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The Light
E ilouston Lighting & Power 110. Box 1700 lloust m. Texas 77001 (713)228-9211

October 24, 1985
ST-HL-AE-1436
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2

Docket Nos. STN 50-498, STN 50-499
Responses to DSER/FSAR Items
Renardinn Pipe Break Analysis

Dear Mr. Knighton:

The discussion below provides STP's response to Draft Safety
Evaluation Report (DSER) or Final cafety Analysis Report (FSAR) items.

.

The item number discussed below corresponds to those assigned on STP's
internal ifst of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8,1985 by our Mr. M. E.
Powell.

Concerning DSER Item Number 3.6-1, "More Information and Clarification
are required in the criteria used for selecting postulated break locations
and break types in ASME Class 1, 2 and 3 Piping - Associated with Q210.20
(3.6.2)", Amendment 50 to the STP FSAR (ST-HL-AE-1318 C/19/85) and Meeting
Notes for the NRC MEB Audit Question Review portion (ST-HL-AE-1296,
7/1/85) provided the needed information. As stated in ST-HL-AE-1296, no
open item regarding pipe break analysis remained, and only one confirmatory
item remained. As follow up to that item, specific initial stress
summaries, break types and locations were provided via letter
ST-HL-AE-1389, dated 10/14/85 and will be incorporated in a future FSAR
amendment.

Further clarification concerning break exclusion zone criteria, which
is pertinent to DSER item 3.6-1, are contained in the attached markups of
FSAR pages which will be incorporated in a future FSAR amendment. The
Additional revisions enclosed reflect the elimination of arbitrary
intermediate breaks (AIB's) including the feedwater system AIB's.
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If you should have any questions concerning this matter, please
contact Mr. Powell at (713) 993-1328.

Very truly yours,

M. R. Vi senburg
Manager,1, Nuclear L censi g

CAA/bl

Attachments: FSAR mark-ups for Sections 6.6.8, 3.6, Q210.19N, Q210.33N and
Q210.34N
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cc:

Hugh L. Thompson, Jr., Director Brian E. Berwick, Esquire
Division of Licensing Assistant Attorney General for
Office of Nuclear Reactor Regulation the State of Texas
U.S. Nuclear Regulatory Commission P.O. Box 12548, Capitol Station
Washington, DC 20555 Austin, TX 78711

Robert D. Martin Lanny A. Sinkin
Regional Administrator, Region IV 3022 Porter Street, N.W. #304
Nuclear Regulatory Commission Washington, DC 20008
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011 Oreste R. Pirfo, Esquire

Hearing Attorney
N. Prasad Kadambi, Project Manager Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue Washington, DC 20555
Bethesda, MD 20814

Charles Bechhoefer, Esquire
Claude E. Johnson Chairman, Atomic Safety &
Senior Resident Inspector /STP Licensing Board
c/o U.S. Nuclear Regulatory U.S. Nuclear Regulatory Commission
Commission Washington, DC 20555

P.O. Box 910
Bay City, TX 77414 Dr. James C. Lamb, III

313 Woodhaven Road
M.D. Schwarz, Jr., Esquire Chapel Hill, NC 27514
Baker & Botts
One Shell Plaza Judge Frederick J. Shon
Houston, TX 77002 Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
J.R. Newman, Esquire Washington, DC 20555
Newman & Holtzinger, P.C.
1615 L Street, N.W. Mr. Ray Coldstein, Esquire
Washington, DC 20036 1001 Vaughn Building

807 Brazos
Director, Office of Inspection Austin, TX 78701

and Enforcement
U.S. Nuclear Regulatory Commission Citizens for Equitable Utilities, Inc.
Washington, DC 20555 c/o Ms. Peggy Buchorn

Route 1, Box 1684
E.R. Brooks /R.L. Range Brazoria, TX 77422
Central Power & Light Company
P.O. Box 2121 Docketing & Service Section
Corpus Christi, TX 78403 Office of the Secretary

U.S. Nuclear Regulatory Commission
H.L. Peterson/G. Pokorny Washington, DC 20555
City of Austin (3 Copies)
P.O. Box 1088
Austin, TX 78767 Advisory Committee on Reactor Safeguards

U.S. Nuclear Regulatory Commission
J.B. Poston/A. vonRosenberg 1717 H Street
City Public Service Board Washington, DC 20555
P.O. Box 1771
San Antonio, TX 78296

