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August 2, 1984

Docket No. 50-271

LICENSEE: Vermont Yankee Nuclear Power Corporation
FACILITY: Vermont Yankee Nuclear Power Station

SUBJECT:  SUMMARY OF MEETING HELD ON JULY 26, 1984 TO DISCUSS THE
VERMONT YANKEE NUCLEAR POWER STATION PIPE CRACK INSPECTIONS

BACKGROUND

On July 26, 1984, representatives of the Vermont Yankee Nuclear Power
Corporation (VYNPC) met with NRC staff members at Bethesda, Maryland to
brief the staff on the results of pipe crack inspections perfoimed at
Vermont Yankee during the 1984 refueling outn?e. The licensee considers
that the results of the inspections justify plant operation through the
1984/85 operating c{cle and proposes to resume plant operation on August 2,
1984 if NRC approval is obtained. The licensee's presentation 1s described
in Enclosure 1. Enclosure 2 1ists the meeting attendees.

SUMMARY

The licensees described the status of the Vermont Yankee plant following

the 1983 inspections. The 1984 inspection program and scope was explained,
and details of inspection results were presented. The equipment, methods,
ggg3personnel qualifications used in 1984 were compared with those used in

Results in 1984 were compared with 1983 results. Discrepancies between
results in 1983 and 1984 not explainable by IGSCC were represented to be
attributable to improvements in testing. Flaw evaluation methods were
summarized and overlays performed in 1 were described.

VYNPC representatives compared the inspection results and sample expansion
performed at Vermont Yankee with the GL 84-11 inspection pro?ram and sample
expansion, and provided support for terminating further sample expansion
based on technical and personnel exposure considerations.

The NRC staff advised VYNPC that no conclusion could be reached as to the
adequacy of irspection until additional information was provided, reviewed,
and found to be acceptable,

Such information would include:

1,  Commitment to provide local leak detection effective for monitoring
all uninspected 28" welds.
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2. Commitment for pipe replacement in 1985,

3. Details of crack inspection results sufficient to independently
confirm the adequacy of the evaluation.

4. A final inspection report containing the full informational needs
detailed in technical discussions during the meeting.

If the staff finds such support for operation to be acceptable, the staff
intends to issue an order confirming items 1 and 2.

Enclosures:
As stated

cc w/enclosures:
See next page
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Mr. J. B. Sinclair
Vermont Yankee Nuclear Power Corporation
Vermont Yankee Nuclear Power Station

-
cc:

Mr. W. *. Conway

President & Chief Executive Officer
Vermont Yankee Nuclear Power Corp.
R. D. 5, Box 169

Ferry Road

Brattleboro, Vermont 05301

Mr. Donald Hunter, Vice President
Vermont Yankee Nuclear Power Corp.
1671 Worcester Road

Framingham, Massachusetts 01701

New England Coalition on
Nuclear Pollution

Hi1l and Dale Farm

R. D, 2, Box 223

Putney, Vermont 05346

Mr. Walter Zaluzny

Chairman, Board of Selectman
Post Office Box 116

Vernon, Vermont 05345

J. P, Pelletier, Plant Manager
Vermont Yankee Nuclear Power Corp.
Post Office Box 157

Vernon, Vermont 05354

Raymond N. McCandless

Vermont Division of Occupational
& Radiological Health

Administration Building

10 Baldwin Street

Montpel ier, Vermont 05602

Honorable John J, Easton
Attorney Genera)

State of Vermont

109 State Street
Montpelier, Vermont 05602

John A, Ritscher, Esquire
Ropes & Gray

225 Franklin Street

Boston, Massachusetts 02110

W. P. Murphy, Vice President &
Manager of Operations

Vermont Yankee Nuclear Power Corp.

R. D. 5, Box 169

Ferry Road

Brattleboro, Vermont 05301

U. S. Environmental Protection
Agency

Region 1 Office

Regional Radiation Representative

JFK Federal Building

Boston, Massachusetts 02203

Public Service Board

State of Vermont

120 State Street
Montpelier, Vermont 05602

Vermont Yankee Decommissioning
Alliance

43 State Street

Montpelier, Vermont 05602-2964

Resident Inspector

U. S. Nuclear Regulatory Commission
Post Cffice Box 176

Vernon, Vermont 05354

Vermont Public Interest
Research Group, Inc,

43 State Street

Montpelier, Vermont 05602

Thomas A. Murley

Regional Administrator

Region 1 Office

U. S. Nuclear Regulatory Commission
631 Park Avenue

King of Prussia, Pennsylvania 19406

Mr. Richard Saudek, Commissioner
Vermont Department of Public Service
120 State Street

