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Telecopy 8

Nuclear Construction Division July 02, 1984
Robinson Plaza. Building 2 Suite 210
Pittsburgh, PA 15205

United States Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chief
Licensing Branch 3
Office of Nuclear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No. 2
Docket No. 50-412
Open Item / Response

Gentlemen:

The Mechanical Engineering Branch Audit was held from April 3 to
April 5, 1984, and has been formally documented by letter 2NRC-4-052 from
E. J. Woolever to G . W. Knighton, dated May 7, 1984. Eleven open items
have been identified in this documentation and ir. your minutes of the audit
which were issued on June 4, 1984.

This letter forwards addit ional information on these itens.
Attachment I summarizes the present status of all 11 items. Attachments 2
through 6 provide responses or related informat ion on the following five
questions (draft SER open i em numbers are shown in parentheses): 210.12t

(26), 210.31 (40), 210.32 (39), 210.34 (42) and 210.37. This information
will be incorporated into FSAR Amendments 7 and 8. Please let us know if
this information is accept ab le and if the staf f agrees with the closed or
confirmatory status indicated for each item in Attachment 1.

During the audit , the NRC reviewers indicated a need to review the
responses submitted for the following four questions : 210.27 (26), 210.28,
210.34 (42), and 210.39. Please inform us of the status of this review.

DUQUESNE LIGHT COMPANY

SUBS 'RIBED AND,.S ORN TO BEFORE ME THIS .

--

of p Y OF c/g 1984. By ( - I,

/ / ~ {/J.WooleverE
,

4/ Vice President
7LVA'G. LESONDAK,410TARY PDtiRfy Public

ROBINSON TOWNSHIP, ALLEGHENY COUNTY
JJ$.I)OMMISS1QN EXPIRES OCTOBER 20,1986
Attachment

cc: Mr. G. Walton, NRC Resident Inspector (w/a)
Mr. E. A. Licitra, Project Manager (w/a)
Ms. M. Ley, Project Manager, (w/a)

8407090019 840702
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Unitsd Stctss Nuclear Riguletory Commission-

,

Mr. George W. Knighton, Chief''

Page 2"

COMMONWEALTH OF PENNSYLVANIA )
) SS:

COUNTY OF ALLEGHENY )

On this J M day of f,, //M , be fo re me ,,

a Notary Public in and forbaid dmmonwealth and County, personally
appeared E. J. Woolever, who being duly sworn, deposed and said that (1) he
is Vice President of Duquesne Light, (2) he is duly authorized to execute*

and file the foregoing Submittal on behalf of said Company, and (3) the
statements set fo rth in the Submittal are true and correct to the best of
his knowledge.

4

1
fotaryPublic'

ELVA C. LESONDAK, NOTARY PUBttC+

ROBINSON TOWNSHIP, ALLEGHENY COUNTY
MY COMMISSION EXPlRES OCTOBER 20,198(i

,
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ATTACHMENT 1*

Status of MEB Open Items

210.10 (28)* This question is concerned with pipe-to-pipe impact. This subject
has been addressed in the response submitted at the audit. In the

audit, the question of the ef fects of jet impingement arose. This
subject is addressed in Ques t ion 210.12. Question 210.10 (28)
should be considered closed.

as Attachment 2. It now includes210.12 (26) A revised response is provided
addit ional description of the jet impingement acceptance criteria.
Tables which show how the ef fects of jet impingement will be incor-
porated with those from pipe whip are also included in Attachment 2.
This item should now be considered confirmatory.

210.27 (36) NRC indicated a need to review the response submitted at the audit .

210.28 NRC indicated a need to review the response submitted at the audit .

210.31 (40) A revised response is provided as Attachment 3. This item should now
be considered confirmatory.

210.32 (39) A revised response is provided as Attachment 4. It now includes the
results of the functional capability study. This item should now be
considered closed.

210.34 (42) NRC Indicated a need to review the response submitted at the audit .
Tables 3.9B-14, 15, and l', referred to in the response to Question
210.34 have been revised and are provided in Attachment 5. Tables
3.9B-14 and 15 now include the jet impingement loads. The response
to Question 210.34 was previously revised to clarify the buckling
criteria employed by Westinghouse for linear type auxiliary equip-
ment supports (Refer to 2NRC-4-052 dated May 7, 1984). A draft of
the ASME Code Baseline Document is being submitted under separate
cover. This item should now be considered confirmatory.

210.37 A revised res ponse is provided as Attachment 6. This item should
now be considered closed.

210.39 NRC indicated a need to review the response submitted at the audit .

210.40 The Preservice Inspection Program is being submitted under separate
cover. The valve listing is scheduled for six months later. This
item remains open.

210.41 (43) The Ins ervice Inspection Program submittal is scheduled for June
1985. This item remalas open.

* Draft SER Open Item numbers are shown in parentheses

t. - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - . - - - _ _ _ - - _ _ _ _ _ _ _ _ - . _ . - - _ _ _ _
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ALLachment 2
BVPS-2 FSAR-

.

I

! tRC Letter: February 9. 1984

i

L Question 210.12
!

! Tables concerning jet impingement effects could not be found.
| Provide these tables.

i

I
Response: ,.

The required information concerning jet impingement effects will be ;
,

j provided with the assessment of other jet impingement effects for all
' high energy systems where breaks are postulated, which is scheduled

to be submitted by July 1985.
.

The submittal dates for the various buildings are the same as those
*

provided in the response to Question 210.9, Amendment 7.

