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C-E Power Systems Tel. 203/FC t 91 :
Cornbustion Engineering. Inc. Telex 99297
1000 Prospect Hill Road
Windsor Connecticut 06095

POWER
H SYSTEMS

June 30, 1981
LD-81-033

#Mr. R. H. Vollmer, Director
Division of Engineering
Office of Nuclear Reactor Regulation /e f g.v

U. S. Nedear Regulatory Commission ' Il6 L ~~Washingtoa, D. C. 20555 JE O 6 g 5 7
Subject: Design Basis Pipe Break Criteria .( D@'on '

Dear Mr. Vollmer: 0. '

Ng
The purpose of this letter is to forward a copy of the slides used by ion.

Engineering (C-E) in a meeting with you and senior members of your staff on
June 5,1981 and to request a follow-up meeting on the same subject. At the
June meeting, C-E presented in overview of our program to redefine the design
basis pipe break for reactor coolant system main loop piping in a C-E designed
NSSS. We believe that the comments we received at that time were valuable and
we appreciate your taking the time to review our efforts to date.

C-E believes that the use of this alternate pipe breck criteria will produce sig-
nificant improvements in plant design, reduce personnel exposure and enhance plant
safety. In particular, this program will justify the use of a new complete set of
conservative subcritical pipe breaks to bt: used in mechanical and structural
analyses. However, before embarking on an extensive development effort for any
applicant, we believe it would be beneficial to meet i ith the members of your
staff who would be directly involved in the review of this effort. This meeting
will help ensure that NRC concerns, if any, regarding the development of a new

| design basis pipe break are properly addressed. It is requested that this meet-

| ing be scheduled at the earliest convenience of your staff.

Please contact me or Mr. J. M. Westhoven of my staff at (203)688-1911, Extension
4114 to establish the time and date of the meeting.

Very truly yours,

COMBUSTION ENGINEERING, INC.

- , -

A. E. cherer
Director
Nuclear Licensing
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I. INTRODUCTION T. E. NATAN

II.' PIPE BREAK CRITERIA D. A. PECK-

A. CURRENT PRACTICE

B. ALT 5RNATIVECRITERIA

III. JUSTIFICATION OF CRITERIA- D. J. AYRES

A. FLAW FATIGUE GROWTH

B. CRACK OPEtlING AND LEAKAGE

C. CRACK STABILITY DURING SSE
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IV. SUMMATI0tl T. E. NATAN

. FUTURE ACTION
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I.~-PURPOSE

ESTABLISH a COMPLETE SET OF

SUBCRITICAL DESIGN BASIS PIPE BREAKS

II. SCOPE

1. RCS MAlfl LOOP PIPES ONLY

-2. MECHANISTIC EFFECTS ONLY

t

III. HISTORICAL DEVELOPMENT

1. CONTA!Nf1ENT DESIGfi BASIS
~

2. ECCS DESIGN BASIS

- - 3. MECHANISTIC EFFECTS
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.. CURRENT PIPE BREAK PHILOSOPHY

' l 'A PLANT DESIGNED FOR A LIMITED NUMBER-0F C0i?,ERVATIVE

PIPE BREAKS CAN WITHSTAND MORE REALISTIC PIPE BREAKS

ATOTHERL6CATIONSFORWHICH'THEPLANTISNOTSPtCIFICALLY
DESIGNED.

2. -STRESS AND/OR USAGE FACTOR IN THE PIPE SYSTEM CAN BE

USED TO DETERMINE THE LIMITED NUMBER OF PIPE BREAK'

LOCATIONS FOR WHICH THE PLANT SHOULD BE DESIGNED.

3. SYSTEM CHARACTERISTICS, SUCH AS PIPE STRENGTH AND STIFFl!ESS,

AND PLANT FEATURES, SUCH AS PIPE HHIP RESTRAINTS, MAY

BE USED TO MITIGATE THE C0tlSEOUENCES OF POSTULinTED PIPE
-

BREAKS.
.
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PIPE BREAX CRITERIA

'

BASIS

PIPES ARE l' ORE LIKEL't 10 EXPERIENCE A FAILURE AT LOCATIO!iS

OF RELATIVELY HIGHER STRESS OR RESTRAINT

.

'

CURRENT PRACTICE

DESIGil FOR A LIMITED NU:3ER OF CD:iSERVATIVELY LARGE BREldS
TO PROVIDE A LEVEL CF PLN!T STRENGTH CAPf3LE OF HITHSTA!;DI!'G

A SIGNIFICANT NU:3ER OF ADDITIO.:iAL EREAKS
|

.

ALTE!i::'ATIVE PRACTICE

DESIG" FOR A SI9NIFIC:'"TLY L/2GE NTER CF RE * ~ Lf CO:E!?!AilVE
s PIPE BREAKS TO PROVIDE A HIGli LEVEL OF FLA!!T Si!'Z:5iH

o -- _ _ _ _ _ . - _ . . , . . _ , _ . _ _ , . . _ _
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Table 2-1

Pipe Break Summarv for Current criteria .

(Reference CENPD-168A),

Pipe Location Break Type Description Flow Area j
(Sq. in.)