Montpelier, Vermont 05602



ENCLOSURE 1

VERMONT YANKEE
PIPE INSPECTION PROGRAM

SUMMARY

JuLy 26, 1984



OVERVIEW OF PRESENTATICN

STATUS OF PLANT FOLLOWING IE BULLETIN 83-02
INSPECTIONS

GENEPAL SCOPE OF 1984 INSPECTIONS

DESCRIPTION OF 1984 UT INSPECTION PROGRAM

DETAILED SCOPE OF 1984 INSPECTIONS

RESULTS OF 1984 INSPECTIONS

COMPARISON OF 1983 AND 1984 INSPECTIONS

SUMMARY OF FLAW EVALUATION METHODS

OVERLAYS PERFORMED IN 1984

BAS1S FOR 28" PIPE INSPECTION SCOPE

SUMMARY AND CONCLUSIONS

W.P. MURPHY

L.E. MULLINS

R.E. WHITE

J.R. HOFFMAN

W.P. MURPHY



STATUS OF PLANT AFTER IE BULLETIN 83-02 INSPECTIONS

58 of 113 SUSCEPTIBLE WELD JOINTS INSPECTED
FLAWS IDENTIFIED IN 34 WELD JOINTS
OVERLAYS PERFORMED ON 22 RISER WELDS

FRACTURE MECHANICS ANALYSIS PERFORMED ON 12 LARGE BORE WELDS - NO
REPAIRS REQUIRED

LOCAL LEAK DETECTION INSTALLED ON 7 UNINSPECTED WELDS
REACTOR COOLANT LEAKAGE LIMITS TIGHTENED TO MEET NRC CRITERIA

JCO SUBMITTED ON MARCH 13, 1984 FOR OPERATION THROUGH 1984/85 CYCLE

0 PROPOSED 1984 INSPECTION OF 47 WELD JOINTS IN
ACCORDANCE WITH THE INTENT OF SECY 83-267C



SCOPE OF 1984 INSPECTION PROGRAM

COMPLIES WITH NRC GENERIC LETTER 84-11, EXCEPT AS NOTED BELOW

INITIAL SAMPLE INCLUDED
ALL 12 UNREPAIRED CRACKED WELDS IN 22", 24" and 28" PIPING

0

0

17 OVERLAYS WITH PREVIOUS CRACKS LONGER THAN 10% OF PIPE
CIRCUMFERENCE '

9 OF 26 PREVIOUSLY INSPECTED, UNCRACKED WELDS, COMPRISING 20%
(MINIMUM OF 2) OF SUCH WELDS IN 4 PIPE SIZES (12", 22", 28" and 20")

17 OF 55 PREVIOUSLY UNINSPECTED WELDS, COMPRISING 20% (MINIMUM
OF 4) OF SUCH WELDS IN 4 PIPE SIZES (22", 28", 20" and 24")

TOTAL OF 55 WELDS IN INITIAL SAMPLE

SECOND SAMPLE INCLUDED

0

g:LA?CE OF PREVIOUSLY UNINSPECTED, SUSCEPTIBLE 22" WELDS (TOTAL
2

BALANCE OF PREVIOUSLY UNINSPECTED 20" WELDS (TOTAL OF 2)
5 OF 18 REMAINING PREVIOUSLY UNINSPECTED 28" WELDS

THIRD SAMPLE INCLUDED

[0}

5 OF 13 REMAINING PREVIOUSLY UNINSPECTED 28" WELDS (VICE 13 of
13 REQUIRED BY EXPANSION CRITERIA OF GENERIC LETTER 84-11)

TOTAL OF 14 WELDS IN ADDITIONAL SAMPLES

NO INCREASED SAMPLE REQUIRED IN 12" and 24" PIPING

INSPECTION EFFORT INCLUDED 69 OF 77 WELD JOINTS REQUIRED BY THE
SAMPLING CRITERIA OF GENERIC LETTER 84-11



e —— - —

YANKEE ATOMIC
ELECTRIC COMPANY

INDEPENDENT
TESTING LABORATORY

(I.T.L.)

