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Docket Nos: 50-424 and 50-425

LICEldSEE: Georgia Power Company, et al.

FAClllTY: Vogtle Electric Generating Plant, Units 1 and 2

SUBJECT: SUMMARY OF NOVEMBER 14, 1991, MEETING REGARDING
SUBSTITVT10N OF FORGED Fi1 TINGS

Backaround

During a field wal: town associated with a snubber . eduction program, Georgia
Power Company (GPC) found that several ASME Code Class 1 tees for Vogtle Unit
2 were forged rather than extruded, and conttired structural discontinuities.
The use of such tees deviated from the piping stress analyses which were based
on extruded toes. Pursuant to the requirements of 10 CFR 21 and 50.55(e), on
December 15, 1988 GPC-reported this condition to the NRC. In its report, GPC
indicated that all ASME Class I forged tees were reconciled into the piping
system stress analyses with acceptable results, and that one forged tee had
been replaced with an extruded tee. GPC attributed the root cause of the
problem to a deficiency in the quality assurance (QA) program of the piping
vendor.

Summary

On November 14, 1991, the NRC staff met at the Vogtle facility with GPC
representatives to discuss the 10 CfR 50.55(e) report and GPC's resolution of
the discrepant condition. Enclosure I lists the attendees. Enclosures 2 and
3 are copies of GPC's slide presentation.

Discussiojl

GPC opened the meeting with a statement of the issue, and a review of
technical aspects of the issue.

Mr. W. Ramsey of GPC discussed GPC's discovery and subsequent evaluation of
the issue (Enclosure 2). He also reytewed the structure and responsibilities
of various organizations which existed during the design and construction

,

phase of Vogtle Unit 2 (see Figure 1).

GPC stated that it functioned as the material supplier under a letter of
authorization from an N-Stamp holder, the Bechtel Power Corporation (Bechtel).
Thus, GPC procured piping components frcm two piping vendnrs: Pullman Power
Products (PPP) in Williamsport, Pennsylvania; and Consolidated Pipe and
Supports (CPS) in B;rmingham, Alabamt. PPP supplied large bore piping and CPS
supplied small bore piping. The piping vendors supplied the materials in
accordance with their 10 CFR 50 Appendix B QA programs which had been auaited i

Land approved by GPC. The piping materials were inspected and certified by the g\vendor's Authorized Nuclear inspector (Mil). V,
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The Bechtel Specification for Shop fabrication of Nuclear Service Piping
(Specification No. X4AQ01), and the Piping Material Classifications (Drawing
No. AX40R001) specified the requirements for piping material and fabrication.
GPC stated that it discovered in May 1987, during lmplementation of a snubber
reduction program for Vogtle Unit 2, that forged fittings instead of extruded
fittings had been installed. This occurred without GPC's concurrence as
required by Note 4 in the specification AX40R001. Subsequently. GPC
determined that the same condition existed in Vogtle Unit 1. GPC organized a
team from Bechtel Power Corporation and Westinghouse to assess the impact of
the forged fittings on the existing Vogtle Units 1 and 2 piping analyses, and
to establish a definitivt scope for necessary corrective action. After
discussions with the piping vendors, and a technical expert, Mr. E. Rodabaugh,
the team concluded that:

a) the fittings complied with ANSI B 16.9 requirements, and therefore, the
A!ME Sectien !!! Cnde stresr. intensification factort (Slf) and stress
indices would be applicable,

b) ASME Code Class 2 and 3 piping analyses would not be affected because
they do not involve thermal analyses for structural discontinuity and
the ASME Code Sif are applip.ble to forged fittings, and

c) ASME Code Class 1 piping fatigue analyses would require reevaluation to
address thermal transient stresses due to structural discontinuity of
the forged tees.

On the basis of the team's evaluation. GPC established the scope for
corrective action to include only ASME Code Class 1 piping.

GPC performed a drawing review to identify all ASME Code Class 1 tees and
later performed a walkdown to identify locations where forged fittings were -
installed. The walkdown identified a total of 44 forged tees in Unit 2 and 45
in Unit 1. GPC stated that all ASME Class 1 piping where forged fittings-had
been installed were reanalyzed by Westinghouse.

