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May 30, 1979
EF2-46,147

Mr. James C. Keppler

Regional Director

Directorate of Regulatory Operations
~egion III

U.S. Nuclear Regulatory Comuission
799 Roosevelt Road

Glen Ellyn, Illinois 60137

Dear Mr. Keppler:

Subject: Detroit Edison Response to IE Bulletin No. 79-07

This letter is in response to your IE Bulletin No. 79-07,
dated April 14, 1979, which describes seismic stress analysis
of safety-related piping.

Enclosed please find an interim response to your inquiry in
our memorandum EF2-45,214 of May 25, 1979, advising you of
the status of seismic analvsis information received from our
consultants/vendors.

Please advise us if you have any questions regarding our
interim report on this matter.

Sincerely yours,

ﬁr/u.""c // "/"/M L

RWE/Im
Attachments

cc: Mr. John G. Davis, Acting Director
Office of Inspection and Enforcement
Division of Reactor Inspection Programs
U.S. Nuclear Regulatory Commission
Washington D.C. 20555

-
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Detroit
Edison

ENRICO FERMI UNIT 2 PROJECT
ENCINEERING

To: R. W. Barr
Project Quality Assurance Director
206 Engineering Construction=Troy

From: F. E. Gregor

Principal Engineer - EF2

318 Engineering Constructicn=Troy
Reference: 1E-Bulletin No. 79-07, dated April 14, 1979
Subject: Fermi 2 Interim Response to NRC = Bulletin 79-07

We have rev..wed the above referenced bulletin and identified six
consultants/vendors that have performed seismic analysis of safety
related piping systems for the Fermi 2 plant. They are:

Stone & Webster Michigan, Inc., Cherry Hill
2 Sargent & Lundy Engineers, Chicago,

. General Electric Company. San Jose

4. NUTECH, Inc., San Jose

>, Atomics International, Canoga Park

6. General Electric I&SE, Oak Brook, Illinois

Each individual consultant/vendor was reguested to respond to the
information request of the bulletin. In summary, none of the con-
sultants/vendors utilized piping computer programs employing algebraic
(considering signs) summation in performing response spectrum Or

time history dynamic piping 2nalyses.

The individual responses are as follows:

1. STONE & WEBSTER MICHIGAN, INC.

A detailed response to item (3) of the bulletin,
computer program description end verification, is

~.
-
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Memo to:

R. W.

Barr

May 25, 1979
o EFZ - 45213

being provided in response to the March 13, 1979
Order to Show Cause for the Surry "'nits 1 and 2,
(see Attachment A). A program summary and verifica-
tion data is given in the FSAR Section 3.13.4.1.

SARGENT & LUNDY ENGINEERS

The detailed response is providedin Attachment B.
Their programs are also described in FSAR Section
3.13.1,26.

GENERAL ELECTRIC COMPANY, SAN JOSE

The General Electric response is provided in Attach-
ment C. A generic submittal to the Commission in
July, 1979 will provide verification data ‘or the
PISYS computer program, utilizing five NRC benc

mark problems.

NUTECH, INC.

A complete response is given in Attachment D
ATOMICS INTERNATIONAL

Telegraphic response was received, stating that the
methods in question have not been used in the dynamic
analysis of the skid piping for the hydrogen recombiner
systems. The complete assembled proto-type skid
including the piping within the system have also

been successfully subjected to a seismic shaker

table test with a response spectra enveloping the
applicable Fermi 2 seismic response spectra.

The detailed computer program description and verifi-
cation will be. submitted within 90 days.

GENERAL ELECTRIC I&SE

The control rod drive insert and withdraw piping and
the scram volume discharge piping were analyzed by
GE-1&SE and subcontracted to Teledyne. A detailed
response was not received in time and will be provided
within 90 days. It was confirmed by telephone, that
the methods in question have NOT been used.

440 089



Memo to: May 25, 1979
R. W. Barr -3- EF2 - 45212

In conclusion, we will provide a follow-up report submitting the
detailed responses of two of our consultants/vendors.