FLAW SIZING
PERSONNEL




IS€3 1984

Bou®, P nes P-Scan
ALN 4oco
U™ 1l
USlk. 30 (semies)
Pie

PRORES H¢ s Duas J$® s 1.8 rfd2
1.8 Mz s2°s 1.5 M2
¢o0’s dua. Y s 2.a5 mplz
1.5 H2 S2° 8 225 M=
RTD 70°Ri
§ oz
R 7 °Re

A~z
wWsY 7o0-2

wsY 7o0-¢
s2° 542
Swe 4o

cans, /0% Noru) -cdb 10 NoTe] - e/ Db

Seon -0 Db NI L ITED



=3 BY

DaNE M anvAaL bATA AJTO
RELEDED W G MARVAL MEARSHMONTE AUTD
POV Manoas P-Sean
Sqam- (AT
Ma~vay
PERCOMNEL (VW 5y § b \.\I\.m
' 4 . IT 8w I
X TOWWLEI X AT A I
SRk No~tg PRI, Proe
Qe
TRA N N oue PR
QUAWIE 1Y i @%-02 EPRT TNaW

B e mq TEAM



S IING

83

‘ot prRo™

B

€4

6-1' AT
PATT

SPeT
MosT
Fow. Vi



Bob Keys

Joel Harrisom
C.E. Brinkley
Martin Peacock
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Magnaflux 22.A.35

EPRI NDE Center Mod. 17
Mag. 22.A.35
EPRI NDE Center Mod. 17

EPRI NDE Center ALN 4060 Manual
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SUMMARY 1
FIFE SIZE

12 !NCN-ORIGINQL OV!RLAV.
Ward g <
12 l”CH FAIRED

20 INCH

Date

82 84
INSP FLAW INSP FLAW

''''' 2 2 17

18 “

i 7 1

6 3 11 S

1 1 S

12 8 25 11
°°°°° w0 34 e a7
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Date

8z EVAL
INGF INSF  COMPL o FLAW oL

OVERLAYS-OR16
PREV-NO 1G8SCC
REMA TNING
EXPANDED=1
EXPANDED=2
EXPANDED=3

EXFANDED-OVER » 1« ©

R R ————————————— A et e R Rl e

TOTALS

12 12 o 7

12 12 12

9 9 8

17 17 12 ]

? 7 a

2 . 2

o -] “ i

% o ]

69 69 o2 17 0



Date

OVERLAYS - ORIGINALS ° o
8 EVAL

WELD ® INGP  INSP  COMPL or FLAW oL
R T AT e Chriilte RRE o & g TR T |
12418 1 1 A |
12-29 A 1 A |
12-16 i 1 1 t
12-32 1 ) 1 |

’ 12-2%e A ' 1 ‘
12-38 A 1 1

| 12-36% 1 A A

| 12-81 1 A 1

I' 12-80 1 1 A

\ 12-54 i A 1

| TOTALS 12 12 12 0 0



12 INCH-ORIBINAL OVERLAYS
WELD ®

e TR

WELD INSFECTION

Date

CL
INSF FLAW

T A S ST S R e e .

12-24

12-32 ‘
12-29
12-54
12-51
12-10
12-38
12-33
12-30
12-16
12-83
12-340
12-34
12-29
12-42
12-a8
1280
12-20
12-33¢
1240
1241
B
s

MATRIX
lg FLAW
1 i
1 ]
i i
1 i
1 |
i i
i i
i 1
i i
1 i
1 i
i i
i i
i i
1 i
| i
1 |
i i
1 i
i i
1 1
| |
2 2

1
i
1
1
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PREVIOUS - NO IGSCC

83 EVAL

WELD # INSP INSP  COMPL oK FLAW oL
I e g e S e
12-54A 1 1 1

12-41 1 1 1

12-44 1 1 1

20-RHR32-4 1 1 1

22-23A 1 1 1

22-30A 1 1 1

28-9B 1 1 1

28-17 1 1 1

——————————— T ——— . - ——— - - " — ——————— - T ———— T —— . ———— - ——

TOTALS 9 9 8 1 0



IGSCC- UNREFPAIRED

INSF

VY - RECIRC ISI

EVAL
COMFL

-—-————-—.----_--—--———-——————-——-—-—_—-—_--_—-——————-———-—--—-_——-_—

24-RHR31~-1
\
28-64

Z8-1A

TOTALS



Date

REMAINING .
83 EVAL
WELD # INSF INSP  COMPFL 0K  FLAW oL
R e O G e SR SRR
22-47 1 $ 1
22-48 1 1 1
22-36A 1 1 1
28-61 1 1 1
28-15 1 1 1
28-15B 1 1 1
28-27 1 1 1
28-26A 1 1 1
20-ARHRI2-1 1 1 1
20-ARHR32-2 1 1 1
20-ARHR-32-F-1 1 1 1
20-ARK '=T2-5 1 1 1
24-CRHRI0-1 1 1 1
24-CRHR30-3 1 1 1
24-CRHR-30-9 1 1 1
24-CHR-30-10 1 1 1

————— - ————————————————— — T ———————— ————————— — —— —————————————— - ——— v —— . —— -~

