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Jersey Central Power & Light Compary
Mornstown, New Jersey 07960

. (201) 455-8200
File: 2421.13

June 6, 1979

Mr. Boyce H. Grier, Di- “ctor

Office of Inspection &
Enforcement, Region

U.S. Nuclear Regulatory .ommission

631 Park Avenue

King of Prussia, PA 19406

Dear Mr. Grier:
SUBJECT: FORKED RIVER NUCLEAR STATIOM (FRNS)

DOCKET NUMBER 50-363
IE BULLETIN NO. 79-07 RESPONSE

A version of the ADLPIPE Computer Program, which includes
an algebraic summation technique has been used for the final
design of support for FRNS Containment Spray system. The version
of ADLPIPE utilized uses intra modal algebraic summation for
codirectional components resulting “rom multiple earthquake
directional motions. The Square Root of the Sum of Squares
summation is used to deteimine the combined response for all
modes. Closely spaced modes (within 10%) are summed absolutely.

Burns & Roe, the FRNS Architect Engineer, has directed that
computer listings call for in Item 2 for vers‘mnns of ADLPIPE
from 1972 to the present be forwarded to the NRC. It should be
noted, however, that ADLPIPE is a proprietary program owned and
technically supported by: Arthur D. Little, Inc.; Acorn Park:;
Cambridge, MA 02140.

For operational piping analyses, Burns & Roe has exclusively
used Arthur D. Little piping analysis program, ADLPIPE. This
computer program was the only program in the public domain which
considered the nuclear piping requirements for the Code, ANSI-
B3l.7.

In the year 1972, an updated version enabled the user to
produce a partial stress report required to meet the requirements
of the B&PV ASME Section III, Div. 1 Code, as well as ANSI-B31l.1l
Code for piping and crmponents. It also contained, for the first
time, a spectra modal response analysis for redundant pipe systems./
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Arthur D. Little performed the validation of the Code in
their support of the ADLPIPE Program. This validation is discussed
in Attachment 1.

Buriis & Roe also has an ongoing validation program. Typical
spectra response and time history analyses from the ADLPIPE
Program have been compared with the results from ANSYS and STARDYNE
Computer Programs. Minor differences, due to different numerical
techniques used within the programs, have been identified but
verification has been demonstrated by these comparisons.

In addition, the following comparisons have been made of the
different summation options of ADLPIPE against other recognized
industry methods and benchmarks.

Comparison c¢f ADLPIPE vs. NUPIPE Computer Program.
This study included eight (8) typical pipe systems
having various diameter pipe sizes.

ADLPIPE Algebraic Summation vs. NUPIPE
ADLPIPE Opt. 192 vs. NUPIPE
ADLPIPE Opt. 160 vs. NUPIPE

Second.y, the ADLPIPE Program was used to solve
selected problems in report BNL-NUREG-21241-R2 issued
by Department of Nuclear Energy Brookhaven National
Laboratory.

ADLPIPE Algebraic Summation vs. BNL Hovgaard Problem
ADLPIPE Opt. 192 vs. BNL Hovgaard Problem

ADLPIPE Opt. 16C wvs. BNL Hovgaard Problem

ADLPIPE Algebraic Summation vs. BNL Coffee Table Problem
ADLPIPE Opt. 192 vs. BNL Coffee Table Problem

ADLPIPE Opt. 160 vs. BNL Coffee Table Problem

The FRNS Containment Spray system supports will be reanalyzed
using option 192 of ALDPIPE prior to commencing construction of
this system. 1In addition, option 192 will be used for support/
piping design for other FRNS systems.

Very truly yours,

/ﬂ z‘/ / 1/,f )///’ / - ﬁ//’//

“Ivan R. Finfrock, Jr.

Vice President

asb
Attachment
cc: Director, Office of Inspection &

Enforcement
Division of Reactor Operations &

Inspection 5 I O ] OQ
U.S. Nuclear Regulatory Commission v
Washington, DC 20555



ATTACHMENT 1

VERIFICATION OF ADLPIPE

The following is excerpted from:

Letter from I.W. Dingwell (ADL) to J.B. Mahoney (B&R)
dated April 27, 1979.