Revised 9/25/85
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Attachment 1

This Attachment includes:

Break Exclusion Clarifications:

o pg. 6.6-3
o pg. 3.6-11
o pg. 3-6-12 (Insert #1b and #5)
o pg. 3-6-21 (Insert #3)
o pg. Q&R 3.6-21N (Q210.33N)
o pg. Q&R 3.6-24N (Q210.34N)

AIB Deletions:

o pg. 3.6-9
o pg. 3.6-10
o Tbl. 3-6.2-1 sh. lA thru 1D, 2A thru 2D
o Fig. 3.6.1-1 sh. lA thru 1D, 2A thru 2D
o pg. Q&R 3.6-7N (Q210.19N)

Editorial: Delete Figures 3.6-4 thru 3.6-13.

L1/DSER/ar
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6.6.6 Evaluation of Examination Results

Articles IWC-3000 and IWD-3000 of the 1977 edition of Section XI with
addenda through the summer of 1979, concerning evaluation of examination 24results for Class 2 and 3 components, have not been prepared. These
articles will be replaced in this section with Article IWB-3000 as required.

The evaluation of examination results for Class 2 and 3 components will be
performed in accordance with Articles IWA-3000 and IWB-3000 of Section XI. j

Repairs of unacceptable indications will be in accordance with the 31
requirements of Articles IWC-4000 and IWD-4000. Replacements of components
containing unacceptable indications will be in accordance with IWC-7000 and
IWD-7000.

6.6.7 System Pressure Tests 24

Class 2 systems subject to hydrostatic tests will be tested in accordance
with Articles IWA-5000 and IWC-5000 of Section XI. Class 3 systems subject to (31

hydrostatic tests will be tested in accordance with the requirements of
Articles IWA-5000 and IWD-5000 of Section XI. |31

6.6.8 Augmented Inservice Inspection
h ona w MHigh-energy piping (as defined by gtandard Review Plans 3.6.1 R:cicier 3)-

will be included under an augmented ISI program when appropriate.

13 1All eweh welds located in appropriate high-energy piping for which no
breaks are postulated will be examined using volumetric examination _ p',p|dsngtechniques. This examination will apply to allfcircumferential butt wel

hk and longitudinal butt welds.4a- 131in r^ *r:1 pip: cir:: :::::d'S
nominal pipe sizes 4 inches and larger. Under this augmented scope,
in:1J iu. th: t ua Lu molu " -1 4 i n n ;.i n : 1 p i sic : ::::: din;; Im ..

100 percent volumetric examination will, _ _ . . - . -. . ,__, .. ._3..-

b ein OL be performed 0once in each 10-year interval.Lc.sp+ tons to t% bo gg
M "" Volurndcic. Wdd e,xoWnati o n (e.g., du o Vo QA c.gs5 (, g, khn h

Lv i 4 be. duc.ribd b % rs2 pregom ,

.

.

6.6-3 Amendment 31
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(10) and either Equations (12) or (13) or subarticle

40NB-3653 of ASME Code Section III, under loadings
associated with the OBE and normal and upset plant
conditions, exceeds 2.4 S ,, or,

b) The cumulative usage factor exceeds 0.1
. |45

3) As a result of piping reanalysis, the highest stress locations'

may be shifted. However, once a high-energy piping system has 40
been analyzed and break locations have been identified and
evaluated, the original break locations are not changed unless |45
one of the following conditions exist:

.

a) Maximum stress ranges or cumulative usage factors exceed;

the threshold levels specified in 2) a) and 2) b) above;

b). A change is required in pipe parameters such as major dif-
fcrences in pipe size, wall thickness, and routing.*

k 4) In the absence of an ASME Code Class 1 stress analysis, breaks
40,

,
are postulated at all fittings, valves, or welded attachments.

!

2. ASME Code Section III Class 2 and 3 piping, breaks are postulated to oc-
cur at the following locations in each run or branch run:

,

n. The terminal ends.
.

; b.