TOTALS 17 L 4 12 S 0



EXFANDED - 1

83 EVAL

WELD # INSF INSF COMFL OK FLAW oL
T R e A R R T PR Y e
22-23B \ 1 1 1

28-17A 1 1

28-15C 1 1 1

28-4 1 1 1

28-5A 1 1 1

28-17B 1 1 1
SRR~ e e 7 7 $. ool " o



Date

EXPANDED - 2

- EVAL

WELD # INSP INSF  COMFL oK FLAW oL
20-32-6 1 1 1

20-32=7\ 1 1 1

P RS RR———————————— SRR A LSS et e s el



- e - S - e - - . - 5 - -

Date

EXFANDED - 3

83 EVAL
WELD # INSF INSF  COMPL oK FLAW oL
B L R A R 2 T g s g
28-6 1 1 1
28-8 1 1 1
28-56 1 1 1
28-26 1 1 1

————————————— ] —— —————— ———— " —————————— ———— —————— ———— - ———————————— . ————. -

TOTALS -] S 4 1 0
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EXFANDED -OVERLAYS

83 EVAL
WELD # INSF INSF COMFL Ok FLAW oL
I A T N L R R
12=33 1 1 1
12-42 1 1 1
12-45 1 1 1
12-20 1 1 1
O R N VY e by s EE A o



Date

12 INCH - UNREPAIRED ———
83 84

WELD # INSF  FLAW INSP  FLAW
T e Tl A i SR A S
12-514 1 1
12-18A 1

2-21A 1

12-40A 1

12-43A 1

12-44 1 1
12-41 1 1
12-21 1

12-24A 1

12-31A 1

12-19 1

12-28A 1
12-74A4 1
12-28 1
12-43 ey
12-22 1

12-55 1

- —— o S S S S A S S G e e S e e s S S G S T M S M . e S - N - -



20 "INCH q

‘
‘
\

83 84

WELD # INSF FLAW INSF FLAW

R S N ‘

20-ARHR32-2 1

20-ARHR32-F-1 i

20-ARHRI2-5 1

20-RHR32-4 1 1 1

20-32-6 1

20~32-7 1

————————————————————— - ———————————— ————— —_————— ——————— ———— ——— ———————_—————



22-16A 1 1
22-47 1

22-48 1

22-36A 1

22-49 1 1
22-238 1 1
e R e o SR e s



24-RHRI1-1

24-CRHRZI0-1
\

24~-CRHR3IO-3

24-CRHRIO-9

24-CRHR30-10

TOTALS

———————————————— - ——— —— ———— —————————. -



28 INCH

es 84
WELD # INSF FLAW INSP FLAW
e S e for (RER R S
28-2 . 1 1 1 1
268-9A 1 1 1 1
28-65A 1 1 1 1
2818 1 1 1 1
28-SE 1 1

28-64 1 1 1

28-15A 1 1 1

28-17 1 1

28-58 1 1 1

28-59 1 1 1 1
28-66 1

28-61 1 1
28-15 1

28-15B 1 1
28-27 1 1
28-26A 1 1
28-17A 1

28-15C 1

28-4 1

28-SA ) 1

28-17B 1

28-S 1

28-6 1 1
28-8 1

6-S6 1

o el 1
L R O LR R 8 25 11



983

-

4

5 card WELWD

R

1

-

REzcord DaTa

=

d

?

Evacoa=

il

£ omMPaRE. To
CensTT2OG 10~
= LOROS

E VALLVUATIO~

<Sca~ns
(zAb. LEVELS,

'P'E_Kﬂ l'T_T-o'\l(a)

EVA&,UA Ve
<Si2E PARAMETERS

TREvoS




“ProFwE % MEAsORE

WELD

.

?—- Scava

E:VA\_UATE.?- SCAa-Y

E VALUOUATION
S A ~AS

198 4

=

AL doco

L\A/S"( 70

Ror EvarvaTious

Co»r\?mza'_ To

ComnsTiROCTioN

|
A

—_— g e




A
l

~~P~$L/-\~~a vv/

ALT. ARlGLE.

RE "o

S rzeE







SUMMARY OF FLAW EVALUATION RESULTS

o GENERAL

LINEAR ELASTIC FRACTURE MECHANICS ANALYSIS PERFORMED TO THE
CRITERIA OF ASME cope, Section XI, WINTER, 1983, ADDENDA WITH
ADDED CONSERVATISMS,

o FACTORS ON RESULTS
IN ACCORDANCE WITH GEneric LETTER 84-11 anp DrarT NUREG 1061:

* [END OF CYCLE FLAWS LIMITED To 2/3 x Section XI, IWB 3640
ALLOWABLE FLAWS.