FEC/dk
cc: W. F. Colbert/E. Lusis/L. Bertani
M. G. Sigetich
G. Butterworth
T. Byrd
Document Control

p il -

aevroven L7z /4 4
W. F. Colbert
Project Engineer
Enrico Fermi 2
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Jdr. T. Gresor NEY Q- I8

Svstens Englneer

“anrlco Fersl - Unit 2 Fo' e 1V, 3

2.00 Second Avenue St =520

Oetrolit, M1 43226

Tei: 'tz. Cregor:

TASX NO, 00706
RETTOASE T) JUSMRC BULLETIN 73=07
o ICh FET 'y ATOIC POWFR PLALT « UNIT 2

Reference: DECO Letter lio. EF2«44,¢70 desed av 15, .0
Your referenced letter requested S&W rusponsc *o USTNC
Our respons2 1is as follovs:

In response to Items 1, 2, a1¢ ¢, ) e wnier 230 -s
Lave been ifJentified by S&W whiic. uecl a.v 37 th.
described in Ite: 1 of the ®ulletina.

cthedy

The computer progran NUPIPR, Versisons 270 3<! 9710, 4a
heen used to analyze the safotve.clate! .rt
following systems of Earice “cr-l-2:

a. Standby Liquié Control Svete-

b. Main Steam DPraln Syst>

e RPV Vent Syst.x

d. Main Steam Valve Llca:iz:ec fontr i uvste.
Verification of computer prosrams usad v S& arc ~ I-
addressed in response to the Aprrlil 2 Alcens.= to -

March 1] Order to Show Cause for Surey Units 1 a=~. _.
S&1!'s in<house benchmarkine lints al! =nior verstis = of

NUPIPL to Version 0310.

POOR ORIGINAL
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If you have any guestions, please call.

Very truly yours,

/;‘& i’\_JL)Q"W

G. L. Thorres
Exoject Engzineer

BOD:DJR
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ATTACHMENT(®) |
T‘

SARGENT & LUNDY
ENGINEERS
FOYNOED BY FREDENICK SARGENT 189"
35 CAST MONRQE STREELT

CHICAGO, ILLINOIS 80803

TeiL®=ONE = 32 2692000
CABLE ADDRESS =~ SARLUN-CHICAGD
May 15, 1879
Project Nc. 5285-16
- SIM-1011

The Detroit Edison Company
Enrico Fermi - Unit 2

Reply to NRC IE Bulletin No. 79-07

Mr. F. E. Gregor, System Engineer
Enrico Fermi - Unit 2

The Detroit Edison Company

2000 Second Avenue

Detrcit, Michigan 48226

Dear Mr. Gregor:

We have responded to your request in EF2 - 44, €74, dated May 10,

1575 by Mr. R. F. Scheib:
Mr. W. F. Colbert.
and Sargent & Lundy's response.

's letter of May 2, 1979 addressed to
Attaciied is a copy of Mr. Scheibel's letter

If there are any questions, please contact me.

DRL/dm

In duplicate
Attachment

Copies:

¥. F. Colbert gl/lg
C. R. Seibert (1/1
R. F. Scheibel (1/1)
F. P. Tsai (1/1)

Yours very truly,

M Lo

D. R. Larscn
Project Manager

140 0923
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SARGENT & LUNDY =/
ENGINEERS
FOUNDED B" FRLDE on SARGENT 89
955 CAST MONROE STREC?

CHICAGC, ILLINC!S 80680)
R.F SCwEDEL

P il Teueomone - 212-263-2006
312269 3970 CABLL ADDMLSS ~ SAALUN-CHICAGD

May 2, 1979

-The Detrcit Edisen Company
Reply to NRC IE Bullatin Number 79-07

Mr. W, F. Colbert

Project Engineer

The Detrcit Ediscn Company
2000 Seconi Avenue
Detroit, Michigan 48226

Dear Mr. Colbert:

The attached enclosure is in response to NRC IE Bulletin
79-07 = Seismic Stress Analysis of Safety-Pelated Piping.
This is for your transmittal to the NRC.

