ereWED Docket Nos. 50-528/529/530
50.55(e) Report

ad, B0\ Arizona Public Service Company

BOX 21666 e PHOENIX. ARIZONA 85036

March 28, 1983
ANPP-23374~BSK/RQT

U. S. Nuclear Regulatory Commission
Region V

Creekside Oaks Office Park

1450 Maria Lane - Suite 210

Walnut Creek, CA 94596-5368

Attention: Mr. D. M. Stermberg, Chief
Reactor Projects Branch 1

Subject: Final Report - DER 82-42
A 50.55(e) Reportable Condition Relating to Unit 1 Reactor
Coolant Pump Pressure Tap Nozzle Weld Leak Due To Overheating
Stainless Alloy
File: 83-019-026; D.4.33.2

Reference: A) Telephone Conversation between J. Eckhardt and G. Duckworth
on July 9, 1982
B) ANPP-21577 dated August 9, 1982
C) ANPP-22204 dated November 4, 1982 (Time Extension)
D) ANPP-22609 dated December 28, 1982 (Time Extensi.a)
E) ANPP-23166 dated February 28, 1983 (Time Extension)

Dear Sir:

Attached is our final wvitten report of the Reportable Deficiency under
10CFR50.55(e), refererced above.

Very truly yours,

E. E. Van Brunt, Jr.

APS Vice President,
Nuclear Projects

ANPP Project Director

EEVB/RQT :wp
Enclosure

cc: See Attached Page Two

8304070410 830328 \ %Ed ;1\\57
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U. 8. Nuclear Regulatory Commission
Page Two
ANPP-23374-BSK/RQ1

Richard DeYoung, Director

Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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FINAL REPORT - DER 82-42
DEFICIENCY EVALUATION 50.55(e)
ARIZONA PUBLIC SERVICE COMPANY (APS)
PVNGS UNITS 1, 2 & 3

Description of Deficiency

While filling the reactor coolant system for initial hydrostatic tests
(no fuel in reactor), a leak was detected from the discharge pressure-
tap nozzle on Reactor Coolant Pump 2B. This nozzle consists of a
nickel-chromium-iron piece which is welded (partial penetration) to the
interior of the pump discharge nozzle and to a Type-316 stainless steel
external piece. This external piece has a socket-weld end which receives
connecting piping. The leak was through the wall of the stainless steel
portion of one pressure tap nozzle on Pump 2B only. lhere are two such
pressure noz=zles (suction and discharge) on each of four pumps, or eight
per NSSS. Only one of eight leaked.

Investigations iuto the post weld he.. .rzaument practices for the pump
nozzle to main coolant piping weld revealed that a three-~hour soak at
1150°F caused the pressure tap nozzle to be exposed in the sensitizing
range for that material. The upper or stainless steel portion of the
pressure tap had been sensitized during the field weld post weld heat
treatment in February, 1980, and then subjected to a corrosive environ-
ment causing intergranular attack and leaking of the pressure bcundary.
T'he corroding species could not be identified during subsequent metal-
lurgical examination of the failed pressure tap, however, fluoride=-
containing contaminants will cause intergranular attack. The other
seven nozzles apparently had not been exposed to the corrosive environ-
ment since being exposed to post weld heat treatment, and successfully
passed the hydrostatic tests.

There are flow restrictors in the nickel-chromium-iron portion of these
pressure tap nozzles. Failure of one nozzle or piping system outboard
)f these restrictors would allow orderly shutdown using normal makeup.
However, since all the stainless steel nozzles have probably been
sensitized to some degree, there is the potential of more than one
failure occurring. Since core load had not occurred, there are no
safety implications for this event. However, if this condition had gone
uncorrected, then simultaneous failure of two or more nozzles may have
potentially created a small break LOCA. This condition is therefore
evaluated as reportable under the requirements of 10CFR5(.55(e).

Analysis of Safety Implications

T'he stainless steel portion of the 2B nozzle was returned to CE Windsor
Nuclear Laboratories for investigation. It received an ASTM A262
Practice E test. In addition, a similar but uninstalled complete

rvessure tap nozzle was also returned. This latter nozzle was put




through a post-weld heat treatment cycle, and then the nickel-chromium-
iron portion received a modified Huey test for sensitization. The base
material was not sensitized, but the heat-affected zone was.

1I1I. Corrective Action

For Units 1 and 2, all of the pumps' pressure tap nozzles will have the
stainless portion of the nozzle removed and replaced by a double socket
piece of inconel (essentially a custom coupling for the discharge tap
and custom elbow for the suction tap). Replacement will occur prior to
core loading. Corrective action wi 1 be completed as per CE letter
V-CE~16870 dated August 12, 1982 and V-CE-17050 dated September 3, 1982.

