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INSPECTION TO REVIEW ADEQUACY OF

HEAT CODE TRACEABILITY CORRECTIVE ACTION PROGRAM (CAP) PLAN

1 BACKGROUND INFORMATION

The heat code traceability issue was identified by the Tennessee Valley
Authority (TVA) Employee Concerns Task Group (ECTG) and is documented in
Element Reports 40700-WBN, 40704-WBN and 80104-WBN. The ECTG review
established that loose piping materials at the Watts Bar Nuclear Plant (WBN)
were recorded in the WBN heat code data base (HCDB) and/or on receipt in
inspection reports such as TVA's Form 209. The construction procedures
controlled the loose pipe materials by heat number rather than by American
Society of Mechanical Engineers (ASME) Code* class. Since heat numbers were
not unique to one ASME Code class of material, it was possible to install ASME
Class 2 or 3 materials in Class 1 applications. To address the heat code
traceability issue at WBN, TVA has developed a heat code traceability
Corrective Action Program (CAP) plan. The CAP will address the traceability
of loose piping and fittings for ASME pressure-retaining materials as well as
welded attachments. The objective of the CAP is to ensure that WBN licensing
commitments regarding traceability of loose piping material are met, and that7ý
technically Justified changes to the licensing commitments will be proposed
where required.

TVA first submitted its heat code traceability CAP for Watts Bar Unit 1 to the
NRC on December 23, 1988. The CAP was subsequently revised and resubmitted to
the NRC on June 26, 1989.

2 SCOPE

From August 14 through August 18, 1989, an NRC team reviewed and assessed the
adequacy of the WBN heat code traceability CAP. During the inspection the NRC
team (1) reviewed and evaluated the content of the Watts Bar Unit 1 heat code
traceability CAP and (2) reviewed a sample of purchasing, receipt and materials
installation documents. The NRC team also interviewed knowledgeable TVA
personnel about TVA's materials review effort at Watts Bar.

3 SUMMARY

The NRC team found that the Watts Bar heat code traceability CAP plan contained
the essential elements needed to achieve its goals and objectives.

4 INSPECTION DETAILS

To facilitate the evaluation, the NRC team sorted its review effort into two
areas: (1) review of the Watts Bar heat code traceability CAP and (2) review
of purchasing, receipt and material installation documents. Each of these is
addressed in the sections that follow.

* "Code" refers to the ASME Boiler and Pressure Vessel Code.
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4.1 Review of the Watts Bar Heat Code Traceability Corrective Action Program

4.1.1 Inspection Scope

The NRC team reviewed Revision 1 of "Watts Bar Heat Code Traceability
Corrective Action Plan." The plan describes corrective action for Unit 1 only.

4.1.2 Inspection Findings

This CAP was developed to address the traceability issues which were identi-
fied by TVA ECTG Element Reports 40700-WBN, 40704-WBN and 80104-WBN. The
element reports resulted in the initiation of 17 corrective action tracking
documents (CATD's) and 4 condition adverse to quality reports (CAQR's) and
were included as Attachment 1 to the CAP plan. These CATD's and CAQR's consti-
tuted the basis for the CAP. The CAP identified the root causes of the heat
code traceability issues as follows:

" TVA procedures controlled ASME loose piping material by heat numbers
rather than by code class. Since heat numbers are not unique to one
class of material, it is not possible to determine the acceptability of
material based solely on identification by heat code number.

" Adequate engineering requirements for reclassification of material were
not provided, resulting in a reclassification program that did not
address all required attributes.

The following recurrence control measures have been taken to address the two
root causes noted above:

o Site implementing procedures WBN-QCP-1.50, "Material Verification and
Validation" (superseded by WBN-QCIP-UO7-O001, "Heat Number Transfer and
Material Verification/Validation"), and WBN-CEP-1.46, "Material Upgrading,"
were revised to require certified material test report (CMTR) traceability
of material to be installed. The subject material markings will be
verified to include ASME Code class and heat identification that is
traceable to the CMTR. This applies to new procurements as well as to
existing warehouse inventory.

o General Construction Specification G-62. "Material Documentation and
Acceptability Requirements for ASME Section III Applications," was revised
to include specific WBN ASME Code'Section III requirements for reclass-
ification of material.