Please contact us if there are any questions,

. Very truly yours,

‘e
R. F. Scheibel
Project Director

RFS:klm
In quadiuslicate
Enclcsure
_Copies: ~
7 D. R. Larscn (1/1)

- ———
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PRELIMINARY REPLY
~T0 NRC IE BULLETIN
NO. 75-07

April 23, 1978

SEISMIC STREZSS ANALYSIS OF
SAFETY-RILATED PIPING

" In IE Bulletin No. 79-C7, dated April 14, 197§ the NRC raised

questicns concerning the methods of coembination of earthguake
directional response used for Piping analysis for safety
related piping systems in both operating nuclear plants and
plants under censtructicn. As the result of an investigation
of stress analysis performed by an eastern based AE, the NRC
ordered the shutdown of five nuclear stations when it was
found that earthguake dirsctiocnal respense (X,Y,2 direction)
in the piping analyses were added algebraically at the modal
level i.e., moée by mode. This resulted in some cancellin
effect for the signed modal responses for a given local
component of lcad. 1In scme cases the calculated Piping
stresses and restraint and suprort loads were reportedly
underestimated by as much as =%, :

The Dynapipe and PIPSYS programs that Sargent & Lundy used

Or currently uses for the seismic analysis of piping
Systems were developed independently of programs used by
other AZ's ind other programs that'were and are cormercially
available. Therefore, it is unlikely that any similar errors
would be repeated in the Sargent & Lundy piping analysis.
Furthermore, the Sarcent & Lundy programs werk first with
each direction of responsas (X, Y or 2) anéd combine modal
responses for a given directicn per applicable resulatcry
guide requirsmsnts. The combined responses for each directien
are then added by the SRSS method. Thus the cancelling
effect experienced in the Piping analysis for the plants

the NRC shut dcwn does not ocsur in the Sargent & Lundy
seismic analysis, '

In Bulletin Ne. 79-07 the NRC reguests responses to four

specific action items regarding the seismic analysis of

safety related piping. Those action items along with

appropriate responses are provided in the following: *

(1)

142
7 095
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Provide complete ca- uter
the dynanmic rFespeor ze anal
codes whizh e**‘:;:d t
in Item 1 above. ’

Reply:

None of the cem 'Puter projrams used by Sa
for the seismic analysis of safety relas
enmploy the algcb'gxc technigues descrised in
item (1), therefore we are not regq u;:ed 2 subuit
our computer program listings. ;
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The SsL computer program DYNAPIZE (05.7. 032) and
(09.5.065) weze used in p:pi:g seismic analysses.
programs ha"c a long histery of use wizhin S’ -
DINAPIPE since 12€9 and PIPSYS sinece 1372.
been valzda:ed several times during thair
of cse. For the se‘s e
has been cécna by chec xing coTputer resul
calculations, cnec<;n; rerults against
prograns, and by checkinc resulcs from
DYIUAPIPE. Each neu vers.sn of the pre
Checked against the older version thre
test proble=s. *ke follewing validat:
follcwed in the initial validation:
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A. Check A-ainst pwvuar(l) (1069
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A typical hot rehe t piping systenm was analy
Lis for

on Df\nPI.- angé :”\A~ - The elemant Zcrzces
‘& specified respgcnse spectra were co-saresi and
were found to be comparable. The f—e-ue:::cs g
modes 1 through 6 were also in ¢. agreement

In 1963, rno pu
. bad the ca-ab-l 3
pipe elbows. To validas
S&L programs, the piging svs
- . problem No. 2 ¢f the MEC-21 eco puter ¢od
analyzed by the S&l program. Seismic an
; performed using the —es;chée specsIun o
» forces, joint displacements, and joiat
were printed for each mode. The sam: svs
analyzed using the MIC-21 code with a sta
equal to the modal inertia-free forces, a
displacements cbtained freom the twe codes we
ccmparcd and found to be in good agreement.
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NRC mm
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‘Reply:

AIT Qfision

C. PIPSYS § DYNAPIPE

(8]
0

!
(8 )
v
"
.0
n
O
=
—~
(=4
0
~J
ra
~

In 1972, wher the P

IPSYS progranm was develzred,
it was extensively benchmar =4 PERINSY w*e
DYNRAPIPE prosran. TyPical piping systers were
Tun on the two prosra=s and found to yield the sare
responses on the two ccdies. .