For Unit 3, the corrective action plan is outlined as follows:

1. Post Weld Heat Treat (PWHT) the casing nozzle girth welds with the
pressure taps nozzles in place. After PWHT, remove the stainless
steel portion of the nozzles as was done on Unit #2.

2, Install replacement couplings in the same manner as was done on Unit
#2. CE will provide Inconel 60. replacement couplings and
supervision as required.

CE is conducting a continuing investigation of the potential for
corrosion of the nickel-chromium-iron material which receives post weld
heat treatment. It is anticipated that the results of this investigation
will assist CE in implementing a corrective action plan which will
preclude recurrence of this condition in future projects.



L g Pewsr Systems Tel 203/688-1911 Attachment to DER 82-42
Combustion Engineening Inc Telex 98297

1000 Prospect Hill Roao
wingsor Conneclicut 06095

( L23%27
JOB 10407
123 POWER g
1] 3 riLe 3 . ‘_P
L'5_3 sysTEMs September 3, 1982 | :
V-CE-17050 StP11'82
—:t" Pit mie i :
b2 LT
Mr. W. J. Stubblefield ] —
Bechtel Power Corporation T eai s
P.0. Box 49 # :
Palo Verde, Arizona 85343 ggﬁz
Subject: Arizona Nuclear Power Project RARTTTG
Reactor Coolant Pump Pressure i ot
Tap Replacement Unit 2 - Information . .
Required by Bechtel %—m&’ -
Reference: (A) CE letter V-CE-17031 dated 9/3/82 Rar ] —
Subject Unit 1 RCP Pressure Tap Replacement s -
ok 0 el vy
Enclosures: (1) C-E Manufacturing Order No. 9403834
(2) C-E Manufacturing Order No. 9230163 e N
Dear Mr. Stubblefield:
( In response to the request of the field for the subject pressure tap replacement

work for Unit 2, Enclosure (1) invokes the revised pump specification which
moves the boundary. The revised specification (in paragraphs 2.3.8 and 4.1.15)
forwarded as Enclosure (1) to the referenced letter, moves the boundary of the
pressure tap from the former field stainless socket weld to the end of ihe
inconel tube of the pump suction and discharge nozzles.

The repiacement inconel nozzle coupling design has been approved by C-E Engineerino
and formal supporting documentation will be forwarded for the desian.

Ck-Avery Field Engineering Service has been authorized by the Enclosure (2)
manufacturing order to replace the Unit 2 suction and discharge nozzle pressure
taps under their Section III code authorization in the field as you have requested.

The above responds to the field requested information by Bechtel to move the code
boundary of responsibility on the RCP Nozzles for Unit 2.

Should you have questions, please advise.

1y M

CF/VSK/mg
Enclosure
cc: Messrs:
E. E. Van Brunt, Jr.w/e J. ¥, Dilk W. L, MacDonald
G. C. Andognini w/e G. A. Butterworth
J. Vorees S. N. Mager w/e
W. H. Wilson S. W, Shock w/e

T W. G. Binoham w/e D. B. Amerine w/e
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A SHIPPING TAGS, PACKING LISTS
| AND SHIPPING PAPERS MUST INCLUDE
. THE APPLICABLE C«€ CONTRACT NO.,
| COMPONENT CODE NO., AND ORDER NO.
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SHOW PURACHASE DRDER NUWBER SHIP 10 AND MARK ON ALL DOCUMENTS.
SHIP TO AND MARK ’
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V< 4- 17050

MO 943834

THIS ORDER AND SELLERS SUB ORDERS ARE SUBJECT TO EXPEDITING BY
FURCHASER AND/OR 1S AGENT

TERMS: 201h of FOLLOWING MONTH BUYER ACCT. NO. |CONTRACT NO & SECT. SHOPF JOB NO.
14373
— o —————." —
FOm POINTY SHIPPING CHARGES SHIP VIA P ON
I COMPONENT CODE DESCRIPTION EVENT PRICE

n:u‘ QUANTITY

31-14-54-0200

REACTOR COOLANT PUMPS

The following specification revision is invoked on this order.
This revision supersedes all previous revisions:

CE Project Specification for Reactor Coolant Pumps for
Arizona Nuclear Power Project No. 14273-PE-480, Rev. 03.

Five (5) copies of the above specifica;ion are enclosed.

.Nvo'ct DO NOT COMMODDITY CODE =
j‘ TAX INVOICE REGISTRATION NO. ™
» TAX / o
DDITIONAL INFORMATION 7 FABR RELEASE DUL
Vendor: CE Avery

ORTRACY RAWME
AWPP - Unit #2

HARGE YO!