.]f
,

At all intermediate locations between terminal ends where the pri- -
,

,

mary plus secondary stresses under normal and upset conditions and
an OBE event, as calculated on an elastic basis by the sum of
Equations (9) and (10) (subarticle NC-3652 of the ASME Code, Section

,,

III), exceed 0.8 (1.2SH+S)
eedwaterdyste ly; there shall be a m |45

'

.

rmediate separated break locations selected for each ASME |40
Sect' ~III Code Class 2 Main Feedwater piping run. Where at least 145
two inte late break locations cannot be determined based upon the
above stress iteria (see 2.b. above) additional break locations
based on highest ' lative stress as calculated from Equations (9)
and (10) shall be se ted as necessary to satisfy the requirement
for a minimum of two inte diate break locations for each piping'

run. When stresses are less the 2.b limits above limit and the
stresses differ by less than 10 p cent, the two selected interme. 40

diate break locations shall be separ d by a change of direction of i,

the pipe run.
*

; However, if the piping run has only one change r no change in di-
rection, only one intermediate break location ne be postulated.

Where a network involving several branches is modele'd a common
piping system for stress analysis purposes, only two int e te

break points are required based on the highest stress with ,the,

common piping system.

L
,

3.6-9 Amendment 43-
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g,at As a result of piping reanalysis, the highest stress locations may
be shifted. However, once a high-energy piping system has been ana-
lyzed and break locations have been identified and evaluated, the
original intermediate break locations (e '--t:d bssed c.; th: =:th:d 4E
mim., ...,4r4.a 4- - t-- * are not * changed unless one of
the following conditions exist:

1) Maximum stresses exceed the threshold level specified in 2.b
above.

40
2) A change is required'in pipe parameters such as major dif-

ferences in pipe size, wall thickness, and routing.

-3. System Where a Combination of ASME Code Section III Class 1 and Class 2
High-energy Piping Exists

In cases where both ASME Code Class 1 and Class 2 piping exist between
terminal ends, the following apply:

a. If the stress levels and the cumulative usage factor in the ASME
Code Class 1 portion and the stress levels in the Class 2 portion
exceed the limits specified in 1. and 2. above, then the breaks are
postulated at each of these locations. 5

b. . As a result of piping reanalysis, the highest stress locations may h0
be shifted. However, the original break locations may be used
unless one of the appropriate conditions of 1.b.2) above for the

45 iClass 1 portion or 2.c for the Class 2 portion exist. '

4. Non-nuclear High-energy Piping

a. Breaks are postulated to occur in non-nuclear piping in the same f0Q9manner as specified for ASME Code Section III Class 2 and 3 piping 37 '
if the non-nuclear piping is analyzed and supported to withstand
Operating Basis Earthquake (OBE).and Safe Shutdown Earthquake (SSE)
loadings.

b. In the absence of a dynamic seis:nic analysis, breaks in non-nuclear
piping are postulated at the following locations in each run or
branch run:

1) Terminal ends

2) Each intermediate fitting (e.g., short- and long-radius elbows,
tees and reducers, welded attachments, and valves).

5. Containment Penetration Piping

a. Main Steam and Feedwater Piping

1) The main steam and feedwater system containment penetration 40Q
piping including branch connections which are short in length gg0.
and have no significant restraint to thermal expansion and the

3.6-10 Arendment 45
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preheat feedwater bypast piping branch meet t. AGE LL OF M. 7 O. -P '

,'-_

sion" requirements of b. below. In addition, mechanistic
breaks are postulated in other branches off the main steam and
feedwater lines in accordance with 1., 2., 3., and 4. above.

40Q2) The isolation valve cubicle housing the break-exclusion por- 110,
tion of main steam and feedwater piping and any safety-related og
components are designed for nonmechanistic break occurring
anywhere withjn the break-qxclusion zone pipingg .%;,^f - F

-ge:--< A' _ s -|.;,.:. N cfa ri,.r. .-

3) Then,onmechanistic5reakisequivalenttoonefullcTo'ss"Sec7 ~ "hy
tional area of undefined type.

4) The penetration structure is capable of withstanding the pres-
sure, temperature, and humidity and flooding transients from
the nonmechanistic break.

b. Other Containment Penetration Piping.

Containment penetration piping between the penetration flued head
40and containment isolation valves, up to and including the restraints

that define the terminal ends for the run as stated in 6) below, may
be excluded from postulated breaks (i.e., may be treated as a

) .erc4Pt in pip ng ad kidis A at

a ssocdte A wi+k th benA 3ad + onion a i
'

'

N4ttakts .
-

.

3.6-11 Amendment 45
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break-exclusion zone) when all of the following design requirements
are met: 1 /

1) ASME Code Section III Class 2 Piping: if the following condi-
tions are not met, then requirements listed in Section
3.6.2.1.1.2 above apply.

,. .