D. PIPSYS § DYNAPIPE Chack 2zainss pwvvaz(l) ...
2)

NaST= e (3, (157
In 1972 the ~22al e*‘c‘s and tixz hisstory cf
Iesponse tOo yipe transients uezng :he modal tire

histcz met=od on 22 S'S and DYNAPIPE ware checked
againat wnose ob:a;.-eJ grom DYNAL and NAST

Cood agreesent was obtained in responses from the
four codes.

Reie 2rces

1. ICES DYNAL User's Man lual, McDonnell-Douglas Auscmaszian
2. MEC-21, 7094, 'A Piping Flexibility Analvsis Progran
for the IBM7090 and 70%4," Los Ala=es Scianzidie

Laboratory, bn versity of California, 1964.
3. NASTRAN Use" Manual, NASA §P-221.
In additicn Sargent & L-*‘y would welccrme a genaric
review cf our PiPing progran by the N2C Licensing
Staf¢f. Tst review cculd most effectively ze conliussed
in our offices where all' documentation an= Key pessanzel
would be availatle to the sta-z.
If any of the :ethods listed in ;te~ il arze icdancifies,
subnit a plan of action and an estimates sch2iduls Zeor
the re-evaluation 2f the zafzsy relases F->ing, S.Frcros
and egquigment affe~ted Ly these analysis tecanigues.
Also p—ovx.e an estimate of the Zagree t2 which the
capability of the Plan: o safoly withstand a saismic
event in the interia is impacted.

ll:

- .

None of the computer

Frograms used by Sargent & Luniy
for scisnic analysi S salety related piping explcy
the algebraic technicues described in ite-m (1), *
the:e‘o._, no reanalysis of any safety relascd Piping

Mot EAS e

: E. B. B. anca
A. K. Sincgh Associate, Head
Supe:vzsor

Enginecring ilechanics Divisicn
Structural Analytical s . =

(4) : ‘-

- T e e e e see——— - ——



GENERAL &5 FLECTRIC wocLEAR ENERGT

PROJECTS DiVISION

JENEPAL ELECTRIL COMPANY 198 SUFTNES AWE. SAN AEE. SAUFFNIA 2D
Mo 351, (e08) 925-2°8F ‘

A—’ — P 1 , - = /
L b= o A jo—
' - - - T
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Key 28, 157¢ 4
10EC- 3637 |

-

¥r. F. E. Gregor, Syitew Engineer
Eyrico fere’ 2 Project

The Detreit fagision Conperny
Cecwmentation Contred = Roum 30
2000 Second Ave.

Detreit, Wi 43226

pear Mr. Gregor:

SUBJECT: GF RESPONSE 10 Ml
IE - BULLETIN 79-07

Referenca: FE2-44672 dated 5079

As Teguested in the referenceo letier, the GF nes onse W0 items )
throuch 4 of je-gutietin 75-07 ig as foliows:

!M‘lll

None of the camputer codes used f
fapertant W& safety em;icyed the technioues {gentr1 eu In

oy the seismil ansiysis of pioing sysiess
iter 1.
1ter 3

The SAP/PISY3 cosputer progracs were ysed fo- seisyic pining endiys's.
A descripzicm 0¥ tnese progrars and the veriftication procecire is
presentzd below

$a245 Ve ricatica

Pregrae Qascriovion

SApds, @ versiom of AP was originely geveicgws o Geners) §leccric
py F. A Petarson ard K. J. Batne o7 Lhe gEngineeTing fpalysis Carporation
at Berxeley. Tne SAP progren is 8 generd® puTpcse gLTLCLUTe PTOCra”

useo to perfors stetic anc aymseic sralysis of accheniza) and piuing
corpanents by the finile elesent metnce.