The heat code traceability issues addro~sed in the CAP are limited to loose
piping material and ASTh attachment matbrail installed by TVA in Watts Bar
Unit I (WBN-1) and common ASME piping systems. The CAP categorized the heat
code traceability issues as follows:

" ASME Class 1 systems that may contain ASME Class 2, ASME Class 3, and/or
ASTM piping I

° ASME Class 2 systems that may contain ASME Class 3 piping.
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° ASME Class 2 and ASME Class 3 systems that may contain ASTM piping

o ASME systems that may have ASTM plate material attached (welded)

In order to review the issues categorized (above), the CAP mandated that TVA
review the accuracy of the information currently contained in the HCDB by
comparing information on certified material test reports (CMTR's) to that in
the HCDB. Both-the HCDB and the receipt inspection documents (TVA Form 209's)
will be used to determine applications in which ASME material with different
classifications has identical heat numbers, and to find ASTM material which
was reclassified for ASME application.

Listed-below are the CAP mandated actions that will be performed for each ASME
Code class piping material.

(1) ASME Class 1.Piping

Class 1 piping material is required to have 100-percent surface
nondestructive examination (NDE) performed. Traceability to
manufacturer's CMTRs (and, thus, verification of NDE) could not be
demonstrated for those Class-1 materials with the same heat numbers as
Class 2, Class 3, and/or ASTM materials. To satisfy Class 1 NDE
requirements, liquid penetrant examinations have been or will be
performed on all such material installed in Class 1 applications.
Examinations will not be performed on Class 1 materials which will be
eliminated or replaced before operation of WBN-1.

In some cases, obstructions prevent examination of the entire outer
surface of some piping. Where feasible, obstructions will be temporarily
removed to afford 100-percent examination of Class 1 material. TVA CMTR's
will be initiated and submitted to the authorized nuclear inspector (ANI)
for cases where examinations were performed. Material rejected by exam-
ination will be replaced.

Inaccessible locations will be correlated with piping stress analyses to
determine if alternate requirements of paragraph NB-3673 of Section III
of the ASME Code are satisfied. NB-3673 permits the use of reduced
allowable stresses in lieu of examination. If the provisions of NB-3673
are satisfied, no further examination will be performed.

Deviations from ASHE Code requirements that can be technically justified
will be proposed as final safety analysis report (FSAR) changes. Material
that. cannot be justified for acceptability will be replaced.

(2) ASME Class 2 and Class 3 Piping

Certain product forms, for example, seam welded piping without filler
metal, are required by either the Material Specification (ASME Code
Section II) or ASME Code Section III to have NDE performed for use in
ASME Class 2 and Class 3 applications. All materials installed in
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locations with stress ratios (as defined by the piping "Analysis of Record")
exceeding 0.80 for welded carbon steel and 0.85 for welded stainless steel
will have the required NDE reverified or performed in accordance with the
appropriate ASME Section III requirements. In addition, ASTM, ASME
Section II, and ASME Section III materials which have been upgraded to
ASME Section III Class 2 and Class 3 will be reverified as meeting all
other requirements of the ASME Code (Section III) on a statistical
sampling basis. If a particular technical attribute of a sampled item
is found to be discrepant, that particular attribute will be isolated
and verified for the entire population. The statistical sampling plan
to be implemented will be in accordance with Watts Bar Engineering Pro-
cedure (WBEP) 3.15, "Reverification/Reinspection Sampling," and will
verify with 95-percent confidence/95-percent reliability that the popula-
tions sampled meet the requirements of the ASME Code.

Statistical sampling will be applied separately to the following popu-

lations:

" Materials identified as "upgraded" in the HCDB, and Identified in
previously issued nonconformance reports (NCRs); population size
approximately 1500

O Materials upgraded upon receipt on TVA Form 209; population size
approximately 2000

Heat numbers will be randomly selected from the two populations and will
be considered sample items. CMTR'S will be retrieved for the sample item
heat numbers and evaluated using the following acceptance criteria:

(1) The requirements of Section III of the ASME Code shall be met.

(2) The requirements of the materials specifications in Section II of
the ASME Code shall be met.

Provisions for the use of editions and addenda of the ASME Code later
than the WBN Code of Record (1971 through Summer 1973 Addenda) and Code
Cases will be used within the limitations of Subsection NA 1140, 1971
Edition through Summer 1973 Addenda, and in accordance with Watts Bar
Engineering Procedure (WBEP) 3.18, "Use of Later Editions and Addenda and
Code Cases to the ASME Code."