- ——

Verification of ADLPIPE

Verificaticn of ADLPIPE was undertakesn in a series of fundazental checks.
In iaportant medifications a supporting docuzent was prepa:cd as an ADLPIPE
reference. The verification procedure was as follows.

Th2a thermal and deadweight loadings were checked by a Hovgaard Bend and
hand calculated systezs given in "Design of Piping Systems™, M. W. Kellogg,
Second Edition, 1956, and "Formulas of Stress and Strain", R.J. Roark,
McCGraw-iill.

The dynamic analyses were checked by '"Response of Structural Systems to
Cround Shock", Shock and Structural Response, ASME, 1960, in "ADLP?IPE
Results of Mocdal Given by Young (ADLP?IPE Reference 4), and "Dynamic
Behavior 'of a Foundation-Like Struccure', Mechanical Independence Methods,
ASME, 19538, in "Experi=zental Verification of ADLPIPE Mod 1" (ADL?IPE
Reference 3).

The tize history analysis was checked by a sepavate analytical solution,
nf the probles given in "Analytical Methods of Vibracions," page 395,
Leonard Medinovicch, "ADLPIPE Tize History Response Compared with a
Xnown Solution for a Heavily Dazped Systesms (ADLPIPE Reference 14). A
gecond check wvas cade using "Pressure Vessel and Piping 1972 Computer
Progress Verification”, ASME, 1972 (Problea 3).

The ther=al transieat analysis was verifled by a scparate analysis, “Traa=-
sient Ther=al Cradicnt Stresses', E. B. Branch, Heating, Piping and Alr
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Conditioning, Voluze 43, 1971, pages 132-136, "ADLPIPE Thermal Transient

Asalysis" (Refercace 13).

The cosputation of intra and {nter =modal c=oment component susmation has

been verified by a separate cosputer progras for that purpose.

report “ADLPIPE Modal Respeonse Cocbination for Closely Spaced

available as ADLPIPE reference 24.

Mo
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Various calculatinn procedures required by ASIE Section IITI were verified
in ADLPIPE references 10, 11, and 18 enticled "ADLPITZ Cezputation of
Bending Stress in Tees and Zranch Coanections, ASME Section III, Class

1 Piping", "ADLPIPZ Cesputation of Resultaat Mozents for Section 11
Class 2 and 3 Stresses’, and wisLP1PE Stress Compucation of Piping Compo=
S1 331 and ASME Sectien

nents: A Comparisen with Hand Calculations for AN
I1I."

i

To 1978 aa indepenient third party review of ADLPIPE (Section II1I, Ciass
1) was perforzed wyerificazion of ADLPIPEZ, ASIE Section III, Class 1

Piping Stress Prograa", Teladyme Eagineering Services,

2884-1, August 11, 1978.

ADLPIPE Develoozent Policy

The foll:swing polizies have been {n effect during
ADLPIPE: -

Report No. TR~

the development of

1. The details of caleulation processes are available to the
public by free discributicn of operating zanuals and references.
These are tabulated in Appendix I. Each major new feature

,Qf ADLPIPE is docuzented for user review.

2. Program listings are =ade available to licensees. Licen§ee¢z
are noc restricted from making progra3 changes.

3, ADLPIPE is pericdically {mproved and updated and licensees
tize of the release

are notified of the modificaticns at the
of the modified version.

4. ADLPIPE i{s hand checked wherever possille.
possible, ADLPIPZ {s checked by cxperizental resul

results of other calculation proceduras.
large or small, is checked.

When this is not
ts or the L

Every modification,

S. Special versions of ADLPIPE will be written to a licensee's
specification. However, the version of ADLPIPE released to
computer service burcaus gencrally does not have such special

additions.

6. 014 versions of ADLPIPE are notC retained by Avthur D. Little,
Ioc. Instead, deginning in 1971, all new versions of ADLPIPE
were backward integrated. The preseat version of ADIPIPE
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maintaing all past features which have been made available
to the users during the period 1971 to 1979.
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» o I. . Di- ','-'cll
. Arthur D. vLittle, Inc.
Cambridge, MA 02140
Apr.l 19, 1479
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