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The staff of the U.S. Nuclear Requlator:

1974, its Safety Evaluation Report

Pacific Gas and ctric Company
Prawer Plant "4 p Ini+ 2
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. -
suppliement Nos. ugh 16 and Nos

18) dated August 1¢ presented t

related to the verification effort fo
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)f followup ite that required
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SER Supplement 19, dated October 14, . presented the staff's safet
tion of those unresolved matters identif in SSER 18 which must be s:
torily resolved prior to commencement of fuel loading operations at Di
Canyon Unit 1 which is also known as St 1 of the Diablo Canyon Unit
ing process (Supplement 17 has not yet been issued. It is not rela
design verification effort.

e add nal

-]

\

This SER Supplement No. 20 ) and presents th

tion those matters that must be satisfactorily resoly

achieving criticality and operating at power ¢ S up

full power, i.e., full reinstatement of the anded | PO license.

is also known as Step 2 of the Diablo Canyon it 9 ensing process. The
verification effort relates only to Unit 1 of o Canyon Nuclear Power
Plant; therefore, this supplement applies on!) 1 unless otherwise
stated. SER Supplement No. 20 is based on information available to the staff
35 of December 16, 1983,

The verification effort covers a wide range of subjects tha
effectively i~ the normal S Therefore, the safety evaluation of the

t cannot be presented

was rep in Appendix C to thns
: Appendix A was
jsed fnr -hp A"""."C‘QQV .\ ) F s +he H‘f“"ﬁ":rjsn"‘

Uiablo Canyon SER)

- tha

contributors to the report.

The NRC Project Manacer for the .
Mr. H. Schierlina. Mr. Schierling may be contacted by
or by writing to the following address:

canvon Nuclear

£

Division

J.S. Nuclear Reaulatory

Mr. H. Schierling
0

f Licensing

Wwashington, D.C
.opies of this supplement are avail for
-omnission's Public Document Room at 1717 H
at the California Polytechnic State Universi
Department, San Luis Obispo, CA 93407 :
daescribed on the inside front cover
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BACKGROUND AND INTRODUCTION
t 5, 1983, the NRC staff issued SER Supplement N 3 (SSER 18) which
ed the staff evaluation of a design verification eff for Diablo Canyon
1. The basis for this effort and a description of re s of this

-

pre
uni
effort were presented in detail in SSER 18. In summary, the on Memoran-
dum and Order CLI-81-30 (November 19, 1981) suspended the authorization to load
fuel and perform low power testing granted by the Diablo Canyon Unit 1 Operating
License No. DPR-76 because serious weaknesses had been identified in the imple-
mentation of the quality assurance programs of PG&E and its seismic. service
related contractors. The Commission Order required that an independent design
verification program (IDVP) of seismic, service related contract activities

-V

On Augus
sent
s
~

~

(pre=1978) be completed to the satisfaction of the NRC prior to 11fting the
suspension. In addition, the NRC staff issued a letter (November 19, 1981)
which required an [DVP with respect to non-seismic, service related contract
ictivities, PGAE internal design activities, and post-1978 seismic, service
related contract activities, which must be satisfactorily completed prior to
NRL decision regarding a full power license. The activities associated wit
the Commission Order and the NRC letter have beccme known as Phase [ and

Phase II of the design verification, respectively

The Diablo Canyon Unit 1 design verification effort consisted of t

efforts. One was the IDVP as discussed above. [t was conducted by

and individuals not associated with

dyne Engitesring Services (TES). This effort was completed in October

The other effort is the PG&E internal technical program (ITP) which is performed
by PG&E's Diablo Canyon Project (DCP) which is a combined PG&E/Bechtel organi-
zation. This effort is still ongoing.

As stated in SSER 18, by the fall of 1982 it became evident that the earlier
distinction between the pre-1978 and post-1978 effectiveness of design

was no longer valid and thus the timing for completion of Phase I and
activities was no longer necessary PG&E proposed and the C

a three-step process for reinstatement of the suspended lo
issuance of the full power license as follows

step 1: fuel lcad authorization (part of

Step 2: «criticality and low power authori
low power license)

Step 3: full power license

The activities that must be completed for each of

neated in the PG&E submittal of December 3, 1982.

sented its safety evaluation of the design verificatio
[TP, without specifically focusing on the requirements for
concept.

The staff safety evaluation of the design verification effort
based on information that had been submitted by the IDVP and
1983. At that time the effort had not been completed ;




verification effort by the IDVP and the DCP (including modifications by the
DCP) were still in progress and the status was provided in SSER 18. Throughout
SSER 18 the staff also had identified a number of open items which, based on
the staff evaluation of the information provided, required further informa-
tion, confirmation of data, additional justification or bases for an analysis
or additional analyses or modifications. In additicn, the staff also had
identified in SSER 18 a number of followup items wnich required further docu-
mentation or verification based on commitments Ly the licensee to update the
Final Safety Analysis Report (FSAR) or the need for staff verification of
certain actions by the licensee.