Engineering evaluations may be performed on noncomplying sample items in
order to provide technical Justification for acceptance of the material.
Use of this material will be documented as an exception or deviation to
the ASME Code and will be submitted as an FSAR revision request. Material
determined to be unacceptable will be located and replaced.

(3) ASTM Plate Material

AST1 plate attachment material used in ASME applications will be
identified. The acceptability of ASTM material will be determined by
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verifying the material has an equivalent ASME specification, was supplied
with an acceptable quality assurance program, and had the necessary NDE
performed as applicable for the particular ASME applications. TVA CMTR's
will be initiated when necessary and submitted to the ANM. Deviations
from the ASME Code requirements that can be technically justified will be
proposed as FSAR changes. Material that cannot be justified for accep-
tability will be replaced.

4.1.3 Conclusions

The NRC team concludes that the Watts Bar CAP plan contains the essential
elements needed to achieve its goals and objectives.

4.2 Review of Purchasing, Receipt, and Material Installation Documents

4.2.1 Inspection Scope

The NRC team selected a sample of 50 material items for its review. The
samples included items from each heat code traceability issue category defined
by the CAP. For each of the 50 items, the NRC team reviewed (1) the purchasing
contracts to ascertain that the purchasing contracts specify the applicable
code requirements, (2) material receipt records (TVA Form 209) to ensure thati
the applicable purchase requirements were verified upon receipt, and (3) the
weld maps and other construction records to verify that the material was
installed in accordance with the governing construction procedures.

4.2.2 Inspection Findings

The NRC team generally found that the reviewed documentation complied
with the governing specification and applicable code requirements. However,
in two instances, the NRC team found that the procured material did not meet
the ASME Code quality assurance (QA) requirement that TVA perform a documented
vendor audit of the materials suppliers. See Table I for details. TVA had
identified the same problem during its review of the material traceability
issue at WBN. TVA is planning to submit to the NRC a request for exception
to the requirements of paragraph NA 3451, Section III of the ASME Code.

4.2.3 Conclusions

The NRC team concluded that except for two instances in which the material
did not meet the QA requirements of paragraph NA-3451, Section III of the
ASME Code, the reviewed materials documentation complied with the governing
specification and applicable code requirements.
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5 PERSONS CONTACTED AND DOCUMENTS REVIEWED

V5.1 Persons Contacted

Licensee Employees:

R. Briggs, Lead Materials Engineer, NE
S. Blound, Materials Project Manager, PSS
T. Dean, Licensing Engineer, NLRA
D. Etzler, Principal Materials Engineer, NE
K. Galloway, Welding Engineer, NC
J. Gibbs, Nuclear Engineer, WBEP
J. Graves, Project Manager, NC
L. Herbert, QA Specialist, NQA
S. Knipp, Mechanical Engineer, NE
A. Lewis, Nuclear Engineer
J. Lewis, Supervisor of Materials, NQA
S. Luck, Materials Engineering Associate, NE
P. Mendova, Engineering Manager, NE
D. McCloud, Site Licensing Manager, NLRA
A. Smith, Materials Officer, PSS
P. Wilson, Special Project Manager, NC
T. Woods, Task Manager -,

NRC Resident Inspectors:

G. Humphrey, Resident Inspector
G. Walton, Senior Resident Inspector

5.2 Documents Reviewed

(1) Watts Bar Heat Code Traceability Corrective Action Program Plan

(2) Memorandum from W. R. Brown, Jr. to those listed, "Employee Concerns Task
- Group (ECTG) - Coordination Review of the Employee Concerns Special Program

(ECSP) Material Control Category Report" (T25 880205 844)

(3) Engineering Change Notice No. 6661 to Replace the Resistance Temperature
Detector (RTD) Bypass System (B26 870615 500)

(4) Memorandum from H. B. Bounds to R. A. Pedde, "Watts Bar Nuclear Plant -
Programmatic Review for Material Control Employee Concerns" (B26 880614 013)

(5) General Construction Specification G-62, *Materials Documentation and
Acceptability Requirements for ASME Section III Applications"