The tables for jet impingement effects will be integrated with those
for pipe whip effects (refer to Question 210.9) and the table format
will be provided at a later date.

Acceptance criteria for jet impingement targets are provided in the
form of load combinations and design allowables in Section 3.8.3 for

structures, and in Sections 3.68.1.3.2.3 and 3.9 for piping.

Other components identified as essential targets for jet impingement
will be shielded from the fluid jets whenever possible. Where
shielding of these components cannot be provided, acceptance criteria
will be determined and provided in the appropriate sections

addressing those components,

i

.

,

. ;,

|
'

|
'

.

!

!
!

|

Amendment 7 Q210.12-1 July 1984

NOTE: The following tables will be included in Amendment 8

!
.

. . _ _ . _ _ . . _ _ . . . _ _ _ _ _ _ . _ _ _ . _ _ _ . _ _ . . _ . _ _ _ _ . _ _ _ _ _ _ . _ . . _ _ _ _ _ _



5
e

e

o

&

.

.

!

SvPS-2 t$et

ectf 8 TO Fiel8185 3.06 824 T>stoume Feeunt 5.es-tac / /

)'

Amst freens Ptee unge w sepsanemaet

Llee~ Case sessen for eier- Rostralet Electralet -set latent ,s Snlege

-| e smte, ciese wi.et i. bee'." .%tes.else'88 strees teett'5' eses"8 pues. sties . tve.' S' h' ia=* ' rat ia M .e
< ps. ,' Later Later Later

{ j 3ruS496-12-2 2 FutGel4>C C it se,eM $ . +

s

*
, , ,

= Later Later Later , ,4 P +
a

5 g *

WuS4102-4-C C IP 17,412 $ 2ry'M4A LS ' Later / tater Later} g *
,

* $*S4Iun64C ~< LS
. , ,[# #

3re$-rene45 LSI #J
' < - , my gg ,;

,

'' f
.

' * *

f - /

, , . , '
- r

+ ., ,

P 2FuS45ulM t . LS Later .- , Later 'Leter '
; ,

* #|( . NuS45umo) LS ,.

#
- .

" FuS4eule55 LSf - y
' Nul45ute45 ,/ LS - 8

,
*

[ f ~

./ FuS41ule04A LS
' '

' '
i; .T LS [,

/

{, ' Fubee3+C C 37 18,438 - ($ 3Fus4.uge9 L$ , Cater Later Later ,

, t - > 2FuS45ubseen LS /p,

| 2FWS44Wieode LS <
,

2FuS45ueel LS
' * 2Fus4tuell t$

*
,-

f FuS44ute83 LS ,

t

P 2FuS4ssIB42 LS Later Later Wer /

- ' "- Later Later , , Latwyut-tes-44; C TE 13,977 3 .

P = = Later Later Later

yes-e le-2>2 2 Nus eeS4 -C C TE 14,711 5 - - Later Later Later

. - Later Later LaterP

Fubee64>C C IP 22,801 3 2Ful4Wluell L$ Later Later Later,

P 2Fus-fquis22 L5 Later Later Later
2Fu145ste25 LS

2FuS41ute24 LS

i Fubes?-44: C IP 84.907 8 NuS45ute24 LS Later Later Later
NWS4tute25 LS

2FuS45ute22 LS

1 P = = Later Later Later

Fus-ces-A-C C TE I4,385 3 . . Later Later Later

P - - Later Later Later

aseeement e 1 el 2 Septeamer 3934

Wat 82248-63

,

i

_ _ . . , . . . . . . . . . . , . . . . . .. _ , _ _ _ _ _ _ _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _ _ _
,

_



.

,

.
'

.
e

II t t t t t t t t
33 3 3 3 3 3 3 3 3

I.
-

|8

-i
=: n t ) t b t k n .

3i 3 3 s 3 3 33 3 J
.3 8]

t k n t t t t t
1 3 333 3 3 33

:-
j: . . .I ~3 5 ..

ias
s

!.s -- -

i i$

3 :i 4 4a

I] .!Il=,.. .
-

E
!!
&
a -j:] .1 ..... . . .
-

R

54 -

's s 3 3Ea l
-

t i i i i 2

.! 1- -
. ;
I 1 -

2c -

e *l {a-

*j r a s e i~

I - |
il 1

1

= 23 -

.g ja- . = = =

.s g

11 i
-

[ f I
==|

:

! k
- .--

k 3 k
if :

.

11 4
i,.

:-i -8
# 1 * 44
I .I
{~ga

22

3i {{yIcI -

*1
- ! *I }I I *

1 -* .
*

2.

:3| ! It! l kA 2j: I
s g ,3 jy s3

i. a]E $l t-..). ||1i'a51!i i !
.. : a.l cas. ,

=:
S I g o$

- 34 . . - .. .

|5. f- oE f EO j k6d2s3

!! i . 1 1 a ;.

a i i e a a .- e a i

. -- _ __ . . _ . . . - . - . . , . .
_

_ . .;._,,.._...e__..,.,..-_..



. ,
4

.

~.

?! y n i t s a i t t t i t t t t.
33 s 3 3 33 3 3 3 33 3 3 3 3 3 3 3 3!.