K. Chang of Westinghouse presented technical details for the analyses of
forged fittings (Enclosure 3). He stated that Westinghouse's preliminary
review of the fittings indicated that all ASME Code requirements would be met;
however, additional break locations would have to be postulated. From its

'.

preliminary review, Westinghouse concluded that more refined analyses would be
necessary to reduce additional break locations. Westinghouse stated that its
refined analyses using representative finite element models showed that all
the ASME Code requirements were met. Westinghouse also indicated that its
results showed that few additional breaks would have to be postulated. GPC
indicated that it performed hazard evaluations for t_hese additional breaks and

| found that they did not require.any plant hardware modifications.
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After GPC's and Westinghouse's presentation, the NRC staff asked why the

substitutionoftheforgedfittingshadnotbeendiscoveredduring) material
any of

three distinctive phases of construction of the plant, namely: 1 !

receipt inspection, 2) development of the walkdown of as-built data for stress
reconciliation, and 3) design recunciliation of the as-built data with the
stress analyses. GPC indicated that the piping vendor's QA program and ANI 4

certification programmatically ensured compliance with the specifications for
piping fabrication and installation. Therefore, GPC's receipt inspection only
confirmed that the fittings were certified by the ANI. GPC also stated that
its walkdown procedures for development of as-built data did not include
verification of the type of teos installed. Additionally, GPC indicated that
the as-built walkdown was not aerformed by stress engineers but was performed
by QA personnel who could not se expected to recognize that forged toes had
been substituted for extruded tees. Consequently, the walkdown data did not

iidentify the forged fittings, and the stress engineers performing the stress
analysis reconciliation were not aware of the existence of forged fittings.

NPC requented GPC to penvide the following additional documents:
.,

1. Typical dimensions of extruded, and block and die forged tees,

2. Pullman Power Product Corporation letters dated May 29, 1987, and
May ?4, 1990,

,

3. Westinghouse letter V-SAMU-10660 dated January 26, 1989, !

4. Westinghouse memorandum GTSD-VfDV-4528 oated October 3, 1986, including
"As-Built Engineering Walkdown Guidelines, Phases 1 and 2 "

5. Vogtle finalization program attached to memo 2X7BD80-fP7 dated
October 7, 1987,

6. Project Reference Manual, Section 17, " final Design Verification for
Safety-Related Piping Systems,"

7. Westinghouse design specification 955211, and

8. Westinghouse Analysis Packages for as-built reconciliation.

191
L. Raghavan, Project Manager
Project Directorate 11-3
Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation

M
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Georgia Power Company Vogtle Electric Generating Plant

cc:
Mr. J. A. Bailey Joe J. lanner, Commissioner
Manager - Licensing Department of Natural Resources
Georgia Power Company 205 Butler Street, SE. Suite 1252
P. O. Box 1295 Atlanta, Georgia 30334
Birmingham, Alabama 35201

,

Mr. W. B. Shipman Law Department '

General Manager, Vogtle Electric 132 Judicial Building
Generating Plant Atlanta, Georgia 30334

P. O. Box 1600
Waynesboro, Georgia 30830 Hr. Alan R. Herdt

Project Branch #3
Regional Administrator, Region 11 U. S. Nuclear Regulatory Commission
V. S. Nuclear Regulatory Commission 101 Marietta Street, NW Suite 2900
101 Mvietta Stract, NW., Suito 2000 Atlanta, Georgia 303U
Atlanta, Georgia 30323

Hr. Dan Smith
Office of Planning and Budget Program Director of Power
Room 6158 Production
270 Washington Street, SW. Oglethorpe Power Corporation
Atlanta, Georgia 30334 2100 East Exchange Place

Tucker, Georgia 30085-1349
Hr. C. K. McCoy
Vice President - Nuclear Charles A. Patrizia Esquire
Vogtle Project Paul, Hastings, Janofsky & Walker
Georgia Power Company 12th floor
P. O. Box 1295 1050 Connecticut Avenue, NW.
Birmingham, Alabama 35201 Washington, DC 20036

Mr. R. P. Mcdonald Art Domby, Esquire
Executive Vice President - Troutman, Sanders, Lockerman

Nuclear Operations and Ashmore
Georgia Power Company 127 Peachtree Street
P. O. Box 1295 Atlanta, Georgia 30303-1810
Birmingham, Alabama 35201

Mr. it. G. llairston, 111
Office of the County Commissioner Senior vite President -
Burke County Commission Nuclear Operations
Waynesboro, Georgia 30830 Georgia Power Conpany

P. 0. Box 1295
Birmingham, Alabama 35201
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ENCLOSURE 1

MEETING BETWEEN GEORGIA POWER COMPANY, et al.
'

AND NRC STAFF - V0GTLE ELECTRIC GENERATING PLANT

ATTENDANCE LIST
'

Iftmf AFrillAT10ff

L. Raghavan NRC/NRR
E. M. McKent,; NRC/NRR
J. A. Dailey SONOPC0

P. A. Balmain NRC

P. D. Grissom SCS - -

K. C. Chang Westinghoun ,

T. L. Chan NRC/NRR
*

R. Pettis NRC/NRR
W. C. Ramsey SCS/Vogtle Project Engr.
M. McBrearty NRC/NRR
S. J. Vias NRC/Rll
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STATEMENT OF ISSUE

|

0 ORGANIZATION AND RESPONSIBILITIES
'

t

0 DISCOVERY OF ISSUE !

.