. . --- - -- . . . . . . .

a) * The maximum stress ranges as calculated by the sum of,

Equations (9) and (10) in ASME Section III, subarticle
NC-3652, considering operational plant conditions (i.e.,
sustained loads, occasional loads, and thermal expansion-
and an OBE event) do not exceed 0.8 (1.2 Sh*I)*A

b) The maximum stress, as calculated by Equation (9) in sub-3

article NC-3652 under the loadings resulting from a pos-

hvd*f ~ portions of piping, does not exceed 1.8S g |

tulated piping failure of fluid system piping beyond these

Mb-
2) Welded attachments, for pipe supports or other purposes, to

these portions of piping are avoided except where detailed
stress analyses or tests are performed to demonstrate that the

maximum stresses do not exceed the limits defined in 1) above.

3) The number of circumferential and longitudinal piping welds and
branch connections are minimized.

40
4) The length of these portions of piping is reduced to the mini- i

mum length practical.

5) Pipe anchors or restraints (e.g., connections to containment
penetrations and pipe whip restraints) are not welded directly
to the outer surface of the piping (e.g., flued integrally
forged pipe fittings may be used) except where all such welds
are 100. percent volumetrically examinable.as part of the
Inservice Inspection Program (Section 6.6) and a detailed

4 stress analysis is performed to demonstrate that the maximum

5 stresses do not exceed the limits defined in 1) above.f
6) When a break-exclusion zone is established, the terminal end

for piping in the zone is consequently extended away from the
containment anchor. The terminal end is located adjacent to
the restraints that limit the bending and torsion moments ex-
erted on the isolation valve as a consequence of pipe break.
These piping restraints are: -

a) Located reasonably close to the isolation valves and lo-
cated to optimize overall piping design.

b) Located, as necessary, to prevent formation of a plastic
hinge, following a piping failure, anywhere within the
established break exclusion zone.

c) Capable of withstanding the loadings resulting from a pos-
tulated pipe rupture beyond this portion of the piping

3.6-12 Amendment 40
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except that,following a' piping failure in the Containment penertation areas, the
pipe between the isolation valves and the first restraint is permitted higher
stresses provided that a plastic hinge is not formed and operability of the
valves gliich such stress is assured in accordance with the requirements of FSAR
Section 379.3. >

.

CJ *

Insert 5

Exceptions to the 100 percent volumetric weld examinations (e.g., due to access
limitations) are documented in the ISI program.
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Tha rectrcint otructura is typically a structural steel fr.[ b . W W i
energy-absorbing element is usually either stainless steel U-bars or
energy-absorbing material as described below:

1. Stainless Steel U-Bar

This type consists of one or more U-shaped, upset-threaded rods of stain-
less steel looped around the pipe but not in contact with the pipe to al-
low unimpeded pipe motion during seismic and thermal movement of the
pipe. At rupture, the pipe moves against the U-bars, which absorb the
kinetic energy of the pipe motion by yielding plastically. A typical ex-
ample of a U-bar restraint is shown in Tigure 3.6.2-3.

2. Energy Absorbing Material
40

This type of restraint consists of a crushable, stainless steel, inter-
nally honeycomb-shaped element designed to yield plastica 11y under impact
of the whipping pipe. A design hot position gap is provided between the
pipe and the energy-absorbing material to allow unimpeded pipe motion
during seismic and thermal pipe movements. A typical example of an
energy-absorbing material restraint is shown in Figure 3.6.2-4.

3. 5-Way Restraint

A five-way restraint is utilized to protect the main steam isolation
L valves (MSIVs) and main feedwater isolation valves in the_ event _of a pos ,

tulated pipe rupture outside the Containmantainis restrai is desi ned) ~
,

rnat stulated pi breaks beyond five way restr not
resul in stresses , eater chan LJ 4ei fralisiiItte' to the piping |45

'

~
%

be e hr-fWe ~ y restraint an he ran*=4nment na erar4aa
40

3.6.2.3.3.2 Restraints for RCL - Pipe restraint types and locations are 145
discussed in Section 5.4.14. Loading combinations and stress limits are dis-
cussed in Section 3.9.1.

3.6.2.3.4 Analytical Methods:

3.6.2.3.4.1 Pipe Whip Restraints Other than RCL Restraints -

40Q.

