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PA CIVIC GA.S AND ELECTRIC COMPANY
77 BEALE STREET, ~ SAN,FRANCISCO, CALIFORNIA94106 ~ (416) 781.4211 ~ TWX 910.372 6587

J. O. SCHUYLBR
VLCC CRCCIILCLIT

RVCCCAR COwCR CCLICRA1IOLI

October 6, 1983

Mr. Darrell G. Eisenhut, Director
Division of Licensing
Office of Nuclear Regulatory Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Docket No. 50-275, OL-DRP-76
Diablo Canyon Unit 1

Safety Evaluation Report, Supplement No. 18

Dear Mr. Eisenhut:

The Diablo Canyon Safety Evaluation Report, Supplement No. 18
(SSER 18) identified items which the Staff considered unresolved as of
June 30, 1983. PGandE provided responses to these items on August 30,
September 6, and September 9, 1983.

Pursuant to discussions between the Staff and PGandE resulting from
the September 28, 1983 meeting, enclosed are clarifications and/or additional
information on some of the SSER 18 open items. As a result of the
September 28 meeting, PGandE considers SSER 18 open items numbered 3, 4, 7,
10, and 19,(as listed in SECY-83-366, Enclosure 5) to be resolved. PGandE
considers the enclosed information to resolve SSER 18 open items (numbered
similarly) 1, 16, 17, 18, 23, 24, and 27.

Sincerely,

. 0. Schuy

Enclosures

cc: R. L. Cloud, RLCA
W. E. Cooper, TES
J. B. Martin, NRC

H. E. Schierling, NRC

F. Sestak, Jr., S8W

Appeal Board
Service List yt

DPCP 05000275Oi70517 83i'006
PDR A
E

PDR
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Freehand Avera i of tra (SECY-83-366, Enclosure 5, Item 1)

HSf l: Free-hand averaging of spectra for contaianent annulus
structure should be in accordance with staff approved
technique.'C.3-9)

DCP RESPONSE:

This response supplements information provided in PGandE letters to the
NRC dated August 30 and September 9, 1983, and information provided in the
September 28, 1983 meeting.

Pursuant to discussions between the Staff and the Project, the Staff
requested that a conparison be made between raw and averaged spectra.

Enclosed are three figures showing the evolution of raw floor spectra into
the final spectra. FigureDws the raw ~ctra; figure 2-is. the. sane spectra .

after it has been smoothed at Xrequencies below 5 cps. Notice there is no
...change. in the spectra above 5 cps and that. the-curve Mlow 5 cps in Figure 2

is indeed an average and not.a lower bound of the caaparable portion of the
curve shown in Figure 1. Figure 3 shows the broadened spectra with the ground
spectra for canparison. %his cceparison is for one location in the
structure. The same process was used for all other vertical spectra for the
annulus steel structures.

PGandE considers this additional information to resolve this SSER No. 18

open, item.
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EHCIDSURE 2

Lar e Bore Pi i
Iten 16 and 17)

rts/Buckli Criteria (SECY-83-366, Enclosure 5,

I%Bi 16:

IKH 17:

'Results of analysis of large bore piping supports should be

verified
(C.3-48)'Buckling

criteria for linear supports, specifically the Euler
buckling equation for calculating critical buckling loads for
all slenderness ratios, should be evaluated and justified

(C.3%8)'CP

RESPONSE

This response supplenents information provided in PGandE letters to the
NRC dated August 30 and September 9~ 1983'nd information provided in the
September 28, 1983 meeting.

, ~e 3)iablo Canyon moject. (DCP) position-.on, the buckling:,criteria is
- 4iscussed beau.

Buckling .criteria for piping,supports was stated in the PSAR in the Hosgri
amendment. Since the B31.1 Code does not address buckling, the Project
criteria document for pipe supports, DCM M-9, states rules for the design of
pipe supports and provides additional stipulations that increase the
conservatism of the PSAR caanitments for standard coaponents. This criteria
for faulted conditions require that members be capable of sustaining a load of
2/3 of critical buckling or 1.2 Fy, whichever is smaller. (Critical
buckling is. defined as Euler buckling.) This criteria is in agreement with
peahx P af the ESNE Gxh Section ZIZ.

+Critical buckling in this case will be defined as the AISC curve without
safety factors (curve C in Attachment 1) .
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In a meeting with Staff on September 28, 1983, this criteria was discussed

in light of a new interpretation and pending revision to Appendix F. Dr.
Hartzman explained that the new revision to Appendix F will require 2/3
critical buckling» with an allowed increase for very small slenderness ratios.

In that meeting, DCP explained that this allowable most probably would not
govern the design. Bending stresses. usually. govern; further, combined axial
and bending stresses use an interaction equation.- However, in order to bring
the concern into perspective, the DCP has selected for study 24 typical cases

of standard canponents where the slenderness ratio is below Cc. The results
of that study are presented in Attachment 1, where the cases are designated by

~e cases whirr~ KL/R<Cc are virtually limited to short stanchions
and 'T shoes". As can be seen from the graph, case 17 is the limiting case

and is approximately 6'f 2/3 critical buckling (AISC without safety
factors).

