66

363666

31103

31102

4569

4732

TTAIW

763223

gt

Jeg?

Jeg

83779

2

SA-105
SA-105
SA-105
SA-10%
SA-105

SA-105

SA-108

SA-105

SA-10%
SA-105
SA-105
SA-105
SA-105

SA-105

BHN
124

125
126
122
133

126

130

134

130
134
201
235
202

192

CHAIN OF PURCHASE

WJM/PSI  SUPPLIER
SLIENT IO WCNOC

GULFALLOY GULFALLOY
GULFALLOY GULFALLOY
DRAVO DRAVO
DRAVO DRAVO
GULFALLOY GULFALLOY
GUYON GUYON

PULLMAN  SOUTHWEST FAB.

PULLMAN  SOUTHWEST FAB.

PULLMAN  PULLMAN
PULLMAN  PULLMAN
PULLMAN  PULLMAN
PULLIAN  PULLMAN
PULLMAN  PULLMAN

PULLMAN  PULLMAN

A CHEMICAL TESTS WERE PERFORMED AND RESULTS INDICATE THE MATERIAL IS A LOW ALLOY
STEEL (SIMILAR TO AISI 5140)

: CHEMICAL TESTS WERE PERFORMED AND RESULTS INDICATE THE MATERIAL 1S A MILD CARION
STEEL (SIMILAR TO AISI 1020)