1. Location of Restraints 110
11

a. For purposes of determining pipe hinge length and thus locating the
pipe whip restraints, the plastic moment of the pipe is determined
in the following manner:

1.1 z SM =

P PY
where:

2Plastic section nodulus of pipe D gz =

D Mean piping dinu ter=

' '
Wal* th a.:.;e s .-t -

,,ne n.ime n t 4s. -.
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Insert 3 to SAR CR 726
:

This restraint is designed so that postulated pipe breaks beyond the
five-way restraint will not result in stresses greater than 1.8 Sh being
transmitted to the piping between the isolation valve and the containment
penetration or formation of a plastic hinge between the isolation valve and,
the restraint.

4. Containment Main Steam Line Restraints

The main steam line restraints inside containment are designed using
nonlinear, inelastic methods with allowable ductilities given in FSAR Table
3.5-13. The anchorages to the internal structure are designed to the
restraint backup structure using standard elastic design methods to ensure
sufficient anchorage.

,

l

t

, -

i

,

I

.

6

6069N:0251N
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PAGE 9 OF ATTABLE 3.6.2-1

HICH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESULTS

System: Main Steam System Problem No.: MS-01 40
(Inside Containment) Revision: .5 |

FSAR Figure: Figure 3.6.1-1 (Sheet IA)

TOTAL TYPE OF
NODE STRESS (psi) RATIO ( LOCATION POSTULATEDBREAKb

354
1 JO887138149 0.M P SG Nozzle TE/C

.Sh .2475 7 0.J0fr- Containment TE/C
(s o IL{$$C/ g 9([ Penetration [A-N
C c 2- Ib M O' % "h'# 0

45
(1) Ratio = Total stress /37,800 psi

(2) TE = Terminal End

C = Circumferential

L = Longitudinal

Qa Q qqM fc A '. d o $N 'L 04L-

3.6-35 Amendment 45
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TABLE 3.6.2-1 (Continued) PAGE 10 0F 317

HIGH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESULTS

System: Main Steam System Problea No.: MS-02-
(Inside Containment) Revision: -5= |

40
FSAR Figure: Figure 3.6.1-1 (Sheet 15)

TOTAL TYPE OFIUNODE STRESS (psi) RATI0 LOCATION POSTULATEDBREAKk

1 0 2- SG Nozzle TE/C

# 26757 ]q H q OM Containment TE/C
00 3'l'l Penetration (4-3)

Q o ?_. Ilsl f0 0 4 7, Y ELI,W C3)
45

(1) Ratio = Total stress /37.800 psi
j

(2) TE = Terminal End

C = Circumferential

L = Longitudinal

febb kY=-.

g g ac wM- SH G*) ' fo &t*>
\

'

.

3 6-36 Amendment 45
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TABLE 3.6.2-1 (Continued)

HIGH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESULTS

40
System: Main Steam System Problem No.: MS-03

.D(. {(Inside Containment) Revision:

FSAR Figure: Figure 3.6.1-1 (Sheet IC).

TOTAL TYPE OF
NODE STRESS (psi) RATIO LOCATION POSTULATED BREAK

.1 C- 0 SC Nozzle TE/C

#.33 - 19548~ 0.JIT Containment TE/C

k% 13}79 3(p Penetration (.M-4h

h] [7CDh O * 4fl 6Llod (3

(1) Ratio = Total stress /37,800 psi 45

(2) TE = Terminal End

C - Circumferential

L = Longitudinal [

c) r p udou s*w 9
,+ -'

3.6-37 Amendment 45
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PAGE 11 OF 311TABLE 3.6.2-1 (Continued)

! HICH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESULTS

System: Main Steam System Problem No.: MS-04 40,

(Inside Containment) Revision: -# (
FSAR Figure: Figure 3.6.1-1 (Sheet 1D)'

TOTAL TYPE OF
NODE STRESS (psi) RATIO (I LOCATION POSTULATEDBREAKb

1P W 0. d(m SG Nozzle TE/C
iD51 4Oi

' W M>Mf* OM TE/C
Containment (M-hM\ /} 04 6, e )(lf*

Penetration
,

g I717-Q Oa49b 6l.bo) D)
| (1) Ratio = Total stress /37,800 psi 45

(2) TE = Terminal End

4 C = Circumferential

L = Longitudinal

c y g a h M e~ W, *

|

|
'

,

Amendment 453.6-38

I
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TABLE 3.6.2-1 (Continued)

HICH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESL1TS

System: Main Feedwater System Problem No.: FW 1
(Inside Containment) Revision: .7-