I 1u ,1,,,,, , , , , , , , , , , , ,
3 33 3 3 33s 3 3 3 33 3 s 3 3 3 33 3

#
2

3 m a t t t n i s i t 3 = * * t
i s 3 3 33 3 3 3 33 3 3 3 3 3 3 3 3

1:
;: terr. amer. assere.essere. . .. . . . . . . .

it.

i

3 .3 **2 22R 2*'2R-il |2ap
I.I i||

a

i'

|1,51Ii , ,,
i-s . . . . .. .. . . . . ... . .... ......

e
>

6
.c -

g f~ u > u > u > u > u > u >u > u >u >
~na

::6 a

I i a a s a i r
.

j . . .
- g i- i i i i i
e 5

*

I- !
1 =

-

* t'
= s s = i s e s s-

2
i

*
:
~

u o u o o u o o u

- 1 !! ! !! l !! [ !! l, u u , u v ,
11 Il 11 ls y.a la li h . h .

I# If II-il 1 -i.l'gg !!) -:! !!.!!

! I I [ _

l.j * j g -2

1i i i i

. . na ; '. . . ,
*

:. _ . -~e--e -~



- _ _

6

*
.

*
*

.

.

SUPS-2 FSMI

sett$ TO FleWES 3.5-834 A88 S.#-15 SCoetl

settse .

1 Areen Type:

C = C*rmaterestlet Greek
L = Longitedleel Greek

3. Renees for Poeteletgees

it Tereleol ted
BP = latermelete tream pelet setletyleg the regelreemet of e steles of too laterandlete treek golete: 4
EA = Tetel Additive Strees tem of Eg. 9 med IM esemede ellesable selee

3. Allementee inofer 94 secelen 3.S.2.3.2.Il

. Tetel Additive Stroes tem of Eg. 9 and l# e 8.4 ll.( e $gt * 37, M pel
' .

4 Stemdeses

c = elesdens tres sentelement elde
T = 88 m tree turtles belldlag olds

t. 9 Restralet Typee

88 = Afgle Stauser
PC = Plpe Creek Baseer

( Skleed Types

FP = Flat Plate
*

iP = Cerved Plate
CL = CylledrIcel

. ;-

t

|

4

*

t

|
t.

t

1

I GO I Ieptember 1994
*9

8ebl224 9-49

_ _ _ _ _ _ _ _ _ _ ____ __



._ - .. _ _ _ . _. ...

a

. .*
.

r

.

* o

evPS-2 FSalt

leTES TO FleWIE 3.es.844 Ase Fleimt 3.4e-943

AssE arente Plos Ilhfe M leleaguest

Llee Code 8beseen for Sles- Restrelet theetrolet Jet Shfeld Sh8 eld
UI III III I83 U3Seelenettee Clees Deplanet$ge Twee Per * let ten Strees (nell esse Destepetten Twee g Doetonatice [

24ssS432-5 4 me-lew ass 415+c C IP 24,289 C ass-amow as Later Lat.c tet,

asleeleetly asES-PlutB38 as
3spoorted 365-MuiB32 M

365m33 IIS
3GS-Mins 34 lie
as5S-FlulB3S AB

T = - Later Later Leter
I

3GS-48444 C tp 23,44 F C as58-Mute 39 M Later Later Later
asLS-nute32 le

ass-Miness as
auss-elsW34 R$
anes-MumB3S se
asES-MasM LS

T as55-MuiB37 LS Later Later Later

SES-GIS+C C TE - C 355-#9u1837 LS Later Later Later

7 - - Later Later Later *

2458432-2 4 same-4hsteer 388-0064 4 C GP 29,250 C 348-Mule 40 le Later Later Later
Salesleetly asESNI IIS
Supported 3s58-Mul042 18

3ES-Mele43 15
3ES-Mue44 IIS
astS-Musses me

7 - - Later Letw Later

ESES 407-04 C IP 31,790 C 3s55-Mulee t at Later Later Later
as5S-nm642 Rb

3s55-Huls43 11 8

as58-Mut04S RS

as55-Mul045 88
3s55-MIRS44 LS

T 2nsS-Mut447 LS Later Later Later

3GS eld 4 C C TE - C asSS-emas47 LS Later Later Leter

T = - Later Later Later

WG $ ef 2 September 1984

518-82249-424

4 .

- - - - . _ _ _ _ _ - - -- _ - - -- -_._---_ _--__



._. _ _

.Ce

.*
*e

eP *

.

SWPS-2 FSal

acTES TO FIGleit 3.5-14A de Fified 1.85-143 (Conti

AM ereeks Plos uhle Jet Iamineesent

Llee Code Ilmosos for Ston= Ilestralet mostratet Jet Shield SaleI4

Seelmtlee Clase SeelaaetIgo Twee Pestalet tee Strese testl dese Oosfeestlee Twee h costaaetlea dIII III OI W IS8

wS w.u wiser MS el++c C iP 2. 322 C MS enasso as Lat.r Later Later
M S M 458 51 8Selenteeley

W,4 MS-f4WIBS2 IIB

MS-fulness Hs

3s55-flut994 fe

ass $ MSS as

Later Later LaterT . .

3ESS 630-6 C C IP 27.432 C MS-8HRSSI as Later Later Leter
3s55-Peut 452 lie
MS-#UIAS93 ft

365 6 54 IS ,

MS-#elsness Ile
365-fitfe96 LS

*
T 3s55-#Iue57 LS Later Later Later

C 3ESS-MIfitS7 LS Later Later LaterBuss-ett-ed: C TE =

T - - Later Later Let sr

epitSe

I

le greek Types S. 81mseslot Type:

IIS * Al id SmeertC * Circonferentlel M
t . Leag ted1.es green LS = Lesleeted Strapg

2 Rennen ter hoteletten 6 Shtete Types

TE = Teraf ael End FP = tiet Plate
' IP * Intermedlete treek pelet estistyleg fee receiresset et e mieleen et tus Intermodlete break lesetisme EP = Curved Piete

EA = Tetet Adeltive Strese tem of Eg. 9 and lei emesses ellesette value CL = Cylledrical

3 assemensee istseer to Seceles 3.e.2.9.2.3

h * I ) e 37.000 pelTotes AsdItBoe Strees (se of Eg. 9 and Iel e 0.8 (I.2
A

4 Glendeems

C * Stendene tres esetelemmet olde
T = 91eeden tres tortsee tultslag esse

t8 2 et 2 September 1984

Amt-8774 8-42

_ _ _ _ _ __ ____ _ _ _ _ _ _



-. _ . --. .