*

THERMAL EXPANSION STRESSES CONSIDERED PRIMARY AND INCLUDED
IN (PM + PB) VALUE,

WELD OVERLAY SHRINKAGE STRESSES FROM 1983 ALSO INCLUDED IN
(PM + PB).

o APPLIED STRESSES

CRACK GROWTH PREDICTION BASED ON A COMBINATION OF
DEADWE IGHT
+ PRESSURE
+ WELD RESIDUAL
+ THERMAL ExPANSION
+ SHRINKAGE RESIDUAL

WELD RESIDUAL STRESS DISTRIBUTION BASED ON RECOMMENDATIONS
of DrarT NUREG 1061 (Ficure 3-1).



¥
* (PERATING STRESSES CONSERVATIVELY TREATED AS THRU WALL
MEMBRANE STRESS.

* BENDING STRESS COMPONENTS INCLUDE STRESS INTENSIFICATION
FACTORS WHICH ARE MORE REPRESENTATIVE OF HIGHER STRESSES
IN CROTCH OF FITTINGS THAN OF BUTT WELDS.

o CRACK MODEL AND CRACK GROWTH ANALYSIS

A FuLL 360° CIRCUMFERENTIAL CRACK ON PIPE INSIDE SURFACE
1S ASSUMED EVEN THOUGH INDICATIONS ARE FINITE.

MoDEL CONSISTS OF 260° CIRCUMFERENTIAL FLAW IN CYLINDER
WITH T/R RaTIO = 0.1,

* BEST ESTIMATE SEVERELY WELD SENSITIZED CRACK GROWTH LAW
(FIGURE 3-2) 1S NUMERICALLY INTEGRATED TO PREDICT FLAW
DEPTH AS A FUNCTION OF TIME ON STRUCTURAL INTEGRITY
assoc1ATES FROGRAM YISICRACK - I1GSCC - 6,

-

ANALYTICAL TECHNIQUE IDENTICAL TO THAT RECENTLY SUBMITTED
ForR MiLLsTonE .



Pipe Size

28"

22"

Details Of UT Indications And Weld Joint Stresses

Weld ISI No.

1A
2
15B
26A
27
61
59
65A
9A
17B
6

16A
16B
30B
49

23B

-

(2)

(P+DW+0OBE+Th)

>l =RelelelNeNeNeNeNele

C O OO0

S

m

.87
.70
.83
.74
.63
.54
.56
.57
.59
.58
.58

.69
.88
.49
« 37
.49

Orient

*HesEsEsEsEsEsEsEs NN

aaoaonoan

a/T

(%)

22
15
27
15
19
20
21
23
20
20
17

20
12
20
22
27

(1) Total length of all circumferential indications at the

(2) Includes application of stress intensification factors.

CO0O0COCOWLWO OO O

Owvomo

weld.



TABLE III

summary of Predicted Crack Growth
For A 12-Month Operating Period

Circumferential Flaw Size Allowable Flaw Size
Weld Start Final Start Final Start Of Cycle End Of Cycle
ISI No. Depth Depth Length Length Depth a/t Depth a/t

a/t(%) a/t(%) (in) (in)

1A 22 5.0 0.30 0.5

2 15 2.0 0.40 0.5
15B 27 3.0 0.43 0.5
26A 15 19.0 0.39 0.5
27 19 4.5 0.42 0.5
61 20 24.0 0.47 0.5
59 21 13.0 0.47 0.5
65A 23 15.0 0.45 0.5

9A 20 5.0 0.44 0.5
17B 20 6.0 0.44 0.5
6 17 3.0 0.44 0.5
16A 20 7.0 0.43 0.5
16B 12 0.8 0.35 0.5
30B 20 24.0 0.47 0.5
49 22 1.5 0.47 0.5
23B 217 6.0 0.47 0.5
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o WELD JOINT 32

- As reporTED To NRC IN OctoBer 1983 anp MarcH 1984, 21
OF 22 OVERLAYS APPLIED AT 1983 REFUELING ON 12 INCH
RISER JOINTS ARE STRUCTURAL OVERLAYS (Type 1).

\

- WeLp JoINT 32 HAD A MINI oVERLAY (T=0,15 INCH).

- AN ADDITIONAL 0.15 INCH OF OVERLAY WELD METAL ADDED AT
1984 REFUELING RESULTING IN A TOTAL THICKNESS oF 0.3 INCH
orR 0.6Twin. (Fieure 3-3)

- ALL RISER OVERLAYS ARE NOW STRUCTUAL.
- WeLp MeTAL; 308L wiTH FerriTE 2 12%.