%e believe that this study demonstrates that the critical buckliag issue

is not a concern regardless of the criteria chosen for the allowable. Me

. '.further believe. that-,the Project criteria as stated in the.FSAR is, consistent
-- vith interpretations.applied to Appendix F-as-it,now exists.= -For..these

reasons we-believe We Project criteria as it now stands is adequate to
control buckling,i.n the pipe supports at Diablo Canyon.

PGandE considers this additional information to resolve this SSER No. 18

open item.
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ENCMSmm 3

ITR-12/17~nf irmato Anal ses of Pi i Calculations (SECS&3-366,

Enclosure 5, Item 1&)

MR 18: 'Calculations for selected piping systems analyzed previously in
ITR 12 and ITR 17 should be repeated with revised support
configurations and current loadings to verify that piping and

supports satisfy corresponding design criteria. Results of
piping system reevaluation with high thermal load should be

verified.
(C.3-48)'CP

RESPONSE:

This response supplements information provided in PGandE letters to the

NRC dated August 30 and September 9, 1983, and information provided in the
September 28, 1983 meeting.

Pursuant to discussions between, the'-NRC..Staff.and the eject,-.~ ~ipiag
. problems have been selected by the Staff /or ~ndependent~yses. The two
- problems are-Project piping. analyses 8-111 and-7-101. These analyses.-will be

cmpleted prior to full power operation.

PGandE considers this additional information to resolve this SSER No. 18

open item for fuel load.
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ENCLOSURE 4

Cable Tra Qualification (SECT-83-366, Enclosure 5, Item 23)

NRC QUESTION:

Discuss the two methods used to verify the adequacy of the raceway

supports.

DCP RFBPONSE:

This response supplements information provided in PGandE letters to the
NRC dated August 30 and September 9, 1983, and information provided in the
September 28, 1983 meeting.

The methodology used to verify the adequacy. of .the raceway. supports is
described in the Diablo Canyon Project Phase I Final Report. This

methodology, which is described below is in conformance with the;Final .Safety
Jlaalysis- Report ccemitments ~ ~s the licensing:~is.

'-

Specifically, the supports wre evaluated using a response. spectrum

~ysis. The support-frequency is calculated by-lurrping the tributary mass
*

of the raceway onto the support structure. Hand catputation or the STRUDL

computer program is used to calculate the support frequency. Seismic
accelerations are then found fran the applicable seven percent damped response

spectra. Seven percent danping is in confornence with NRC Regulatory Guide

1.61 recaanendations for bolted structures. This method was used in the
original qualification of the raceway supports (prior to October, 1981) and is

~, .=. 'typical of= most-analyses of this&ype of support system."'this approach is the
Xicensisg basis for the raoeway eyshesac. %his methodology has been reviewed

and accepted hy the IINP.

As is the case for most engineering analyses, alternate methods of
evaluation are available. In order to provide additional confidence in the
adequacy of the raceway supports, the Diablo Ganyon Project has evaluated



t



these supports by a second method. %his second method treats the raceway and

its supports. as a system. 9he conduit or cable %ray are considered structural
elements spanning between adjacent supports. The flexibilityof the raceway

is then combined analytically with the flexibilityof the supports. A system

frequency results.

Extensive testing of raceway support systems was performed under the

direction of Bechtel Power Corporation (ref. 1). One important conclusion of
this testing program was that the cable tray exhibit high damping. This is
primarily due to navement of the cables inside the trays. A minimum danping
value of 15% was measured, and in most tests the damping was much higher.

5he 154 danping value was used in the Diablo Canyon Project's second

'system) methodology for evaluation of supports carrying cable trays. For

supports with conduit, 7% danping was used as in the initial analysis. The

response spectrum analysis was.then completed in the same manner as= in the
first method of support evaluation.

„j'n

.sumnary.; the raceway. supports are verified ~ix~ ~.methodology
= described in the Phase I Final Report (the licensing .basis) as well as by a

second 'system" evaluation. Any supports that 'did not qualify by-both methods =

of evaluation were appropriately modified.

PGandE considers this additional information to resolve this SSER No. 18

open item.

NRC QUESTION:

- "- Provide szmyle'calculations carparing the results af a system frequency

cjoeputation aede 'by 1) interaction"equation and 2) hy ca~puter sedelieg.

- SCP -)KSKHSE

This response supplements information provided in PGandE letters to the
NRC dated August 30 and September 9, 1983, and information provided in the

September 28, 1983 meeting.





Determination of the fundanental frequency of raceway support
'systems'as

acconplished using the tvo following nethods:

(1) Individual computations vere made of the support and of the raceway

(conduit or cable tray) spanning between tvo adjacent supports. %bese

individual frequencies were then canbined to arrive at a system frequency
using the following equation:

fsystem-
su@art) + raceway)

(2) Alternately, the supports and the raceway were modeled using a

carrputer program (STRUDL). 5he carrputer program carrputed the system frequency

by the Rayleigh-Ritz method.