O Sc0PE IDENTIFICATION

O EVALUATION PROCESS
'

,

O FINAL RESULTS

1
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ORGANIZATION AND RESPONSIBILITIES

i

0 OWNER: GEORGIA POWER COMPANY"

,

O ARCHITECT / ENGINEER: !

BECHTEL POWER CORPORATION I

NORFOLK, CALIFORNIA i

0 STRESS ANALYSIS: ;

CLASS 1 WESTINGHOUSE-

class 2 WESTINGHOUSE /BECHTEL-

0 CONSTRUCTION: GEORGIA POWER CO.

O PIPING VENDORS:
LARGE BORE - PULLMAN POWER-

WILLIAMSPORT, PA

SMALL BORE - CONSOLIDATED PIPE-

BIRMINGHAM, AL
.

O CLASS 1 FITTING SUPPLIERS (TEES):
CUSTOM ALLOY-

LADISH-

FLOWLINE-

TAYLOR FORGE-

i BABCOCK & WILCOX-

TUBELINE-

.. - . . - - - - . - - . - .
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discovery OF ISSUE

,

O WALKDOWN - SNUBBER REDUCTION

O INITIAL FINDINGS
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) SCOPE IDENTIFICATION
4

o POTENTIAL SCOPE

o ESTABLISH DEFINITIVE scope j
i

!

PPP - WILLIAMSPoRT SHOP INSP. |-

CODE EXPERTS-
,

o Root CAUSE ANALYSIS

o FINALIZE SCOPE

.

024108
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EVALUATION PROCESS

f

o WALKDOWN

o CODE ANALYSIS

o STRESS ANALYSIS

o HAZARDS EVALUATION

o REPORTABILITY

'

,
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FINAL RESULTS

O PHYSICAL MODIFICATIONS TO PLANT

REPLACED ONE TEE ON UNIT 2 i
-

NO OTHER MODIFICATIONS REQUIRED )-

|
!

O FORGED TEES ARE IN STRESS CALCS
FOR ANY FUTURE EVALUATIONS

O ALL NEW BREAKS ON UNIT 1 WERE IN '

RTD PIPING WHICH HAS SINCE BEEN
REMOVED

,

0 UNIT 2 CALCULATIONS FACTORED

FORGED TEES INTO ORIGINAL RESULTS

024108
'
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ENCLOSURE 3--

.

Technical Presentation

Stress and Fatigue Analysis

on Non-Standard Fabricated Tees

for

Vogtle Units 1 & 2

.

K.C. Chang

.
- - _--

November 14,1991

Westinghouse Electric Corporation

Nuclear and Advanced Technology Division
-

P. O. Box 2728

Pittsburgh, PA 15230-2728

C 1991 Westinghouse Electnc Corporation

FM0866-ll/12Bl:10-1 -
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STRESS AND FATIGUE ANALYSES ON NON- i

STANDARD FABRICATED TEES
,

;

'

Scope-

Large Bore Lines ,-

Small Bore Lines ;-

t
t

Class 1/ Class 2 & 3 Lines
'

-

Unit #1/ Unit #2- .

.

Preliminary Evaluation-

!

Large Bore Lines-

Small Bore Lines -

!
-

Final Qualification-

Large Bore Lines .-

;

*

Small Bore Lines-

:

! FM0866 ll/12/91:10-2
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SCOPE

LARGE BORE LINES |
1

I

Block Forged |-

12" x 12" x 6" Tee - Loop 1 RHR-

12" x 12" x 12" Tee - Loop 4 RHR-

10" x*10" x 6" Tee - Accumulator injection - All Loops-

niO866-11/12M1:10-3
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SCOPE

SMALL BORE LINES

Closed - Die Forged-

3" x 3" x 2" Tee - RTD, All Loops-

2" x 2" x 1"- RTD Cold Leg, All Loops-

2" x 2"x 1"- RTD Hot Leg, All Loops-

2" x 2" x 1"- Drain Loop 4-

1.5" x 1.5" x 1"- BIT Loop 1-

1.5" x 1.5" x 1"- BIT Loop 4-

1.5" x 1.5" x 1"- SWI Loop 3-

FM086611/12S1:10-4
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Modified -

Closed-Die Forged Closed-Die Forged

- aa--
taq

, w.c.h AO.,
at. >_ .- _.- . _ _ .