14373 T3, (\,, 525904

ONTRACT ESTIMATE VALUE AS ©
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CONT. ADMIN.
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CTHER AUTRORITY (8]

REG © SHIPFING DATE | pra
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TOw PUA" ASE ORDER NUWBER. SmiP TO AND MARK ON ALL DOCUMENTS

Chtosucs (2) e

THIS ORDER AND SELLEAS SUB ORDERS ARE SUBJECT 7O EXPEDITING BY

SHOPF JOB NOD.

CONTRACT NO & SECT.

TEmMS: 20th of FOLLOWING MONTH BUYER J ACCT. NO. _
14373
Fom POINT SHIPPING CHARGES ! T e shir ON e
ITEM | GUANTITY | COMPONENT CODE DESCAIPTION EVENT PRICE
‘ 31-14-54-0200 REACTOR COOLANT PUMPS
1 Install inconel couplings on suction and discharge nozzle

pressure taps in accordance with:

b.

CE Specification for Standard Plant for Reactor Coolant
PUHPS NO. SYSBO‘PE‘4BO. REV. 020

CE Project Specification for Reactor Coolant Pumps No.
14273-PE-480, Pev. 03.

ASME B&PV Code, Section 111, Subsection NB, 1974 Edition.
CE-KSB Instruction Manual No. 8108-101-500, Rev. 0.
CE Avery Quality Assurance Field Manual.

CE-KSB drawing C-8000-101-2017, Rev. 01, Wall Static
Pressure Nozzle - Suction Safe End.

CE-KSB drawing C-8000-101-2018, Rev. 01, Wall Static
Pressure Nozzle - Discharge Safe End.
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C-E Power Systems ( Te! 203/688-1911 (
Compustion Engineenng Inc Telex 99287

1000 Prospes: =il Roac

wingsor Cennecticut 06093 Attachment to DER 82-42

POWER
P RS — LTS

7
August 12, 1982 e N.6.02-
v-CE-16870 L1682
»

[ el e

Mr. G. C. Andognini I
Arizona Public Service Company W AR
P. 0. Box 21666 - Sta. 4015 Al
Phoenix, Arizona 85036 . s

Subject: Arizona Nuclear Power Project
Units 1 and 2 Reactor Coolant
Pump Pressure Nozzle Sensitization

Reference: (A) C-E Letter V-CE-16760 dated July 19, 1982 Jﬁ
Subject - Unit 1 Reactor Coolant Pump 2B AL
| Pressure Nozzle Leak 10CFR50.55(e) Reportability [t
B '
Enclosures: (1) C-E-KSB Sketch SC-8000-0098 Rev. 00, Alteration (& Q&Z¥T
of Discharge Nozzle Pressure Tap A
(2) C-E-KSB Sketch SC-8000-0099 Rev. 00, Alteration £ Pt T sk

of Suction Nozzle Pressure Tap

Dear Mr. Andognini:

Enclosure (1) to Reference (A) described in general terms the corrective action
necessary to remove the sensitized 316 stainless steel RCP pressure taps and to
address the sensitization of the inconel Heat Affected Zone (HAZ). The purpose
of this letter is to delineate this action in detail.

PVNGS #1

A. Discharge Pressure Tap 2B

1. Perform thorough visual examination of pressure. tap from inside the primary
pipe prior to fuei load and report results.

Perform dye penetrant examinition of J-weld inside primary pipe to include
the Heat Affected Zone (HAZ) at the same time.

B. Discharge Pressure Taps 1A, 1B and 2A

1. Remove the 316 stainless steel portion of the nozzle, the weld and as much
as 1/4" of the inconel portion as possible. Return the removed portion to
C-E since it is intended that the HAZ of the inconel be inspected at C-E
Windsor. However, there is concern that access to the replacement fillet
weld shown on Enclosure (1) might be overly restrictive. An optimum
cutting elevation should be selected and its affect on the overall lencth
of the replacement nozzle evaluated versus the field connected pressure
pioing. For Unit 1, replacement pressure nczzles have been fabricated to
the Enclosure (1) dimensions.




* Mr. 6. C. Andognini ( C August 12, 1982
Page 2 V-CE-16870

2. Conduct 2 hydro on the completed field welds.
C. A1l Suct#n Taps

1. Enclosure (2) depicts the removal of the stainless steel portion at about
the centerline of the weld. This location of cut was assumed to be
optimum for two reasons: ,

a. There would be suff1c1eng access to make the fillet weld.

b. Dressing the stub 0D so that it fit into the 1.000'-"810 socket would

be a reasonable task.
If dressing the 0D of the shop stainless steel-inconel weld is easier than
anticipated, the location of cut could be raised slightly. For Unit 1,
there replacement suction pressure nozzles have been fabricated to the
Enclosure (2) dimensions.