'+ POOR ORIGINAL
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vo eexenat € pirctmie
Mr. F. E. Gregor

Page 2
S~—

May 24, 197%

D

verificatior

Al GE prodcctions versions of SAP gre ver ifTed using @ special bench
BTh protiem that exercire: #!° the imooriant fedtures of Lo preeora”
The bench mari pretiev hos beer anaiyzed Tor the e77ects of consty2°nt
of free enc, C'strticred forces, and i: dvnawically sngiyTed 1o deterning
800t shapes and netural freguencies 9sing SewAnson S»3ie” 5 ANSYL progar.
ANSYS was 0lsD uses to predict dymanic response of the dench mary prouien
TTuczing tre respoense spectra and time Alstory Sntegratien metheces. T
previcies Trequencies, Boce shapes, ANC 10404 were cuaperad & the
corresponding 542 oredictiions The S4f prougren preciciior hec ic be
consistent with those of ANSYS before SAP was quaiified for production
gse.  ia order to test wnique features 27 JAP thet cannct be compareo i -
the resuits of anolher program. o special preolen s cevised which has
fan equivaient computler o marvaiily caicu'atec suistion. PRevors any new
version of SAF 1s verified, for producttiio™ Spriicaticn. the Lench sarx
pretlien is ~eanalyZed Lo verify that hé procrae changes have nct charged

predictions or reduced tae ‘r accuracy.

Bis:; Verilication

Progree Bescription

DISYS 18 3 cown.ter progras spaciaifiged 10 anai»e prong systere.  IThe
PIiSYZ progran puv'des & nigh!y Tlexinle user o"rented 'aput format for
piving systex meoeling. The analysis acduies o* ®J5YS ave Taven Qiveziiy

fcrn the LAPSE progran.

Yerificatior

Since PiSYS snalysis modulss are imentical to S52Pal, 3 SAF #nalyseis Ot @
Lypice) BWR <tesn oT0 iy syvtez s nsed as a dench mar« prodvles for
PISYS ver ficatior. The stear Yine s an@iviced Tor hersa) expansion,
seaq weipnt, anc & veriely of dynenic loasrs ip arger to exevcise al! uhe
“eatures of PISYi. FPISYS wes not verif g as 8 precuction pregrar wrts’
the pregictions at SAP anZ PISYS were shoen to 3¢ igentical 1o praciica!

purpcses.

Before any new versian 9% PISYS s verifigd “or o cauctiour aLciicatiun
Lre bench merk preliem is reanalyzec 10 verify that the progras changes
have not chergecd the prediclions o "wduced their acsurscy.

Five BRC Ddench mark oropiees wiil 2i:0 be 2ralyzeo s a further ver ' cat.om
of the PISYS coce. This analvsiz 1s mspeced to de zomp'2iad anc submiited

to the (omadssion for meviww by Ju) 13, 1879,
iter 4
Mo furiher rexconge s required.

440 100




i Cerimat € fusconic

K . E. Greger

Page 2
Mav 24, V976

l|\

Pleess cal’' ! yocu have any guestiurs,
very t™uly yours,
. ” ) /
i r
9(/'0& -6/'17‘5\.'¢< 2
£ ¥ lJoinrsen Y a2 dd
Proiect ¥araper
~ Eaercn Fer!l 2 Ciyject

C4l patL /290~ 3%4

cz: L. R. Swaascrn., GF. Dezrait
F. Greger, Eciscn
H. A Rxnkle, &L Site
D. R Poni-a=z, 5 Site
File: 0./8722-15
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ATTACHMENT (D

'~ T

nUteCh 145 MARTINVALE LANE o SAN JOSE, CALIFORNIA 26119 « PHONE (408 829
h .
L

May 18, 1379
DET-01-165

~Mr. F. E. Gregor
Detroit Edison Company
333 Engineering Construction - Troy
2000 Seccnda Avenue
Detroit MI 48226

Subject: Response to NRC IE Bulletin 79-07 -
Seismic Analysis of Safety-Related Piping for Enricoc
Fermi Atomic Power Plant, Unit 2.