FSAR Figure: Figure 3.6.1-1 (Sheet 2A)
|

TYPE OFTOTAL
POSTULATEDBREAKbNODE STRESS (psi) RATIO LOCATION

O.11 4
45 .35601'.3o2 5 5 L.09e- S/c Nozzle TE/C

#(O M4774 g W O, fir / Elbow I ' /'_:

am-- m ... . .h b /t /t Q
41 / c,g;* 4 L /,

'

-2

e 1s
/ 40

[ -2 - 079 E w I

f
,

[2 d6075\[ [0.804V l_Saneks-31 _M/

M 2 4 783' Containment TE/C

llo ("]DIY o. Stf Penetration (M-It)
,

Total stress Total stress

32,400 psi(1) Ratio = Total stress / stress limit = .8 (1.2 SpS ) =
A

(2) TE = Terminal End C = Circumferential

IM = Intermediate L = Longitudinal

m :m a a .. s. :: . 3, av . . .a ,~ . ; _ : n a

o) Hig g (4(e.kmSum 74. k+ * vio Dual
ostt Iddd

'

P

.

|-||~ $b~ % irJ &b

3.6-39 Amendment 40
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TABLE 3.6.2-1 (Continued)

HIGH-ENERGY PIPE BREAK INITIAL , STRESS SUMMARY RESULTS

System: Main Feedwater System Problem No.: , FW-p2
(Inside Containment) Revision: At-{

FSAR Figure: Figure 3.6.1-1 (Sheet 2B)

TOTAL TYPE OF
NODE STRESS (psi) RATIO (1} LOCATION POSTULATEDBREAKb

M i S/G Nozzle TE/C

GV4 O. V"L% Cd
jef .LG99- Elbow 4M/C/C

'V 18044 {0.893 Same as 2 IM/c/L
_

_

31 23973 0.739 Elbow - IM/C

'"32 260 Q _ _ 0 4Q4_ Same as 31 IM/C

# D389' O.78Y Containment TE/C 40M, y$(p Penetration (m *h11 0

! 5~/D Total stress Total stress

(1) Ratio = Total stress / stress limit = .8 (1.2 S *8 ) 32,400 psi=
h A

,

(2) TE = Terminal End C = Circumferential

| IM = Intermediate L = Longitudinal

5ob [OSd *(N } V QM STfW h8

-

|

i

|

!

|
|

1

3.6-40 Amendment 40
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! PAGE 15 OF NY

! TABLE 3.6.2-1 (Continued)

HICH-ENERGY PIPE BREAK INITIAL STRESS SUMMARY RESULTS

!

System: Main Feedwater System Problem No.: FW-03
(Inside Containment) Revision: .0t. /

FSAR Figure: Figure 3.6.1-1 (Sheet 2C)

TOTAL TYPE OF
NODE STRESS (psi) RATIO LOCATION _POSTULATEDBREAKk}

25 0. 7M' S/G Nozzle TE/C[ J'
J.54M 4 0.7h3 Elbow W G-
't.'b'15

10 J''
* " ' 15 v.eev 5.-. . 5 mMO.

Q 15676 0.576 Elbow Iri/C ,
_

i

k3 40
$1 27182 0.839 Same as 80 IM/t' ^

;

,

9tf 25754' M Containment TE/C
||D |77"lY c.555 Penetrationh-

s, Total stress Total stress

(1), Ratio = Total stress / stress limit = .8 (1.2 SgS ) 32.400 psi=
A

(2) TE.= Terminal End C = Circumferential

IM = Intermediate L = Longitudinal

(4) hetk# hMW h8 AO,h [65NA Np

;
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TABLE 3.6.2-1 (Continued)

HICH-ENERGY PIPE BREAK INITIAL STRESS SUMMAP.Y RESULTS

System: Main Feedwater System Problem No.: FW- 4
(Inside Containment) Revision: -4P- |

TSAR Figure Figure 3.6.3-1 (Sheet 2D)

TOTAL TYPE OF
NODE STRESS (psi) RATIO (l) LOCATION POSTULATEDBREAKb}

S -F 0. @c S/G Nozzle TE/C
7 F46

/O y O.7 [43, Elbow #0))H l%- L

J Z; v. 60 - 2. . _ _ _
m / '' -

_

00 10676 0. 5 7 ', 11'.,v. -4M/C.