_;- - _ Attachment 3
BVPS-2 FSAR

.

NRC Letter: February 9, 1984

Question 210.31 (fection 3.9.3)

-
The staff finds that there is insufficient information describing the
design of safety-related HVAC ductwork and supports. Provide the

desigr, basis used for qualifying the HVAC ductwork ar.d support
structural integrity.

Response

Design of Ducts

Ductwork is not structurally designed, however, it generally follows
S!!ACNA as a design basis. Testing on representative duct spans are
being performed to verify the adequacy of the above.

Design of Duct Supports

Seismic duct supports are designed to rigid range criteria which has
been verified through on-site testing. A final test report is being
developed and will be available with further details by September 1,
1984.

.

< Amendment 7 Q210.31-1- June 1984 i

|
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Attachment 4
' BVPS-2 FSAR

.

URC Letter: February 9, 1984

Question 210.32 (Section 3.9.3)

Provide the basis for assuring that ASME Code Class 1, 2, and 3
piping systems are capable of performing their safety function under
all plant conditions. Describe the methodology used to assure the
functional capability of essential piping systems when service limits
C or D are specified.

Response:

ASME III Classes 1. 2 and 3 piping systems are designed for all plant
conditions in accordance with the ASME III code requirements as shown
in Tables 3.9B-5, 3.9B-8, 3.9B-9,-3.9B-11, and 3.9B-14.

operating fluid transient events have occurred in operatingNumerous
nuclear power plants (NUREG-0582 and MUREG/CR-2059). Many of these
events caused code allowable stresses to be exceeded, and some were
severe enough to significantly damage piping and pipe supports. None
of these events resulted in a loss of functional capability where the
integrity of the pressure boundary was maintained. Other
experiences, such as the effects of the 1979 Imperial Valley
earthquake on the El Centro Steam Plant (NUREG/CR-1665), which did
not cause any loss of functional capability although design to
withstand earthquake was minimal and the earthquake was of high
intensity, indicate that functional capability is, again, not a +

practical concern.

The difference between operating experience and academic concern is
in part explained by a study of seismic design margins for piping
(NUREG/CR-2137) where lower bound margins of 1.4 or greater indicated
significant reserve strength when designed to ASME III rules. In ,

dominated by stress intensification factors
| addition, stresses are

,

-which address fatigue strength of local areas, but are not indicative
of the general state of stress in the piping system. .Although ASME
Level D stress limits theoretically permit gross yielding of - piping
while only protecting the pressure boundary, practical experience
indicates otherwise. Failures of the pressure boundary have occurred
due to unanticipated loads (e.g. , waterhammer, vibration, etc) or,

corrosion / erosion, but gross yielding of an intact pressure boundary
*

has not led to a loss of functional capability.

-The practice of reducing code allowable stresses to preclude
theoretical gross yielding for very low probability loads may in fact

^ f the piping system.reduce the overall safety and reliability o
Lower ellowable stresses are achieved by additional pipe supports,

~

and - usually snubbers (which reduce dynamic stresses without
increasing thermal or deadweight stresses) resulting 'in a stiffer-

system with higher . stresses during normal plant- operation,' but
theoretically lower stresses for the low probability design events

Amendment 7 Q210.32-1 Jt.y 1984 ;
|

!
i
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BUPS-2 FSAR

applicable to Level D stress limits which are dynamic in nature.
Additional pipe supports, particularly snubbers, and increased piping
stiffness are of ten cited (e.g. , NUREG/CR-2136 and S. H. Bush letter
to N. J. Palladino of August 20, 1981) as sources of potential
failures due to limiting access for maintenance and inservice

.

inspection, difficulty in installation and proper adjustment, and

higher stresses during normal plant operation.

The Staff requested additional justification for assuring that
functional capability is maintained for piping systems subject to
service conditions C and D. Although it is BVPS-2's position that
the ASME III code requirements provide inherent conservatism such
that functional capability is not a practical concern, an evaluation
was performed to-further investigate this matter.

The question of functional capability addresses primary loads on
piping systems for Level C and D service conditions. A review of the
load combinations for the various service conditions is helpful in
understanding the BVPS-2 specific situation. For all practical

purposes, the difference between Level B and D is the OBE loading
versus the SSE loading. The LOCA load in the faulted condition is
not considered because DLC has requested an exemption from

,

postulating breaks in the reactor coolant main loop piping. Service
Level C includes pipe whip and jet impingement effects which are
rarely required to be analyzed due to system redundancy and
separation in the plant layout. Therefore, pipe design is governed
either by Level B or D for primary loads.,

,
,

( A review of the amplified response spectra (ARS) used for the OBE and
SSE indicates additional conservatism in piping design for BVPS-2.
The OBE utilizes 1/2-percent damping while the SSE utilizes 1-percent
damping, which is certainly conservative with respect to the current'

Regulatory Guide position. The difference in damping results in a
situation in which the OBE tends to govern design (i.e., service

Level B stress governs design).