- OVERLAY DESIGN METHODS WERE DESCRIBED IN OUR LETTERS
DATED 3-13-84 anp 5-15-84,

o WELD JOINT RHR-32-4 (20 1ncH)
- ONE AXIAL INDICATION DETECTED IN THIS JOINT,

- AN OVERLAY IS NECESSARY SINCE TENSILE THRU WALL RESIDUAL
STRESS DISTRIBUTION RESULTS IN SIGNIFICANT THRU WALL GROWTH.

- AXIAL FLAWS EXTEND WIDTH OF HEAT AFFECTED ZonE (apout 0,125
10 0.25 INCH).



g B

- ANALYSIS PERFORMED TO VERIFY STRUCTURAL INTEGRITY OF THIS
JOINT ASSUMING A THRU WALL AXIAL FLAW,

AppL1ED IWB-3640 SOURCE EQUATIONS FOR HOOP STRESS AT
FAILURE.,

CAN TOLERATE A THRU WALL AXIAL FLAW OF LENGTH 5.72 INCH
AND STILL MAINTAIN A SAFETY FACTOR OF 3.0.

- RESULT: APPLY THIN OVERLAY TO RETARD CRACK GROWTH AND
PROVIDE BARRIER AGAINST LEAKAGE. (FIGURE 3-4),
FINAL THICKNESS = 3/16 INCH.
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RESULIS

ALL WELD JOINTS WITH CIRCUMFERENTIAL INDICATIONS ARE
ADEQUATE FOR ANOTHER CYCLE OF OPERATION.

ONE JOINT WITH AN AXIAL INDICATION WAS OVERLAY REPAIRED.

OVERLAYS APPLIED IN 1983 ADEQUATE FOR ONE ADDITIONAL
OPERATING CYCLE,



TEARING INSTABILITY ANALYSIS

SUBMITTED FOR ADDITIONAL INFORMATION,

UNDERTAKEN WHEN LOW TOUGHNESS SUB-ARC WELD METAL CONCERN
AROSE.

ANALYSIS UTILIZES LOWER BOUND TOUGHNESS DATA AT ALL SHOP
WELDS.

ANALYSES ILLUSTRATES LARGE CONSERVATISM IN VERMONT YANKEE
PIPING ARRANGEMENT,

THIS EVALUATION IS NOT INTENDED AS A PRIMARY SAFETY ANALYSES
FOR SYSTEM INTEGRITY BUT SERVES AS BACKUP FOR LIMIT LOAD
ANALYSIS TECHNIQUE.



CRITERIA

DemMonsTRATE VERMONT YANKEE RECIRCULATION PIPING
Meets USNRC CRITERIA FOR ALLEVIATING BREAK POSTULATION.
ALSO DEMONSTRATE ADDITIONAL CONSERVATISM,
By SATISFYING
LEAk-BEFORE-BREAK CRITERIA
‘STRUCTURAL DUCTILITY CRITERIA
Rer. FPDC ReporT 84-345

LEAK-BEFORE-BREAK
0 Leak RATE

USE NORMAL OPERATING CONDITIONS.
DETERMINE CRACK LENGTH (2c) For 1 AnD 10 GPM LeEAKAGE,
LoNGITUDINAL & CIRCUMFERENTIAL CRACK ORIENTATIONS CONSIDERED.

0 CxAck StaBILITY

SHow 2¢ + 27 LENGTH STABLE UNDER ASME LeveL D Loaps.
JApp € J;. (FRACTURE TOUGHNESS; FOR CIRC & LONG. ORIENT.)
Japp < Jp, 1 (PLASTIC ZONE INSTABILITY; LONG. ORIENT. ONLY)

0 CONSERVATISMS

USED ONLY PRESSURE STRESS FOR LEAK RATE CALCULATIONS
JAPP BASED ON LARGEST VALUES OF STRESSES IN PIPING SEGMENT,
(Suct, DiscH, Heap, RisEr)

Rer. FPDC ReporT 84-345



ASSUMPT IONS
SuPPORTS
0 SNuBBERS/HANGERS INEFFECTIVE
0 ExisTiNG PIPE-WHIP RESTRAINTS EFFECTIVE

0 THERMAL + PRESSURE + INERTIAL SEISMIC

0 Use sTRucTURAL pucTiLITY METHOD (SDM) FoR
INERTIAL.

0 INERTIAL LOADS compuTED BY SDM “Bounp” THOSE
DETERMINED BY CONVENTIONAL MODAL ANALYSIS,

CRACK LENGTHS

0 CIRCUMFERENTIAL THRU-WALL
o 60 & 120° LeneTHs
0 MucH LONGER THAN LENGTHS WHICH PRopuck 10 GPM

CRACK STABILITY

0 JAPP > J,.; USE TEARING STABILITY
RESULTS
SHOWED LARGE MARGINS OF SAFETY FOR ALL RECIRCULATION
LOOP PIPING SEGMENTS,
Rer. FPDC Report 84-346
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AUGMENTED INSPECTIONS

FLAW INDICATIONS RESULTED IN SAMPLE EXPANSION.

