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PA.C IF IC GAS A.ND ZLZC TRIC C 0 1VE PA.NY
77 BEALE STREET ~ SAN,FRANCISCO, CALIFORNIA94106 ~ (415) 781.4211 ~ TWX 910 372 6587

J. O. SCHUYLKR
VICE tRCSIDKNT

NUCLEAR POWER GKNERAIION

January 6, 1984

PGandE Letter No: DCL-84-003

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Docket No. 50-275, Ol -DPR-76
Diablo Canyon Unit 'l

SSER 20 Open Item 2

Dear Mr. Knighton:

In the Diablo Canyon Safety Evaluation Report, Supplement Ho. 20 (SSER 20),
the Staff indicated a need for further information to provide assurance that
the horizontal response spectra fr om the containment interior concrete
pr ovides an adequate basis for qualifying the piping systems supported fr om

the annulus steel framing. PGandE provided information on this subject in
letters dated September 9, October 12, and November 28, 1983.

At a meeting on December 6, 1983, the Staff requested that PGandE perform
additional analysis for a piping system in the high amplification area of the
annulus structure. In response to that request, enclosed are the details of
the proposed study.

Sincerely,

Enc'losure

CC: D. G. Eisenhut
H. E. Schierling
Service List

840ff00417 840i06,PDR ADQCK 05000275
PDR
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ENCLOSURE

PGandE Letter No.: DCL-84-003

Stud of Conservatism in Annulus Pi in S stems for
ec ra n u ove er z

In order to further quantify the design conservatism in the piping attached to
the annulus structur e to resist seismic loads, the DCP will r eanalyze three
piping systems in more detail than is done in the normal production
qualification analyses. The majority of the annulus piping is supported from
elevation 101'nd 106'. These detailed analyses will include piping at
elevation 106'ince that piping is further above the base and will experience
a more severe seismic response. Further, the three selected piping systems
pass through the most severely excited zone on that level. These three piping
systems were selected to provide a range of frequencies, support
configurations, and pipe diameters. The analysis of the piping systems will
be performed through the combined load equations for supports and pipe stress.

The piping analysis will be performed in three steps as follows:

1. An envelope response spectra encompassing the actual support
locations will be used as a uniform input to all supports. Variable
damping as suggested by the Pressure Yessel Research Council piping
committee will be used. The response spectra wi 11 be broadened
according to the Hosgri criteria.

2. A set of envelope acceleration time-histories will be applied as
uniform support motion; i.e., all supports will exper ience the same
motion. Two damping options will be considered: (a) uniform damping
of 2X and (b) the variable damping in step I above.

3. The piping systems will be subjected to multiple support acceleration
time histories; i.e., the motion of the annulus at each support point
will be determined and then applied at the corresponding locations on
the piping system. A uniform damping of 2X and the variable damping
in step I will be considered.

In all three steps, only the Hosgr i load combination wi 11 be considered
because the DE/DDE spectra do not have amplification beyond 20 Hertz.

The analysis will be considered comp'Iete when sufficient information has been
developed to quantify the appropriate level of conservatism. If, for example,
this has been accomplished at the end of step 2, step 3 will not be
performed. Studies by Lawrence Livermore National Laboratory indicate
considerable conservatism exists wh'en compar ing the conventional methods of
analysis (envelope response spectra) with the time-history method of analysis
and, in particular, when multiple support time-histories are used. In fact,
in a recent public ACRS meeting in San Francisco (December 15 and 16, 1983),
the smallest ratio reported for conventional analysis results to the multiple
support time history analysis results is 1.9.

If the conservatism needs further quantification beyond that obtained in this
study, addition'al studies could be performed considering such items as coupled
horizontal and vertical analysis, a more precis'e definition of damping, a

refinement of the horizontal input motion into the annulus steel, and the
effect of gaps between the piping and seismic supports.

5114a
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