The use of Icw damping and the fact that the Level B service
condition typically governs pipe design for primary loads provides
assurance that functional capability is not a practical concern for
BVPS-2.

As additional justification for assuring that functional capability.
is not a practica1' concern, .a sample review .of certain critical
systems w'as performed utilizing the functional capability criteria
suggested by the NRC Staff'during the April 1984 meeting at SWEC.*

Since the functional capability concern deals primarily with the SSE
and accident conditions, those systems most critical to mitigate the
consequences of an accident and to reach and maintain a safe shutdown
condition were chosen for the review. The sample consisted 'of all
pipe stress problems comprising the low head safety injection and
high head safety injection systems inside the reactor containment

I
building.

(
Amendment 7 Q210.32-2 July 1984"

.- __ -__ -__ ___ _ _ _ _ _ - _ _ - _ _ _ _ _ _ . ---
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.

The details of the review are contained in Attachment Q210.32-A. The
- results substantiate 'the assumptions made above- regarding the
- practicality of the matter. In every case, the pipe stress problems
. passed the functional capability __ criteria by substantial margins.
Since the _ systems reviewed cover a variety of pipe sizes, these

- conclusicns can also be applied to the balance of Seismic Category I
piping. Consequently, no further . action on this issue is deemed
necessary.

,

f

j
f

4

1

Amendment 7 Q210.32-3 July 1984

_ _ _ _ _ _ _ _ __ ..__ _
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Attachment Q210.32-A

Introduction

For the BVPS-2 project, both the low head safety injection and high
head safety injection systems are already designed and/or
constructed. The original design basis was to the ASME Section III,
1971 Code, including the Addenda through Winter 1972. This
investigation required reevaluation of existing calculated stresses
by applying new stress indices and modified allowables.

Criteria

The functional capability criteria deemed acceptable by the NRC Staff
and utilized in this investigation consisted of the stress

combinations, stress indices, and allowables contained in ASME
Section III, 1983 Code for Class 1 and Classes 2/3 Piping. Since the
concern is the development of a plastic hinge with a resulting
reduction in flow area, the investigation only evaluated the primary
stress terms that constitute Equation (9). The limits imposed on
stress were the lesser of 1.8 5 or 2.25 S ,for Class 1 piping, and

I1.8 S or 2.25 Sh for Class 2/3 Piping.y

For elbows, branch connections, and restraint locations on straight
pipe, the calculated Level D (faulted condition) stresses were
modified by the B indices of Equation (9) and compared to the

i appropriate functional capability limit..

Results

of the stress problems reviewed,- there were no piping components
which failed the functional capability criteria. In fact,

substantial margins exist. The high stressed component was only 66
percent of the function cability allowable, and the average was
approximately 25 percent of the functional cabability allowable.

Amendment 7 Q210.32-A July 196.
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'

BVPS-2 FSAR
l
l

NRC Letter: February 9, 1984

Question 210.34 (Section 3.9.3)

The staff review of FSAR Section 3.9B.3.4 and 3.9N.3.4 finds that
there is insufficient information regardin'g the design of component
supports. Per SRP Section 3.9.3, our review includes an assessment
of design and structural integrity of the supports. The review
addresses three types of supports: (1) plate and shell, (2) linear,
and (3) component standard types. For each of the above three types

.

of supports, provide the following information (as applicable) for
our review.

.

(a) Describe (for typical support details) which part of the support
is designed and constructed as component supports and which part
.is designed and constructed as building steel' (NF vs. AISC
jurisdictional' boundaries)

.(b) Provide the complete basis used for the design and construction
of both the component support _ and the building steel up to the
building structure. Include the applicable codes and standards
used in the design, procurement, installation, examination, and
inspection.

(c) Provide the loads, load combina'tions, and stress limits used for
,

-the component support up to the building structure. !

(d) Provide the~ deformation limits used for the component support.

(e) Describe the buckling criteria used for the design of component
support.

Response:

The' BVPS-2 is a non-ASME.III, NF plant.when addressing design and
construction of component supports. A very small percentage' of
components have' supports designed and constructed to ASME III, NF
requirements, but this is due to.the . purchase order date'.for -the.
components. The. vast majority of component supports are not designed
to ASME III, NF requirements and are not required to be.

,

,

The specific responses. to the questions are provided in three
separate parts. 'Part 1 addresses Westinghouse' supplied component
supports,:Part 2 addresses'SWEC designed / supplied component supports,-
and Part 3' addresses piping component supports.

Part -I - Westinghouse Supplied Component' supports

Westinghouse has ' supplied supports only for those class 2 and 3
components also supplied by Westinghouse-to which the ' supports are
attached. .This equipment is divided intoi wo groups.-t

Amendment 7 Q210.34-1 July 1984
. NOTE: ' Response is the~same as submitted inLLetter 2NRC-4-052 datedi

- May 7, L 1984. Tables 3.98-14; and 3.95-15 include jet impinRement" loads.. '
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The first group consists of auxiliary tanks and heat exchangers. The

supports for these components are of two types; linear and, for the

most part, plate and shell type supports. The supports for the tanks
and heat exchangers meet either the requiremcnts of Subsection NF of
the ASME Code or the requirements of the AISC Code depending on the
procurement date of the component. Components procured prior to the
inclusion of Subsection NF into the ASME Code were designed to the
AISC Code requirements. A listing of the tanks and heat exchangers
and the codes to which the respective supports were designed is
available if needed.