Both methods were used in the raceway s~rt design verification.
However, no calculations could be found that used both methods on the same

-subpart type.. 2heref ore,;two-calculations .vere. randanly-selected ~ amended

to include.both computational methods..9he results of these carrparisons are
as follows:

First Calculation
'I

Vertical Horizontal

Second Calculation

Vertical Horizontal

Interaction
Equation
(Method 1) 13.5 cps 24.1 cps 21.3 cps 29.4 cps

STRUDL
Axhel

. (S th~2). - 17 9 cps, 25A cpa %.3. ops 32.3 cps

%he carparisons show that the interaction equation calculations provided
le>ter Srequencies than the carputer models. %his generally leads to
calculation of higher response spectra accelerations by the interaction
equation method, indicating that the interaction equation method provides
conservative results.

PGandE considers this additional information to resolve this SSER No. 18

open item.
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Initially, suPport types with factors of safety less than 1.1 vere

selected for review. This resulted in review of 35 calculations: 23 of the
A1202 menbers, 8 of the E1202, and 4 of the 81202. All of these supports vere
found to be acceptable when reviewed against the acceptance criteria resulting
from the spotmeld test program. It vas obvious that the rest of the support

types would also be found acceptable. Therefore, no further calculations vere
reviewed for flexural shear flow.

In order to address the second area of concern, direct shear, the
back-to-back support types were all reviewed again. Any support type that was

judged to be susceptible to direct shear vas selected for review. 9%is

resulted in the addition of ll calculations to the review set. When all of
these supports vere found to be acceptable, it was concluded that no further
investigation of direct shear vas required.

PGandE considers this additional information to resolve this SSER Ho. 18

open item.

NRC QUESTION:

S'hat

is the definition.of-a.-raceway support 'type 2

DCP RESPONSE

This response supplements information provided in PGandE letters to the

NRC dated August 30 and September 9, 1983, and information provided in the
September 28, 1983 meeting.

Nxninally, a .'type.'. 4s ~, design issued under:,a unique drawing detail
~ weber;" %he intention of iasuiag different s~rt ~as is to provide
construction with enough details for supporting raceway, so that all
cenfigurations required in the field are backed up with an engineering
calculation.
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Functionally, all support types are identical. Wey all are required to
support the dead weight of the raceway during normal plant operation as well
as seismic loads without loss of electrical function in the cables.

Physically, support types differ in the size, numberi Nld 9%5l58r

cross-section and geanetry. We support types may be cantilevers, trapezes,
or braced francs. Support types also differ in the size and quantity of
conduits and/or trays that they support, as well as in the location on the
support where the raceway may be attached.

Limitations are placed on sane types, restricting the weight of raceway

that may be attached to a support type or restricting the location in the
plant where the type may be installed.

A specific support type will contain a unique combination of the
parameters described above.

PGandE considers this additional information to resolve this SSER No. 18

open item.
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~ASSURE 5

rstrut fields (SECY-83-355, Enclosure 5 Iten 24)

%hat criteria was used to select the 46 raceway support calculations that
were reviewed for spot~id shear str»ngth?

DCP RESPCHSE:

Wis response supplenents information provided in PGandE letters to the
MC dated August 30 and Septeater 9, 1983, and information provided in the
Septeaber 28, 1983 meeting.

Design of the, Diablo Canyon raceway supports relies on shear capacity of
spot welds in back-to-back Superstrut channels in two.,areas. %e first area
is Xlerural hear —.In.order.'.to develop the. flexural. capacity of the.:ca~site * .. =.

.Wumnels,:shear flow'~-Oe -resisted by the-spot welds. %a second area is
Sane supports have configurations in which the ccegesite

Hannels are «ub)ected to direct shear fran the conduits or trays-they support.

Xn order to determine which agyorts needed to he r»viewed, all supports
were screened. %he appraximat»ly 22,000 raceway ~ports have been grouped

into 420 sqpport types. Each af these types has be»n addressed in a unique

Diablo Canyon Pro~ reverification calculation.

%a screening procedure start»d.hy elhainatinN-jail agport.types that did
Mt 4ÃRC4in backMMsclt cSRRRN&o.. Sl oc4»r 40 %Ms~ tilt first ~ cf
+a~e ~ural Nhoar fear ah» baca-hH)ack aygxet tgye aalculatime mace

reviewed to det»aakn» th» factors of safety in h»nding in th» cogeeit»
St&15$ g the lcaar the factor of safety, the mr» reliance was pNced cn

ceuj~it» action of th» strut and, ther»for» the mr» criticQ the spotmld
strongth.
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Oontrol Circuits (SECY-83-366, Enclosure 5, Item 27)

IIX'7: 'Control circuits for isolation valves in steam supply line for
turbine driven auxiliary feedwater purrp should be classified as

safety-related.
(C.4-11)'CP

RESPONSE:

&is response supplements information provided in PGandE letters to the
NRC dated August 30 and September 9, 1983, and information provided in the
September 28, 1983 meeting.

Sm control circuits for PCV-37 and PCV-38 have been classified as

instrument Class IA, which is a safety-related classification.

- PGandE considers Ms-additional. information to resolve .this.SSER No. l8
-open item.
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