References: 1. Seismic Stress Analysis of Safety-Related
PI;Ing, NRC 1E Bulletin 79-07, dated Ksrzl 14,

2. PISTAR Verification Report, NUTECH Topical
eport -/6= , Revision 0.
3. PISTAR User's Manual, NUTECH Topical Report

TR-?S-UUZ, Revision |o

AN Pressure Vessels and Piping, 1972 Computer
Program Veritfication T%E’imerican Society of
Eecganxcaf Engineers, 1972, 72-94235.

Se ANSYS Engineering Analysis User's Manual
Bwanson Analysis oystems, 1nNCe, 19/90.

6. Enrico Fermio Power Plant, Unit 2, Primar
Containment otress Report for Pool Swell and
Satety/Relief Valve Discharge Loads, NCIECH

eport -0T=157 (in preparation).

Dear Frank:

In response tc the Detroit Edison letter of May 10, letter EF2-
44671, the following information is provided concerning analysis
of safety-related piping performed by NUTECH for the Enrico Fermi
Atomic Power Plant, Unit 2. NUTECH performed seismic analysis
for ghe following safety-related piping within the suppression
chanmber:

Vacuum Breaker Pneumatic Piping
HPCI Turbine Exhaust Piping
RCIC Turbine Exhaust Piping
HPCI Condensate Line

RCIC Condensate Line

RHR Test Line

Core Spray Test Line

0000ODO0CO
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F. E. CGregor -2 - May 18, 1979
- DET-01-199

The results of these analyses are documented in Reference €.
NUTECH's piping program PISTAR was used to perform the analysis.

PISTAR is a NUTECH proprietary computer program developed to
perform the analysis of power piping. The program is based on
the well-known computer program, SAP-4, developed at the

~University of California at Berkeley. Complete user
documentation for PISTAR, which includes a user's manual
(Reference 3) and verification report (Reference 2), is
available.

The concerns addressed in the NRC Bulletin (Reference 1) involved
methods used in performing seismic analysis of safety-related
piping. Specifically, the NRC is concerned with the methods used
in combining the codirectional and modal responses due to
earthquake motion, using either response spectrum or time-history
techniques. A description of the response spectrum tecinique
used in the analysis of the safety-related piping previously
listed is given below. No seismic analysis was performed using
time-history techniques and therefore this option need nct be
iscussed.

Response to each item listed in Reference 1 is given below:

Item 1: The combination methods used in performing the seismic
analysis of the safety-related piping listed above was
Square-Root-Sum-of-the Squares (SRSS) method for both
the co-directional responses, and modal responses due
to earthquake motion.

Item 2: A complete listing for the dynamic response analysis
pertion of the computer pro%ram is required to be
submitted to the !NRC only if direct combination of
codirectional or modal responses due to earthquake
motion was used. Since the SRSS combination method was
used, the listing of the program will not be submitted
to the NRC at this time.

Item 3: The response spectrum analysis technique employed in
PISTAK was verified using the AlISYS computer program
(Reference 5). Problem No. 6, as defined in
Reference &, was solved on both PISTAR and ANSYS to
verify the SRSS combination techniques. The PISTAR
Verification Report (Reference 2) provices more
detailed information on the program verification and is
available upon request.

Ited 4. No reevaluation of the safety-related piping listed

above is required since the SRSS combination method was
used.
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1f you have any other questions concerning this matter, please
don't hesitate to call either of the undersigned.

Very truly yours,

<P

3. R. Artecburn, P.L.
bngineer

2L

A. B. Higginbotham, P.E.
Project gineer

ol
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¢cc: W. F. Colbert
D. F. Lehnert
File 50.3u1.0001
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