ONE WELD (17B) WAS FOUND TO HAVE MINOR FLAW INDICATIONS
(OUT OF A SAMPLE OF FIVE IN THE SECOND SAMPLE.)

6L 84-11 REQUIRED 100 PER CENT INSPECTION OF REMAINING
98 INCH WELDS (TOTAL OF 13 ADDITIONAL WELDS)

AN ADDITIONAL 13 28 INCH WELDS WOULD MORE THAN DOUBLE THE
EXPOSURE.

SUFFICIENT INSPECTORS WITH RESERVE EXPOSURE WERE NOT
AVAILABLE.,

VERMONT YANKEE OFFERED TO INSPECT AN ADDITIONAL FIVE
WELDS. '

BASIS FOR WELD INSPECTION WAS TO ENSURE THAT AT LEAST ONE
OF EVERY SUSCEPTIBLE WELD WAS INSPECTED. ALsO, “MIRROR
IMAGES” OF FLAWED WELDS WERE SELECTED.



RESULTS

- One weLdp (6) HAD A 3 INCH LONG CIRCUMFERENTIAL INDICATJON.

- MiRROR IMAGE OF 53 WHICH WAS INSPECTED IN 1984.

- INDICATION IN WELD 6 SMALLER THAN WELD 59.



- INSPECTION RESULTS IN BOTH SAMPLES OF 5 28 INCH WELDS
ARE CONSISTENT WITH PREVIOUS INSPECTION SAMPLE.

- MAXIMUM TOTAL FLAW LENGTH IN ANY WELD IS LESS THAN 27
PER CENT OF CIRCUMFERENCE.

- LIMIT LOAD ANALYSIS WOULD ALLOW A THRU-WALL FLAW.

- Repucep IWB-3640 LIMITS WOULD ALLOW A FLAW DEPTH IN EXCESS
of 40 PER CENT OF WALL.

- MAXIMUM OBSERVED FLAW DEPTH WELL BELOW 40 PER CENT.

- MAXIMUM OBSERVED FLAW DEPTH ACCEPTABLE FOR A FLAW IN EXCESS
ofF 360 DEGREES.



COMPENSATORY MEASURES

INSTALL MOISTURE SENSITIVE TAPE TO MONITOR 8 REMAINING
UNINSPECTED 28 INCH WELDS.

CONTINUE MORE STRINGENT UNIDENTIFIED LEAKAGE LIMIT OF
2 GPH.

TEARING STABILITY ANALYSIS DEMONSTRATED THAT IN EXCESS OF
10 GPM LEAKAGE WOULD BE REQUIRED BEFORE ANY INSTABILITY
WOULD DEVELOP.

IF WE ASSUME THAT THE FLASHING LEAKAGE IS NOT ACCOUNTED FOR -
IN THE UNIDENTIFIED LEAKAGE, SYSTEM LEAKAGE wouLD BE 4 GPM

AT THE ACTION LIMIT.

TH1S PROVIDES A MARGIN IN EXCESS OF 2 1/2 TO THE STABILITY
LIMIT, '

In ACTUALITY, VY CHECKS FOR AN INCREASE IN EQUIPMENT DRAIN
SUMPS WHEN UNIDENTIFIED LEAKAGE 1S DETECTED. THUS, ACTUAL
MARGIN GREATER THAN 2 1/2,



LONG TERM PLANS

STEEL PIPING IN 1985.

\

STEEL WILL BE USED.

REPLACEMENT OF REC IRCULATION AND RHR sYSTEM STAINLESS

SEAMLESS, LOW CARBON, CONTROLLED CHEMISTRY 216 STAIWNLESS

SURVEY OF REACTOR VESSEL CONDUCTED

- ALL FURNACE SENSITIZED SAFE ENDS REPLACED IN 1970.

- REPLACEMENT SAFE ENDS WERE 304 LOW CARBON FORGINGS.

- NOZZLE TO SAFE END WELDS RE-BUTTERED WITH 308L PRIOR

TO SAFE END REPLACEMENT.,

CRD LINE CUT AND CAPPED.

- SYSTEM SURVEY BEING CONDUCTED TO
SUSCEPTIBLE PIPING.

CORE SPRAY MITIGATED UP TO FIRST 1SOLATION VALVE.