(6) Condition Adverse to Quality Reports (CAQRs)

o WBP 880432 "Non-Class 1,Material Installed in Class 1 Applications"
o WBP 880431 "Class 3 Material Installed in Class 2 Applications"
o WBP 880433 "ASTM Material Installed in ASME Application Without 'Verifying

Acceptable ASME QA Program by Manufacturer'
o WBP 880437 "ASTH Material Installed as Attachments to ASME Piping"
0 WBP 880438 'Small Bore Piping"
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TABLE I

HEAT CODE TRACEABILITY SAMPLE
- ESCRI om nRiu UE5f Smlm

1 A1I CL I SYTS TETHAT MACONTAIN ABS CL2, CL3 A AJR VWITH TVA& RVIEV
AND/OR AITH B AST" HATERIUAL USED IN LIEU OF AMNI

I ARMS CL2 SYSTEMS TkAT HAY CONTAIN CLASS 3 PIPING C NATERIAL UPGRADED NB2S51-ND2610
3 AIME CLASS 2 AND AIN CLASS 3 SYSTMS THAT HAY CONTAIN AIM PIPING D MATERIAL UPGRADED NH2551-N325.6-.N2610
4 ANiE SYSTEMS THAT NAY HAVR AIIM PLATE MATERIAL ATTACHED (tRLDED) I MATERIAL UPGRADE BY TVA

F MATERIAL HYDRO PER N96114(b)
( MATERIAL MODIFIED PER RCN 6661
N MATERIAL CERTIFIED BY UsE Op LATER CODE YEAR
I EXCEPTION TO NA3451 REOUETrED

SYSTEM IDIUTIFICATIO WIELD MAP C HATEIAL HEAT I CONFIGURATION PRODLEM REVIEv
L TYPR LARGE SMALL ATTCH CLASS COMMENTS

BOB&s BOER

CVC/62 62-OSA 555-5 3 BA312 455132 x 2/3 CL2/3 891W DORI
TP304 4S5077 x A

81/63 600200-09-02-906 435-9 2 SA3M6 C7361 x
TP304 2/3 A,"l

81/63 600200-09-02-806A 43S-9 2 SA376 C7361 I
TP304 2/3' A,H

SARIPLIM 43-57 N/A 2 BA213 HK I 47V625- u
43 ENAMLRSS 10 2/3 A.H

62 1-062D-TI79-87 406-8SN12R9 2 BA376 H3579 1 2/3
1-0629-TI79-0 TP304 A

63 1-063A-T020-13 435-19HISR1 2 ,A376 454935 x 2/3 A
1-063A-T020-14 TP304

63 1-0633-TO62-35 VBN-28"79- SA376 C7361 X 2/3 A
IC-91 2 TP304

74 1-074A-T038-05 432-1SN3111t 2 SA376 434620 1 2/3 A
1-074A-T038-06 TP304

N/A 77-8399 N/A 2 SA1O6D HAO184 2/3 209 SAMPLE
I A,E

N/A 76-S140 N/A 2 A234 ZVJU 1 2/3
A,2
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TABLE I

HEAT CODN TRACRABILITY SAMPLE

sysTEm IDUTIVICATION VWLD NAP C MATERIAL HBAT I COIFIGURATION PROBLEM REVIrV
L TYPE LARGE SMALL ATTCH CLASS COMMINTS

BOE BOR3

#/A 77-6059-A N/A 2 A3S0-LI2 LI20 1 2/3 209 SAMPLE
A.B

U/A 77-4396A U/A 2 SAM94 FJ65 2/3
A.E

N/A 77-3956 N/A 2 5A453 L3587KI2 I 2/3
660 AH

N/A 77-9164 N/A 2 AI82 41619 2/3 2
P304 A,3,P

N/A 79-4769 N/A 2 SA132 70704 1 2/3 NON DRAVO CONTRACT
r304 A

X/A 77-0149 U/A 2 £194 2N 6024521 2/3

N/A 76-3376 N/A 2 A/SAIOS 0270 X 2/3
A

N/A 77-9203A U/A 2 A8J106 B 1L41404 1 2/3

62 1-062B-DO36-100 VDNB-2079- I SA376 BuFR x I TvO HEATS LARGE DONE SAMPLE
IC-36 3A403 azz23V 1 1 A

63 1-0639-D090-12A V1NI-2879- I SA376 H2415 1I
IC-90 Ar

66 1-06A-023S-03 VBNZ-2879- I SA182 U06 O
IC-235 A

74 1-0749-D053-21 V1BN-2S79- I SA376 2450-6 X I TVO HNTS
IC-53 5A403 t 40967 A

C
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TABLE I
NTHA CODE TRACEABILITY SAMPLE