The second group consists of Class 2 and 3 auxiliary pumps. The
supports for these pumps are plate and shell and, for the most part,
linear-type supports. The auxiliary pump supports are designed by
the pump manufacturer to pressure boundary stress limits, with the
exception of the boric acid transfer pumps, the supports for which
are designed to the limits of the AISC Code.

The loads and loading combinations of the supports for the auxiliary
equipment supplied by Westinghouse are the same as those of the
supported component. These loads and combinations are given in FSAR
Table 3.9N-4.

Deformation of the tanks and heat exchangers is accounted for through
the use of the stress limits of AISC or ASME, NF. These limits

ensure the supports remain elastic, thereby preventing permanent
deformation. Additionally, the supports for active pumps must not
deform such that specified critical clearances are maintained so that
the pump remains operable. These clearances are specified in the,

j

: pump specification.
!

Buckling is prevented by limiting compressive stresses for linear-
type auxiliary equipment supports under loadings from all service
conditions to the limits of AISC Section 1.5 or ASME

*

Appendix XVII-2210. These limits, which are identical, are based on
the Column Research Council (CRC) buckling curve for centrally loaded
columns. A variable factor of safety, based on column length and
section material properties, provides adequate margin to the critical
buckling values of the CRC curve. A discussion of the buckling
criteria for plate and shell type supports is as follows.

Buckling Criteria for Plate and Shell Type Supports

Plate and shell type supports for Class 2 and 3 auxiliary equipment
are evaluated for buckling and instability through selective use of
the criteria of Appendix XVII, Subarticle XVII-2200 and Subsection 1

|NC, Subparagraph NC-3133.6 of Section III of ASME Code.

Subparagraph NC-3133.6 gives methods for calculating the maximum
allowable compressive stress in cylindrical shells subjected to axial
and loading that produce longitudinal compression stresses in the
shell.

A

Amendment 7 Q210.34-2 July 1984
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Subarticle- XVII-2200 gives requirements for structural steel members
including allowable corpressive loads based on slenderness ratios and
interaction equations for combined stresses.

Use of the above requirements, in addition to those of Subsection NF,
in the design of plate and shell type supports for Westinghouse
supplied auxiliary equipment, ensures the dimensional stability of
the support throughout the range of applied loadings.

In accordance with the request of the MEB staff, a discussion on how
allowable buckling stresses are calculated for linear-type supports
are included in this response. In addition, FSAR Section 3.9N.3.4,

Component Supports, has been revised to reflect the discussion on
Class 2 and 3 auxiliary equipment support types and design criteria.

Component Supports (Section 3.9N.3.4)

Westinghouse has supplied supports only for those Class 2 and 3
components also supplied by. Westinghouse to which the supports are
attached. The loads and loading combinations of the supports are the
same as: those of the supported component. These loads and
ombinations are given in FSAR Talbe 3.9N-4.

The Class 2 and 3 auxiliary equipment supplied'by Westinghouse is
grouped into two general categories. One group consists of tanks and
heat exchangers. The other group is auxiliary pumps. Design
criteria for the supports'for these components are discussed below.

Tanks and Heat Exchangers (Section 3.9N.3.4.1)

| The supports for auxiliary tanks and heat exchangers are of two
| types: linear and, for the most part, plate and shell type supports.

The supports meet either the requirements of Subsection NF of the
ASME Code or the requirements of the AISC Code, depending _ on the
procurement date of the component. Components procured prior to the
inclusion of Subsection NF into the ASME Code were designed to the

( AISC Code requirements.

I Auxiliary Pumps (Section 3.9N.3.4.2)

The supports for Class 2 and 3 auxiliary pumps are plate and shell
and, for the most part, linear-type supports. The supports are

i designet by the pump manufacturer to pressure boundary stress limits,
| with t te exception of the boric acid transfer pumps, the supports for

which are designed tc the limits of the AISC Code.

Part II - SWEC Supplied / Designed Component Supports

(a) The SWEC supplied component supports are for the most part
supplied with its component. Component supports supplied with
the equipment are designed and constructed in accordance with
AISC Code or ASME III, NF requirements. ASHE III components

Amendment 7 Q210.34-3 July 1984;
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constructed to ASME III, 1971 Edition through Summer 1973 Addenda
or earlier have supports designed to AISC. After Summer 1973,

supports are in accordance with NF requirements.

The loads, load combinations, and stress limits tut tne SWEC
supplied component supports are identified in Table 3.9B-16,
Anendment 7.

All equipment supports are designed to elastic limits.
Deformation limits are not used.

AISC jurisdiction is assigned to embedments or building steel to
which the supports are attached. The anchorage design criteria
is described in the response provided for Question 210.35.

(b) The SWEC designed equipment component supports are designed using
AISC code allowables or the allowables of ASME III, NF as

guidance, even though the requirements of ASME III, NF were not
mandatory for these supports due to the procurement date of the
components.

The loads, load combinations, and stress limits for the primary

equipment supports are identified in Table 5.4-21 and the
remaining equipment supports in Table 3.9B-16, Amendment 7.

All equipment supports are designed to elastic limits.
Deformation limits are not used.

The buckling criteria for the equipment supports are in
accordance with the AISC code.

.

AISC jurisdiction is assigned to the embedments or building steel
to which the supports are attached. The anchorage design is
described in the response provided for Question 210.35.