ASSESS OTHER POTENTIALLY



SUMMARY AND CONCLUSIONS

THE 1984 INSPECTION RESULTED IN THE CONFIRMATION OF 7 OF 12 PREVIOUSLY
IDENTIFIED, UNREPAIRED FLAWS AND THE DISCOVERY OF 8 NEW CIRCUMFERENTIAL
FLAWS., FINITE FLAW LENGTHS WERE OBTAINED ON ALL WELDS, AND WERE
SUBSTANTIALLY LESS THAN 1983 RESULTS. FLAW DEPTHS, MEASURED WITH IMPROVED
SIZING TECHNIQUES, WERE SLIGHTLY GREATER FOR THE 7 PREVIOUSLY IDENTIFIED
FLAWS AND EQUIVALENT IN DEPTH FOR THE 8 NEW FLAWS. ONE NEW AXIAL FLAW
>10% TWD IN DEPTH WAS OVERLAY REPAIRED., 1IN ADDITION, THE ONE SWEEPwOwtET
O RISER WELD WHICH ORIGINALLY HAD A MINI-OVERLAY HAS BEEN BUILT UP TO
STRUCTURAL THICKNESS.

APPROXIMATELY 90% (69 of 77) OF THE EXAMINATIONS SPECIFIED BY THE SAMPLE
SELECTION AND EXPANSION CRITERIA OF GL 84-11 WERE COMPLETED, AND
APPROXIMATELY 23% (16 of 69) OF THE WELDS EXAMINED WERE FOUND TO BE FLAWED.
IN CONTRAST, THE 1983 INSPECTION INCLUDED APPROXIMATELY 51% (58 of 113) OF
ALL SUSCEPTIBLE REACTOR COOLANT PIPING WELDS, AND NEARLY 59% (34 of 58) OF
THE WELDS EXAMINED CONTAINED INDICATIONS OF CRACKING.

THE MORE PRECISE FLAW LENGTH AND DEPTH MEASUREMENTS ACHIEVED IN 1984
INDICATE THAT THE FLAWS ARE RELATIVELY SHORT AND SHALLOW, CONSERVATIVE
ANALYSIS HAS DETERMINED THAT NONE ARE PREDICTED TO GO THROUGH WALL DURING
ONE OPERATING CYCLE.

17 OF 22 OVERLAYS APPLIED DURING 1983 WERE RE-EXAMINED AND FOUND TO BE
STILL ACCEPTABLE AFTER ONE CYCLE OF OPERATION. :



THE 1984 INSPECTION WAS THOROUGH AND CONSERVATIVE. THE EXAMINATION AND
FLAW SIZING TECHNIQUES, UT EQUIPMENT, AND NDE PERSONNEL PERFORMING DATA
ANALYSIS, DISCRIMINATION AND FLAW SIZING WERE DEMONSTRATED AS QUALIFIED AT
THE EPRI NDE CENTER, AND ANALYTICAL METHODS WERE MORE CONSERVATIVE THAN
THOSE CONTAINED IN CURRENT NRC REQUIREMENTS. INCREASED SAMPLING WAS
PERFORMED FOR ALL PIPE SIZES FOUND TO CONTAIN NEW FLAWS.

LOCAL LEAK DETECTION (MOISTURE SENSITIVE TAPE) IS BEING INSTALLED AT 6
LOCATIONS TO PROVIDE CONTINUOUS LEAKAGE MONITORING FOR THE 8 REMAINING
UNINSPECTED 28" FLD JOINTS.

TIGHTENED REACTOR CUOLANT LEAKAGE LIMITS WILL REMAIN IN PLACE, CONSISTENT
WITH GL 84-11 ATTACHMENT A.

ALL REACTOR RECIRCULATION PIPING AND STAINLESS STEEL RESIDUAL HEAT REMOVAL
PIPING WILL BE REPLACED WITH SEAMLESS 316 NUCLEAR GRADE PIPING DURING THE
1985 REFUELING OUTAGE. CONSIDERATION IS ALSO BEING GIVEN TO REPLACEMENT OF
NON-SUSCEPTIBLE STAINLESS STEEL CORE SPRAY AND VESSEL BOTTOM HEAD DRAIN
PIPING., OTHER SUSCEPTIBLE STAINLESS STEEL PIPING IN REACTOR WATER CLEANUP,
CORE SPRAY, RECIRCULATION BYPASS, AND CONTROL ROD DRIVE RETURN SYSTEMS HAS
ALREADY BEEN REPLACED OR REMOVED.

BASED ON THE ABOVE, WE CONSIDER PLANT OPERATION THROUGH THE 1984/85
OPERATING CYCLE TO BE JUSTIFIED.
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