M 41181
_

^ *2? c - = *Oc

# J0757 0.d
Containment (M-

- TE/C
/| O I V2.( *( Ot Penetration

Total stress Total stress
)

(1) Ratio = Total stress / stress limit = .8 (1.2 S * A) 32,400 psi=
h

(2) TE = Terminal End C = Circumferential

IM = Intermediate L = Longitudinal.

C) Cg idL M Og do b [M

|

|
|
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STP FSAR ATTACHMENT I
ST.HL-AE 1%.

PAGE 35 OF 3 9Question 210.19N

Provide assurance that the guidance stated in BTP MEB 3-1, Section B.1.C. (1)
(d) (iii) concerning changes of new highest stress locations as a result of
piping reanalysis has been used in STP high energy line break location postu-
lation.

Response

BTP MEB 3-1, Section B.l.C(1)(d)(iii) is complied with to the extent that new
high stress locations exceeding the break location criteria described below
are considered as break locations regardless of the degree of remoteness from
previous high stress points.

Section 3.6.2.1.1 specifies the criteria for postulating pipe break locations.
It states that breaks are postulated at terminal ends and at intermediate
locations based on stresses and cumulative usage factors. Arbitrary inter-
mediate breaks are not postulated in high energy piping in accordance with the
letters to the NRC ST-HL-AE-1115 dated August 20, 1984, and ST-HL-AE-1202
dated March 8, 1985. Section 3.6.2.1.1.2, Tables 3.6.1-2, 3.6.1-3, and
3.6.2-1 have been revised to reflect elimination of arbitrary intermediate
breaks in HE piping. '

y
r## ' 6 -- *

-The exception to e above criteria s the feedwater syst , as stated in - -'j
Section 3.6.2. .2(c), where a m imum of-tfo~intermed ate break locat [

.') are postulat based on the str.e s as lysis results. 1

(In respo e to NRC letter ST E-HL-90534,-January 9, 1985 we have p vided
additi al depign informat n vis ST-HL-AE-1202 March 8, 1985, co erning the'

Hence', pend g NRC ffeed ter-systsa pt6'visi s to minimize water mmer.

i fa afle-leview, the f edwater arbitrary ermediate bre=J w eions may be j
iminated prior to f al stress analys ?.1:: = h 1 M s the stress '

_

analysis is finalized, it is anticipated that changes in intermediate break
locations, if any, would be due.to the criterion contained in BTP MEP 3-1,
Section B.l.C(l)(d) (i) and (ii) and thus enveloping criterion B.l.C(l)(d)
(iii).

.

.

Vol. 2 Q&R 3.6-7N Amendnent 50
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STP FSAR ATTACHMENT j
~

ST4iL AE- 1934
PAGE 36 0F 37Question 210.33N

The criteria in the FSAR for designating the break exclusion zones on piping
in the containment penetration areas require further justification. Identify

all branch lines that are considered as part of the break exclusion zone.
Provide drawings and/or other information quantifying the lengths of pipe for

3.6.2.1.1.5all systems including branch lines defined by criteria of Section
,of the FSAR.

-

..

1_) ~*

Response

The only lines that are designated as " break exclusion zones" are the main
steam and feedwater main runs in the isolation valve cubicle (IVC) as shown on
Figures Q210.33-1 and 2. The break exclusion area extends from the contain-
ment penetrations through the five-way restraints at the IVC north walls. The
only brancheWE' 21xd_a o m ;F r ref^*y ra' ' - f "- 1 :: li--- 'ad he short 16 in.

*

diameter stubs for main steam drain and instrumentation.

J

indwded
,

1

\
r

.
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ST-HL-AE- I'twSTP FSAR PAGE 3x OF39

Question 210.34N -

Provide assurance that 100 percent volumetric inservice examination of all
pipe welds in the break exclusion zone will be conducted during each inspec-
tion interval as defined in IWA-2400, ASME Code, Section XI.

Response [M
As discussed in Sectio i 6.6.8, circumferential and longitudinal pipe welds ,

within the break exclunion zone of high energy fluid system piping at contain-
ment penetrations will%e 100 percent volumetrically examined during the
preservice examination and during each inspection interval of the inservice -

inspection program in accordance with ASME Code Section XI and SRP 6.6 A Jnt %d

(4 3, b -tc UCogo d/Mebb '% W 4Nd 0 k I S.l_ fIO b-

willk
;

r

,- m

%

,

.

,

/
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