2. Hydro test the completed field welds.

PYNGS #2

A. A1l Discharae Pressure Taps

1. Same steps as B above including returning the cut-off nozzles to C-E
Windsor,

B. All Suction Pressure Taps

1. Same steps as C above.
The replacement pressure nozzles have not been fabricated for Unit 2.

There are four (4) similiarly constructed pressure nozzles in each of the hot legs
near the steam generators. They are approximately 44 inches from the centerline
of the steam generator to hot leg field welds. We feel it is prudent for you to
perform a re-review of the post weld heat treat procedure for these welds on

Units 1 and 2, to determine if these pressure nozzles have been subjected to
sensitization temperatures during post weld heat treatment. Please inform C-E

of the results of this review.

C-E has been proceeding in the interest of maintaining safety and schedule to
provide a resolution to this problem. We must, at this time, request that a
Field Material Requisition be issued to cover our expenditure of man-hours and
material costs. Your attention to this matter is regquested.

CF/DEW/VSK/eh




" Mr. G. C. Andognini (

Page 3

cc:

Messrs:

E. E. Vgn Brunt, Jr. - w/e
Vorees - w/e

. Wilson

. Bingham - w/e
. Holm

. Dilk

. Butterworth

. Mager

. Amerine - w/e
. MacDonald

. Allen = w/e

LCEOUVLwOLOE ¥ C.
Erozr»Exorx
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Auqust 12, 1982
V-CE-16870



— e ——— —

- —

«\ i 133’ | b
et . | 2 ;
. yy4 B GV //ﬁ“#\m . . E\JCKQS\IQ‘ (l) To
B - Progana * et ¢ cad A
,,;;%f// VAV, SN . V’Cc-\‘o‘a‘lo
X NIRRT m
. NECK »
\ ; =y ‘__.9~‘:-°~$
. m
. i ‘
CUTACE FOR DISCHARGE MOZTZ¢ & N \ \\\\ N .
M__ - o0 \\\ \ L 2,000
r.ovo-o : ek - o
ovq e - - . o ~cvs
\ \i 1 /\
i b OIOL.NE 5 CUT PRETSURE TAP TO CarSTH fAequmran ™
» MANTAN INTERRAQE OF FI&CD PrPime .
pioincs L P CBORE ¢ MACHINGD c0 FER
Cony, - 3E8 MoTE 4 NEB- 255/ (3) OF TNE AS/1& 8¢ pPv
e : 3 rATL ! 56 166 | COCE (979 E20Tr0nN | MO ADDErO4
- =% :

V- g

S S AR

— e & — -

e 2

SN

e m o

SC - BOOD~ 005

.

&
PRELIMINARY

INSTALLATION OF Couteimne '
T8 NoZZLE NECK IV 20i0-207-c07.  * FOR INFORMATION ONLY
; ‘ : CONTRACT m)
e} HIFYPH  CE- k30 PUMP CO. NG
roE = A - £ i NEWINQION, MM, eI
®an ! SN S8 3CME Fw e ] Y = s =
ELNTICN C.
CE-KSB Purre aﬁzumﬁ‘ PNETZ
i 7YrPE rof PRESSURE 77
i e - 2000~ ad‘)c":
- < Y (8 o verey ‘.. :
Q | 7 ! P | ) - . T - I - T '
Srvwy, =y ® NPT ey oy, B e VUN——— e B R e SR e BE L T

B i I T L L feaea o



/‘\ A
—

5., < s N, \K\ﬁ:ﬂ%
M\ﬂntl.f

CUTOFFE FOR SUCTION NOZZLE '
PRESSURE TAL

INSTALLATION OF COUFL

1000 Rew .
! 265 ore 2 =~
| Chcosuan (2) w |
> v N-c€-1ea70 7
— ' (
HECA, { . .
/ . o
T ////// Z . L= 1
. | § baartars ~~N
] '
o % M/// /l’( “mto] A
, «B94-0
Dq \ .
Fach g B ad-go .994:';"5
: . 3 7 CUT ECSSIRE TaP T LENG TH HECLILED YO
—-———,-3_.6253 S el INAW Ol pTERFACE OF FitwD PiPnic.
’ ..'..,___ fe; ¢ B Ee T 44?&35%‘%%; %’7‘ -
e COULPANE - M cuat AP EDsTION
MAT L} 50160 ) SC-8000-0097
' //'//// ¥ -
LB
/// /A .. i
PRELIMINARY
2 FOR INFORMATION ONLY
) .2/4. T
MOZZLE INECK FPIN EC00-214- 002 == = ATy
CoITOW A D o1N POWLITIOM Wi atdt
- g - e mnd o i e :‘.
i ¥, TS =rouses g""::.“:—’-".:.::’—".._ s

ly

CE-KSE PUMP
7YFE BCP

ALTELATION o~
SUCTION NOXZ!E
FRESSUNE T-1/7°

.t ag

Sermm e

.r:-swa 0095 100

£ et