Part III - Piping Component Supports

Except for integral welded attachmente defined in Section 3.9B.3.4.2,
pipe supports are not designed or constructed to ASME III
requirements because their design and procurement proceeded ASME III,
NF. Therefore, plate and shell type designations are not applicable.*

*

The response to items (a) through (e) of Question 210.34, as

applicable to pipe supports, ares

(1) All pipe supports are designed as described in

Tables 3.9B-14 and 3.9B 15, Amendment 7. AISC jurisdiction
is assigned to embedments or building steel to which the
pipe supports are attached.

(2) Pipe supports meet the criteria of the AISC Code ANSI B31.1
Code and Tables 3.98-14 and 3.9B-15, Amendment 7. When pipe

(

Amendment 7 Q210.34-4 July 1984
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l

supports include integral attachments to pressure retaining |
Jundaries, the integral welded attachments are designed, |

fabricated, installed, and inspected in accordance with the
criteria stated in Section 3.9B.3.4.2.1.

(3) Loads and load combinations used to design pipe supports are
described in Tables 3.9B-14 and 3.9B-15, Amendment 7. The
allowables are based on the AISC code. The loads, load
combinations and the corresponding allowables for designing
integral attachments to the pressure boundary are described
in Section 3.9B.3.4.2.1.

(4) All pipe supports are designed to elastic limits.

Deformation limits are not used.

(5) Buckling criteria for pipe supports are in accordance with
,

the AISC Code.'

I

|
Summary

,

Component supports for BVPS-2 are not designed or constructed to
ASME III, NF requirements for the majority of components. SWEC will
specifically identify supports designed and constructed to NF

| requirements in the ASME Code Baseline Document which is due to be
' issued in June 1984. This ASME Code Baseline Document will be

referenced in and become part of the FSAR.
i

l

!

!

!

| -

l

!

Amendment 7 Q210.34-5 July 1984
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TABLE 3.9B-14

LOAD COMBINATIONS FOR PIPE SUPPORTS EXCEPT QSS, RSS, AND SIS '3,* ,5,88

Plant Operating Load Allowable Tensile <2,7)
Condition Combinations Stress

Normal / Upset D+T + R + R" + Stt,s> 0.6 S y ,

D+E +H+T.+R+A+ 0.6 S
Yw + S cs>

Emergency D+H +Y 0.8 5 y

Faulted D + E' + H + Y' O.S S
Y

NOTES:

1. For definition of terms, see Table 3.9B-11.

2. Buckling criterion for pipe supports is in accordance with the
AISC Code.

3. Generally, an enveloped design load is used, thus producing s
conservative load combination. The above load combination and-

( limits may be used when specific loading methods are needed.

4. Refer to Table- 3.9B-15 for allowable tensile stress values for
QSS, RSS, and SIS systems.

5. QSS, RSS, and SIS systems correspond to:

QSS - Quench spray system
RSS - Recirculation spray system
SIS - Safety injection system

6. For pipe support designs on instrumentation tubing, thermal loads
and seismic loads are evaluated separately if the instrument line
is normally dead-ended (i.e., no flow).

7. The above allowables are the basic tensile stress-allowables.
All other requirements of the AISC Code related to member
stresses are satisfied.

.

8. During containment pressure test. only system thermal conditions
that occur during the. test need be considered.

9. Wind loads (W) are not considered acting concurrently with OBE'
inertia effects (E) and OBE anchor movements (A).

Amendment 7. 1 of 1 July 1984
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TABLE 3.9B-15

LOAD COMBINATIONS FOR PIPE SUPPORTS FOR QSS, RSS, AND SIS '3,4,5)

Plant Operating Load Allowable Tensile <2,s>
Condition Combinations Stress

Normal / Upset D + T + R + R" + S(1,7) 0.6 Sy

D+E+H+T+R+A+ 0.8 S
YW + Sts:

Emergency D+H+Y 0.8 S
Y

.

Faulted D + E' + H + Y' O.8 S
7T + R' + A' + X 0.8 S
Y

NOTES:

1. For defir.ition of terms, see Table 3.98-11.

2. Buckling criterion for pipe supports is in accordance with the
AISC Code.

3. Generally,. an enveloped design load is used, thus producing a
conservative load combination. The above load combination and
limits may be used when specific loading methods are needed.

4. QSS, RSS, and SIS Systems correspond to:

QSS - Quench Spray System
RSS - Recirculation Sprav System
SIS - Safety Injection System

5. For pipe support designs on instrumentation tubing, thermal loads
and seismic loads are evaluated separately if the instrument line
is normally dead-ended (i.e., no flow).

6. The above allowables are the basic tensile stress allowables.
All other requirements of the AISC Code related to member
stresses are satisfied.

7. During centainment pressure test, only system thermal conditions
that occur during the test need be considered.

8. Wind loads (W) are not considered acting concurrently with OBE
inertia effects (E) and OBE anchor movements (A).

Amendment 7 1 of 1 July 1984
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1ABLE 3.98-16

LOADS, LOAD COMBINAT 10f4S, AND STRESS LIMilS Folt
SAM DESIGNED AND SUPPLIED EQUIPHINI SUPPORIS

Plant Design
or Operating Loads and Loading
Condetion Comhina Qons Rress tipths fje f e re.nge_ _Sou rr;e

Igo rma l Deadweight of Component and St ruc tu ra l Members ASME 111 Subsection NT
0.6S Suhart: HI-3100Supports lension and Bending (Fg) = y
0.1 h HI-3230lempe ra tu re Shea r ( fy) 4=

Pressure Bolts (f ither above or:) Article XVil-?OOO
Su/2 fable NF-3272.1-IMechanical ( Piping) Loads *** lension (ft) =

0.6?Su/1 (Abovn used as a guide)Shear (Fy) -

Upset NormaI and OBE Same as norma i Same as notmai

- -

Ese rgency Not appIicabie'

Faulted Normal and SSE St r esc tu ra l Members ASHf Ill Subsection NF
Lessor of: .