(2) R.V. terminal end circumferential break 100

hot leg (2) 5.G. termW1' end circusferential break 600

discharge 'erminal end circumferential break 350
"

,

leg . . . , terminal end circumferential break 480

(4) Pe=p terminal end circumferential break 430

suction (4) pu p elbow slot 190 frca cibow crotch 532

[ 1eg (4) 5.G. citev s?ot +20' from elbow crotch 532
I

M S.G. terminal end circumferential break 592
~

Total 23

)

'
!!cte: Ficy areas listed are total area available for flow frca both sides

of a given break location.

i

! thnbers in parentheses indicate total nutr.ber of locations in the

cceplete piping systes.
.
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*

PUMP VIBRATION LIMITS
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LO'I ilATER TEMPERATURE STRATIFICATION

f

k.

e

4

,

1

- p v -, n~+s.- -. p. , ra v ee n rp m'--m n,-.-e- - ,- -e .w.---..-,e ,v.-....,-.,,. se.ne,,,-....-m.v.c - , -w -e v -- .- - , ---- .---m.--,,-e.w~,, -



v .

m*

-

s,
,

,,

)~
~
%-

,
I STEAM i

GENERATOR )'

k .s
9' d.-Y __ ..

| | PUMP .

i i C G
C

F I '

D
,;

4G
Ub #

.-
.

0-

3 Gp,

5~-

PUMP fop
hp \-'

'G % N -- @, _'

g
'

1' g

|
,\'.M_.____.:' /

[) :

|
p__..

.s

I H REACTOR ;:

A-H = CEPND-168A CRITERIA ---_ /,'

I-0 = ADDITIONAL LOCATIONS

|
--

,,,

i : 4 ~~ POV/ cH Shi.~.9 Y OF P1:1 b n o d i.u G A i1 U a 9_1'

L:Ei1 SYSTEMS FGd ALTERNATE CRITERIA
co.w,onuo.nwc v

.

_
_-

, - , ..
T



'
,

361/js '

. . .

Table 9-1
.

Pipe Break Summarv for Alternate criteria

Pipe location Break Tyne Description Flow Area
'

(Sq. in.)
hot leg (2) R.V. terminal end circumferent 41 G ot 138.5

(1) Intercediate branch line guiilotine 80.5-

(2) Intermediate branch line guillotine 129.
(2) Eibow slot +90* from elbow crotch 138.5
(2) 5.G. terminal end circumferential slot 138.5

,

discharge (4) R.V. terminai end circumferential slot 70.71

leg (4) Elbow slot 190* free elbow crotch 70.7
(4) Intermediate branch line guillotinc 98.5
(1) Inter:ediate branch line guillotine 2.25
(2) Intermediate branch line guillotine 5.5
(4) Pu=p terminal end circumferential slot 70.7

suction (4) Purp terminal end circumferential slot 70.7
leg (4) Pump elbcw s1ct +SO frem elbow crotch 70.7

(4) Intercediate branch line guillotine 2.25
(4) Elbow slet 190* fre elbow crotch 70.7
(4) S.G. elbcw slot 153 frc:a elbes crotch 70.7
M 5.G. terminal end circumferential slot 70.7

Total 52
-

.

: s
_

Note: Only one of each tyhe of main Icep pipe is shewn. Pesults apply at.

ell 'ypical 1ccations thrcuchout the piping system.
'

l!=.bers in parentheses indicate total nu=ber of locations in the
._
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EFFECTS ON PLANT OF NEW PIPE BREAKS
-

.
.

ELIMINATION OF RCS PIPE WHIP RESTRAINTS :

ELIMINATION OF COMPO!:ENT STOPS

REDUCTION OF BOLT STRENGTHS AND PRELOADS

REDUCTION OF FOUNDATION LOADS

PIDUCTION OF ASYrftETRIC LOADS EFFECTS

H0 GWiGE IN SUPPORTS STIFRiESS FOR SEISMIC

IliCREASED !: USER OF SP. ALLER JETS

PIDUCED ISI TI'i

INCRFJ6ED E?.A:;CH LI:E ROUTIiG ACCESS

__ __
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MAJOR G0ALS

.

-I. INITIAL FLAWS WOULD TEND TO PROP 0 GATE THROUGH
' ' '

THE WALL (RATHER THAN EXTEND)

.DUE TO LOADING CONDITIONS IN MAIN LOOP.
,

.

~

II. THROUGH WALL CPACKS WOULD OPEN SUFFICIENTLY TO ALLOW
- DETECTION BY N0?fAL LEAKAGE MONITORING UNDER fiORIML

LOADING CONDITIONS. ,

~_
,

III. DETECTABLE LEllGTH CRACKS WOULD RE!1AIN STAELE U:! DER

SSE LOADING. .
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CRACK GROWTH
'

-

'

INITIAL CONSIDERATIONS
'

.

~

,

I. TPANSIENTS WELL UNDERSTOOD .

.

~

17. SECTION III FABRICATION NID IllSPECTION .

_

Ill. ASSUPED FLAW SIZE 1" BY 10" . _ _ . _

IV. CPACK GRO'dTH UJf:
._
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INITIAL LEAKAGE
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CRACK OPENING AREA vs. CRACK LENGTH FOR 30" DISCHARGE LEG TERMINAL END
. AT REACTOR VESSEL INLET N0ZZLE WITH NORMAL OPERATING SYSTEM LOADS<
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LEAKAGE RATE is. CRACK LENGTH FOR 30" AND U" PIPr m.1
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