5I151n IDETFICARION VIL MAP C MATERIAL HEAT I CONFIGURATION PROBLEM RRVIRI
L TYPE LAROE SMALL ArTCH CLASS COMMENTS

I__I __I BRtE 3033
74 1-0748-0054-13B B1333-2879- I BA376 M0078 1 1 1TO HEATS A U

IC-53 BA403 JEIP x

62 1-062D-034-13A fBUR-2879- 1 SA403 37772 x 1
IC-34 VP304 ARE1-062n-D34-14B I SA376

TP304

62 1-062 -D033-11 11333-2879- 1 S*376 B377 1 A A
1- 0 6 28-0033-IIA IC-33 TP304
1-062B-D033-11mB B403
1-062B-0033-12 VP304

62 1-062$-D036-14A 1BN3-2679- I 5A376 37772 1 ARE
IC-36 5*403 x

66 1-069-D237-OIA 3BN33-2879- 1 5A102 30703 1 AMN
IC-237 P304

74 1-074B-0053-11 V3NE-2879- I BA403 48967 x A.N
IC-53 WP316L a

BA376/316

14 1-074B-DO53-21 VBO33-2079- I SA403 2458-6 AN
IC-53 BA376 48967 X 1

64 1-060A-TI29-07C 465-2-SH2 1 SA376 37772 X 1 AR

62 1-062B-TU18-08 406-7N33R4 1 BA376 459025 x 1 SMALL BOR3 SAMPLE

17304 AD

62 1-062B-T118-19 I *SA376/304 459025 I AD

.. 3
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TABLE I
EHAT CODE TRACEABILITY 9ANPL2

.vT3 IDEI•IFICATION VELD HA C MATERIAL HEAT I CONFIGURATION P303L93 REVIEV
L TYPE LARGE SHALL ATYCH CLASS COHORNTS

BORE Bolts

63 1-O39-1044-06 435-78N21t I S162 as X I
1 F304 1ADP

63 1-0633-T112-10 435-"SH1IRS 1 AS182 3t X 1

F304 AD,? U

£3 1-066-O11-0 465-5SNI-11 1 88376 454751 X 1
TP304 A*O

74 1-0748-T"50-O 432-4$HI-2R 1 SA376 434243 X 1
TP304 A

62 1-0629-T217-01 435-6 1ISA376 459025 X 1
TP304 AH

£3 1-063-T0OS-12A 435-a 1j882 Vt I 1
F304 AMH

£6 1-068A-T025-05 465-6 1 S8376 454751 x I U
TP304 AN

£1 1-060A-T033-19 465-6 1 SA182 C! -X I
TP304 ANH

66 1-068A-D232-011 VBHN2879 1 88240 48334J 1 4 ATTACHMENTS
1C232 TP304 AC, I

68 1-OS6A-D232-01E VBMX2879- 1 A240 29303J X 4
IC232 TP304 AB,C

68 1-060A-T129-OSA 465-2 1 8A240 IP0223 X 4
I TP304 A,

66 1-06eA-T129-OIH 465-2 1 BA240 f80223 x 4I I TP104 A,

C

°
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BlSTIN IDENTIFICATION IVIi'o HAP
Ic Ci ATERI

TABLE I
NEAT CODE TRACEABILITY SAMPLE

[AL HEAT 0 CONFIGURATION
LAR11 SMALL ATTCH

I BOR BOREI LI TY

PROBLEN

CLASS

3

COMMENTS
-t "1 44

LARGE 
SHALL 

ATYCH
3013 3013N/A 1120 U/A 2 SAlOS 0512 (A) x

____________ _ -I
N/A 253 N/A 2 &312 24494 1
I/A 550 N/A 2 A312 652668 I 3 0

________A,B,g

W/A 711 N/A 2 SUA16 D80826 3

H/A 047 N/A 2 BA240 r83195 I 3 0

N/A 12171 /A 2 1A05 P31 I 3 6

A, 3,3
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