- Appendie i

or .1 (S /fg )*# Suhart: f-13701.2 ( /I g)
Bo8ts (Above used as 4 guide)

4. T Su/ F t<Sy

|

!LOILS:*As stated in Section 3.98.1-1.
**Used only when faulted stresses exceed normal / upset allowables (conservat ive),

is specified minimum material yield strength at temperature.
S is specified minimum material ultimate strength at temperature.
' For bolting materials 0.7 S is less than (.p

!
*** Includes thermal expansion and anchor point' motion loads.

|

Amendment 7 1 or 1 July 1981s
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Attachment 6-

QUESTION-210.37-

| 'Due to a long history of problems dealing with inoperable and incorrectly
installed snubbers, and due to the potential safety significance of failed
snubbers in safety-related systems and components, it is requested that main-
tenance records for snubbers be documented as follows:*

Preservice Examination
,

A preservice examination should be made on all snubbers listed in Tables 3.7-
3

i .4a and .3.7-4b of Standard Technical Specification 3/4.7.9. This examination
should be made af ter snubber installation, but not more than six months prior
to initial system preoperational testing and should, as a minimum, verify the

;- following:

y (1) There are no visible signs of damage or impaired operability as a result
of storage, handling, or installation.

4

|
(2) The snubbe r location, orientation, position setting, and configuration

(attachments, extensions, etc.) are according to design drawings and
'

specifications.

I (3) Snubbers are not seized, frozen, or jammed.
!

(4). ' Adequate swing clearance is provided to allow snubber movement.

(5) If applicable, fluid is to the recommended level and is not leaking from
; the snubber system.

(6) Structural connections such as pins, fasteners, and other connecting<

hardware such as lock nuts , tabs, wire, and cotter _ pins are ins t alleda

; correctly.

~

! If the period between the initial preservice examination -and initial system
preoperational test exceeds six sonths due to unexpected situations, reexam-!

ination of Items 1, 4, and 5 shall be per formed. Snubbers which are in-
stalled incorrectly or otherwise fail to meet the above requirements must be

~

;

repaired or replaced and reexamined in accordance with the above criterion. .

Preoperational Testing

During preoperational testing, snubber thermal movements for systems whose
, operating temperature exceeds 250*F should be verified as follows:

t

I (a) During initial ' system heatup and cooldown, at specified temperature
~

1 intervals for any system which attains operating temperature, verify the
snubber expected thermal'uovement.

| (b) For those systems which do not attain operating temperature, verify via
observation and/or calculation that the' anubber will accommodat e the
projected thermal movement.

j NOTE: This' response will be included in Amendment 8.-

i - .

1
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QUESTION 210.37

Preoperational Testing (Cont'd.)

-(c) Verify the snubber swing clearance at specified heatup and cooldown
intervals. Any discrepancies or inconsistencies shall be evaluated for
cause and corrected prior to proceeding to the next specified inter-
vals.

The above described operability program for snubbers should be included and
documented by the Preservice Inspection and Preoperational Test Programs.

The preservice inspection must be a prerequisite for the preoperational test-
ing of snubber thermal mot ion. This test program should be specified in
Chapter 14 of the FSAR.

RESPONSE

A Preservice Inspection Integrated Program for BVPS-2 is being developed for4

submittal to the NRC in June 1984. This Program identifies the "ASME Section
XI Preservice Inspection Plan for Snubbers", including the Preservice Examin-
at ion and Preoperational Testing of all snubbers except those installed on
non-safety related systems for which their failure or failure of the system
they are installed would have no adve rs e effect on any safety-related
system.

The Snubber Plan requires "Preservice Examination" of the snubbers no more
than six months prior to initial system preoperational testing. As a mini-
mum, the six (6) criteria, as desc ribed in the NRC question above, will be
used. Manual stroking of the snubbers either in place or detached, will be
performed to assure they are not seized, frozen, or jammed (Criterion No. 3)
and will be limited to snubber sizes that can be manually handled.

The Snubber Plan will also perform "Preoperational Testing" to verify thermal
movements of the snubbers for systems whose operating temperature exceeds
250*F. The criterion "a" through "c", as described in the above NRC ques-
t ion , will be used as a minimum basts for testing. The Preservice Examina-

~

t ion will be a prerequisite for the preoperational testing for the rtaal
motion. In the event that the period between initial preservice examination
and preoperational testing exceeds 6 months, reexamination under Criterion 1,
4, and 5 of the preservice examination will be performed.

The Snubber Plan is expected to be complete by September 1984 and will be
available at the site for review. Per NRC Generic Letter 84-13, dated May 3,
1984, the Technical Specification for snubbers will no longer contain Tables
3.7-4a and 3.7-4b . Therefore, we are taking exception to the NRC reference
to these Tables. The Snubber Plan, however, will contain a listing of all
the snubbers that will require Preservice Examination and Preoperational
Testing. The FSAR will also be revised to include the Preservice Inspection
and Testing in Chapter 14. This change will be incorporated in FSAR
Amendement No. 8.

Although-it is not a ASME Section XI Code requirement , nor a BVPS-2. Licensing
Commitment, the Snubber Plan includes preinstallation examination and test-
ing, wherein snubbers received at the site prior to August 1983 will be
retested to assure their operability.
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