Lk
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Typical Geometry

(Extruded)

Geometrical Comparison
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SCOPE

CLASS 1/ CLASS 2 & 3 LINES

Impact on Class 1 Lines*

Dimensions Measured-

Wall Thickness Variations-

Finite Element Analysis-

Fatigue Evaluation-

Postulated Break Locations-

No impact on Class 2 & 3 Lines-

Dimensions Measured-

ANSI B16.9 -1978 Requirements-

Applicability of Stress Indices-

E. C. Rodabaugh's Concurrence-

FM0866 ll/12/91:10-5
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SCOPE

UNIT #1/ UNITS #2

Common to Units 1 and 2-

Measurements-

Thermal Transients-

Material Properties-

Transient Analysis-

Unit Specific - External Moment Loadings-

Documentation-

Unit 1-

ASME Section ||| Code Requirements were--

met

Additional Break Locations-

Stress Report Revision-

Unit 2-

As-Built Stress Report Addresses Non--

Standard Tees

FM0866-ll/lL91:104
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PRELIMINARY EVALUATION

LARGE BORE LINES

Conditions-

Dimensions were available-

A reference model available-

Geometry meets ANSI B16.9 requirements-

2B and C r from the ASME Code0-

2

(vilth concurrence of Mr. E. Rodabaugh)

Doubled the stresses caused by structural-
,

'

discontinuity

Same K factor as standard tee (Radil at Conners)-

Results-

All ASME Code requirements were met-

Potential new break locations-

Refined analysis to reduce break locations-

FM086611/12/91:10 7 -
,
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PRELIMINARY EVALUATION

SMALL BORE LINES

Conditions*

Dimensions meet ANSI B16.9 requirements-

ASME Section ill stress indices are applicable-

All. tees are of closed-die forging or extruded-

No special analysis was needed for straight tees'-

All 3-inch and smaller reducing tees were-

identified

Enveloping locations (geometry, transients, and-

moments)
'

a. 3" x 3" x 2" - RTD

| b. 2" x 2" x 1"- RTD-off crossover legs
:
'

c. 2" x 2" x 1"- RTD off hot legs
|

|

|

FM0866-II/12/91:10 8
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PRELIMINARY EVALUATION

SMALL BORE LINES

(Continued)

'

Results-

Primary stresses in stress report applicable-

Equation 12 stresses in stress report applicable-

Equation 13 stresses-

- Less than 3.0 S : all loopsm

Greater than 2.4 S : some loops.
m

Cumulative usage factor-

Less than 1.0: all loops-

Greater than 0.1: some loops-

Additional break locations-

Recommendation-

2-D finite element analysis-

Verify assumptions-

FM0866-11/12/91:10 9
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FINAL QUALIFICATION
;

! LARGE BORE LINES
:

i

One Finite Element Model for all 3 Tees*
,

;

Ad ustment Factor developed based on 1-D Heat'-

Transfer Analyses.

: ,

I
Results 1

~ -

1

:

Line/Comoonent IM (EQ 13(ksh 3 Sg

12" x 12" x 6" RHR LP1 0.07 34.0 58.95 - i

12" x 12" x 12" RHR LP4 0.08 24.0 58.95 ;
,

10" x 10" x 6" Accumulator LP1 0.097 39,1 58.95 !
:

10" x 10" x 6" Accumulator LP2 0.097 37.6 58.95 >

'

10" x 10" x 6" Accumulator LP3 0.20 58.3 58.95

10" x 10" x 6" Accumulator LP4 0.097 34.5 58.95'

|
r

r

-

,

L

. 1

|

FM086611/12/91:1010
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Dimensions - Voatle Dimensions - Reference Module

1 - t - 0.57" t - 1 - 0.6883 2 3 2

t - T a 0.343" t -ts- 0.343"4 3 4

te - T - 1.04" to - 1 -1.04"7 7 :

i

Dimensional Comparison !

;

|

|
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BOUNDARY CONDITIONS FOR

STRESS ANALYSIS
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FINAL QUALIFICATION

SMALL BORE LINES

Reference Model for 3" x 3" x 2" tee-

New finite element model for 2" x 2" x 1" tee-

Several stress cuts evaluated-

RTD Tees-

3" x 3" x 2" 1.1). EQ 13 (ksi) @
'

LP1 O.5 28.0 41.0

LP2 0.5 27.0 41.0

LP3 0.5 29.0 41.0

LP4 0.5 28.0 41.0

2" x 2" x 1" (cold leg)

LP1 0.95 42.5 43.0

LP2 0.95 42.5 43.0

LP3 0.95 42.5 43.0

LP4 0.95 37.3 43.0

2" x 2" x 1" (hot leg)

| LP1 0.2 38.4 41.0

| LP2 0.08 32.8 41.0

LP3 0.08 32.1 41.0

LP4 0.2 30.7 41.0
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FINAL QUALIFICATION

SMALL BORE LINES-

Line/Comoonent I.M (EQ 13 (ksi) @
Drain LP4 0.35 41.8 43.0

BIT LP1 0.01 24.5 43.0

BIT LP4 0.01 28.5 43.0-

SWI LP3 0.006 27.4 43.0

Straight Tees No Revisions
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