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!

GENERAL ELECTRIC COMPANY,175 CURTNER AVE., SAN JOSE. CALIFORNIA 95125 |

MC 682, (40d) 925-3732
MFN 4182-79
RLG dO96-79

July 6,1979

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. Darrell G. Eisenhut, Deputy Director
Division of Operating Reactors

Gen tl emen:

SUBJECT: PISYS ANALYSIS OF NRC BE.ThMARK PROBLEMS

Reference: 1) Letter, M. Hartzman (MEB, DSS) to R. O. Brugge (GE),
Computer Code Verification, dated May 12, 1979

This letter provides a status report on the progress of our analysis of
the five NRC benchmark problems (Reference 1) using the PISYS computer
code. The st'atus of this work, as of June 30, 1979, is as follows:

1. The PISYS solution of four problems (NRC Problems No. 5, No. 6,
No. 323A and No. 101) have been obtained. The solution of the
fifth problem (NRC Problem No. 803) is in progress.

2. The ASME stresses for two problems (NRC Problems No. 323A anc'
No. 101) have been calculated. Calculation; for the other tnree
problems will start shortly.

3. The PISYS solutions show good agreements with the frequency and
nodal participation factor values given with the problem definitions.

4. An internal design eview of the calculational results for all five
problems is being scheduled. The benchmark analysis are expected
to be completed and transmitted to you by July 31, 1979.

The information which we will provide for each of the five benchmark
problems has been agreed to with Dr. M. Hart: man of your staff, and is
given in the attachment to this letter.
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Questions or comments regarding this matter should be directed to
Dr. L. M. Zull of my staff at (408) 325-5599.

Very truly ours,

|*I
P..'L. Gridl y, Manager
Operating Plant Licensing
Safety and Licensing Operation

RLG: pes /933-934

Attachment

cc: L. S. Gifford
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ATTACHMENT

DETAILS OF INFORMATION TO BE
PROVIDED BY GENERAL ELECTRIC

ON THE PISYS ANALYSIS
OF NRC SENCHMARK PRCSLEMS

A. General

1. Computer code name - PISYS.

2. Version and machine - PISYS02 on Honeywell 6600 (GE/NED)

3. E._.e of Acquisition - Feb. 17, 1978 (GE/NED approved pro-
duction status.

4. Method of intramodal and intermodal combination for response
spectrum analysis.

For Brunswick-Pilgrim piping re-anC ysis as well as for GE normal
piping analysis, no intramodal combination of x, y and z earthquake
results is carried out. The results n# x, y, I earthquakes remains
separate until intermodal combination is complete.

For Brunswick and Pilgrin re-analysis, the modal responses for each
earthquake direction are sumred by SRSS method, then these Combined re-
suits for the differeat earthquake directions are added to give the

(
final results fcr the earthquake load. For current GE normal piping
analysis, the modal responses for each earthquake direction, however,
are sumced by the " absolute-sum" closely-spaced-mode SRSS method, and
the combined results for the different earthquake directions are
added with the SRSS method. .

The analysis of the NRC piping benchmark problem will be similar
to GE normal piping analysis. The seismic analysis will be carried
out using the response spectrum analysis of the PISYS computer program.
The x, y and z earthquakes will be input as 3 separate spectra and in
3 separate load cases (although NRC's SAP input specifies, in some
cases, the x, y and z earthquakes as fractions of the same spectrum)
Combination Method V in PISYS will be used for intermodal combination
and inter-earthqu-ke-direction combinatioc. Specifically, the following
calculation will m carried out by PISYS for the NRC orablem

4.1 Modal amplitude calculation
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of the input acceleration spectra inWhere S , S , S are values at un
thex,yand2 directions,respectively.x is the circular frequency'n
ofthenthmode;PQ,P",andpn arethenthmodalparticipationfactor
in the x, y and z directions respectively. A", An, and A, are the nth
modal amplitude (generalized modal displacement) Tor the x, y and z
earthquakes, respectively.

4.2 Modal responses

A" Tq =
n

A" Tq" =

y y n

q" A T=
n

qf are nth modal responses to x, y and z earthquakes,
Where q"Yv, elf.and q"is the transformstion vector relating modal amplituderespect Tn
to specific response tariables sucn as displacement, force, moment, etc.
In the case of displacement T is simply the nth mode shape.n

4.3 Intermodal Combination (Method V)
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Where n and m are two closely-sp3ced modes and the quantity c , san'"
functicn of the nth and mtn modal frecuenci's, 2 and e,,

and of the modal damping coefficient S wnich is" assumed to have the
same(default)valueof0.02forallm8 des;
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Final combined results for the load case with x, y and z earthquakes
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5. Listing of portion of PISYS where modal combinations are performed.
A listing of the response spectrum analysis option of PISYSO2 has
already been given to Dr. M. Hartzman.

B. Outout

1. Isometric Drawing

Isometric drawing by a post-processor, PSPLT01, will be provided.

2. Input Echo

Input echo and entire PISYS output will be provided.

3. Frequencies

Same number of frequencies as spmc..ied in NP.C SAP input for the
benchmark problem will be provided.

4. Mode Shapes

Mode shapes corresponding to the above frequencies will be given.
The mode shapes are given as mass-normalized eigenvector divided
by its amplitude value (i.e., the maximum displacement and rotatica

,
values of the mode snape are equal to ur,ity).

5. Participation Factors

They are given for each of the x, y and Z gicbal directions.

6. Total modal displacecent and rotations.

7. Total element end forces and mcments.

Information for both items 6 and 7 are given as combined results of
x, y and z earthquakes (the quantities 0 , Q , Q, and Q in foregoing

Y
item A4.3).

3. Total ASME Stresses

Tetal ASME stresses are nanc calculatec for selectec locations
~

from tne total merent given in Item 7 (i.e., seismic results
only, no tnermal, dead weight, and other loads), using t"?
fcrmula:

= B;:

Where : is pipe stress, B, aopropriate stress incex for Class I
pioing, M total pipe moneht, c pice outer radius and I M y c

6; jdd~t v, ,'moment of inertia.
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