On October 14, 1983 the staff issued SER Supplement 19 (SSER 19) which updated
the staff evaluation of SSER 18 and, in particular, provided the staff evalua-
tion of those matters that were identified as unresolved in SSER 18 and which
required a satisfactory resolution prior to reinstatement of the licensee's
authority to load fuel i.e., Step 1. SSER 19 was based on information sub-
mitted to the staff as of October 13, 1983. SSER 19 provided a listing of the
31 open items in SSER 18, including the licensing milestone for the resolution
of each open item (i.e., Step 1, 2 or 3) and a listing of the 15 followup items
in SSER 18.

On November 7, 1983 the staff provided the Commission with an evaluation of
each of the 31 open items and the 15 followup items which concluded that all
items designated for resolution prior to authorization to load fuel (i.e.,

Step 1) had been acceptably resolved for Step 1. The evaluation also gave the
bases for the staff conclusion that resolution of the remaining items could be
deferred tu a later time. This evaluation was also issued as Board Notifica-
tion BN-83-179, dated November 9, 1983. On November 8, 1983 the Commission
issued Memorandum and Order CLI-83-27 which reinstated PG&E's license authoriz-
ing fuel loading and precriticality testing at Diablo Canyon Unit 1 in accord-
ance with the conditions as prescribed in the Diablo Canyon Technical Specifica-
tions for Operational Mode 6 (Refueling) and Operational Mode 5 (Cold Shutdown).

This report is SER Suppiement 20 (SSER 20) which is based on information provided
to the staff as of December 15, 1983. This includes semimonthly reports from

the IDVP and PG&E, the IDVP Final Report, the PGAE Final Reports for Phase [

and Phase II, and Interim Technical Reports (ITRs) form the [DVP. A complete
Tist of all [TRs issued is provided in Section 8. SSER 20 presents the staff
safety evaluation of open items and followup items that must be satisfacorily
resolved prior to Step 2 for the reinstatement of the licensee's authority for
Diablo Canyon Unit 1 to achieve criticality and perform low power testing i.e.
the reinstatement of the authority to perform all activities under license
OPR-76.

Since the issuance of SSER 19 PG&E, the IDVP and the staff have continued to
pursue the completion of the design verification effort and the resolution of
issues, in particular those that require satisfactory resolution prior to
Step 2. A1) open items and followup items are listed in Tables C.1-1 and
C.1-2 respectively. During its review the staff met with the licensee and
requested additional infermation on a number of items. The information re-
quests and submittals are included in the chronology presented in Section 7.
The status of each item and the basis and schedule for its resolution as pre-
sented in Board Notification 83-1/9 of November 9, 1983 have been included in
this supplement.
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Introduction

The approach to the seismic design verification effort was discussed in detail
in this section of SSER 18. Initially the effort consisted of a design verifi-
cation of a sample of seismic design activities by t IDVP In early 1982

the OCP expanded its effort to complete seismic design review of all safety-
related structures, systems, and.components. The IDVP then verified this effect
on a sample tases. The staff efforts nsisted of extensive review and analysis

v
including the efforts by its consultant, Brookhaven National Labora
. P

* A I n

0
t to ne ontain ) annuius structure

particular with respec
Structures
Containment Annulus Structure

Free-Hand Averaging of Spectra

SER 18 (page C.3-9) the staff stated that the free-hand averaging of spectra
th

he containment annulus structure should be performed in accordance with a
-approved technique The licensee provided additional information. In
(page C.3-1) the staff stated that, based on its review and evaluation,

concern was resolved. PG&E had committed to provide additional spectra
and appropriate information to confirm the spectra that had been provided at
that time. The concern was further addressed in Board Notification 83-179.
The information that had been submitted by the licensee i1n earlier submittals
containec samples of spectra that had obviously been presented incorrectly
aithough the text of the response and previous discussions with the engineering
staff of the DCP had indicated that acceptable practices had been employed.
Further spectra were submitted on October 14, 1983. B8ased on tie review of the
information the staff concludes that the spectra have been presented correctly
As stated in Board Notification 83-179 the staff considers this open item
resolved.

Open Item 2: 20 Hertz Cutoff Freguency

In SSER 18 (page C.3-9) the staff had stated that the use of the 20 Hert:
frequency for the generation of floor response spectra should be verified
justified. The licensee subsequently provided additional information I
19 (page C.3-2) the staff stated that based on its review and evaluati
information the staff considered the concern resolved PG&E had commi
provide additional analyses to confirm the results In Board Nutific:
83-179 the staff providea the following further bases and a schedule
complete resolution of this concern:

'The annulus steel structure has been ] to assur
structural members have a primary response fregquency of
abcve, referred to

able in seismic ground motion drops

- N +- ~n¥f £ - . "o Th
dS 4 <U nertZ cu equency e




20 Hertz to 33 Hertz. At 33 Hertz no amplification of the ground
motion 1nput occurs. In the 20 Hertz to 33 Hertz range some amplifi-
cation can theoretically occur in the annulus structure with an
attendant increase in the acceleration experienced by piping sup-
ported by the annulus mempbers. The DCP has provided analyses of the
combined structure-piping system that indicate very small effects due
to am:“"‘a'~3n in the 20 Hertz to 33 Hertz range. Although some
additional analyses may be reqguested by the staff to provide a well
documented record for future reference, the ff review to date has
progres to the point where the likelihood of additional modifica-
tions is low. Any modificaticns which may be y will not likely
affect systems or components needed for fuel 1

fere with activities associated with Modes

v
acceptable to the staff to consider this

starf reqguested at a meeting with PG&E on December
itional analysis for a piping system in the
ﬁe annulus structure, since the spectra for these locations show accel
peaks 1n the 20-33 Hertz region. PG&E committed to provide to t
4ts evaluation a detailed outline for this additional piping analysis prior
initiating the analysis The staff requires that this proposal be submitted
or to Mode 2 (criticality). The safety significance of this issue relates
' loadings associated
event. In consideration of the low likelihood of occurrence of
iuring this time period and the small fission product
operation (Mode 2), the staff has determined that the
comparison of the results of this analysis with simil
the same piping system where the 20 Hertz cutoff cr‘tev'o" I aoo"ea
oorooriateiy be deferred for completion before Step 3, i.e.
full pcwer license.

188
. S

3.2.2 Containment Interior Structure
No concern was identified in this section.
Containment Exterior Shel]

Penetrations

17) the staff stated that the
ion analysis should be justifieaq.
ted in SSER 19 (page C.3-2)

Level at Opening

18 (page C.3-17) the staff stated that the
around the opening in the containment exterio
resolution of this open item was presented
Auxiliary Building

Open [tem S: oor Slab Model

The staff identified in SSER 18 (page C.3-22) the fc
assumptions for the auxiliary building floor slab:

v 2




“The seismic model used by the DCP to predict the structural loads
and produce the floor response spectra is of the generally accepted
type for normal seismic analysis. However, the model has many
simplifications and inherent assumptions. One assumption is that
the floor slabs are rigid as compared to the walls. If floor slab
flexibilities are to be used as justification for accepting an over-
stress condition, then these flexibilities should be incorporated
into the dynamic mode] used to predict the structural loadings or
show the flexibilities to be unimpartant "

In Board Notification 83-179 the staff provided the following status, basis
and schedule for the resolution of this concern:

"The seismic stick model used by the DCP to predict the structural
loads and produce the floer response spectra is of the generally
accepted type for normal seismic anralysis and has many simplifica-
tions and inherent assumptions. One assumption is that the floor
slabs are rigid as compared to the walls. The DCP use of a hand
calculation method for distributing the stick model responses to the
individual elements resisting the loads, resulted in higher stresses
than allowable in the floor slabs. The DCP had used the concept of
floor slab flexibility to redistribute loads as a basis for explain-
ing this apparent overstress condition. This explanation was not
acceptable to the staff. The DCP subsequently constructed a three-
dimensional finite element model to more realistically distribute the
stick model loads to the resisting elements. The results of this
finite element analysis indicate the stresses in the floor slabs are
within the Code allowables. The IDVP has verified and accepts the
methodology used by PG&E. The staff is curréntly compieting its
review of this matter. The progress to date for the resolution of
the staff concern indicates that the possibility of additional sig-
nificant modifications to the structure is remote. Any mecdifications
which may be necessary will not likely affect systems or components
needed for fuel load or otherwise interfere with activities associated
with Modes 5 and 6. Therefore it is acceptable tn the staff to defer
the resolution of the auxiliary building floor slab apparent overstress
to Step 2."

In response to the staff's concern, the DCP performed parametric studies by
deveioping a three-stick model which allowed for the inclusion of inplane floor
flexibility. ODetails of these studies are described in Section 4.2.15 of [TR-55
of the IDVP, and the results are summarized in the DCP submittal dated

November 17, 1983.

The staff found these studies inadequate in that the results as reported in
Tables 12 and 13 of ITR-55 showed considerable differences in frequencies and
shear forces between the modelis with infinite beam stiffness and actual upper
bound stiffness. The licensee has since performed additional studies in which
the a 3-D finite element model of the auxiliary building was subjected to

static loadings equal tu the seismic-induced inertial loacs. These inertial
loads were obtained by multiplying the floor accelerations calculated from the
dynamic response of the 2-0 stick model of the building by the mass distribution
in the 3-0 finite element model.
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icensee provided additional information by le of December 2,
addition the staff reviewed the licensee's "3-0 Mode!l Studies-Mode]
culation No. 30.23.1.2.2) during a meetin it icensee on December 6,
Based on the above, the staff found ! sultant slab deformation
these studies departed from a rigid s! n not more. than 20 per-
Since a variation of is magnitude in loor stiffness woul
not cause any signific ifference i verall of the
the staff considers ]

This open issue i

s
haa

concern regarding

f .0de Tor evaluatio
of the flocr slabs and walls is not appropriate. The versions
ACI 318-63 and ACI 318-77 are not the versions committed in the
Hosgri evaluation criteria outlined in the FSAR. The use of the
different versions of the Code and the modifications to the 1977
Code as described in Appendix 2a to the DCP Phase I Final Report

should be justified by the DCP and evaluated by the IDVP."

criteria for

of the Code does
lane forces in

shear walls although Section 104 of ACI 318-63 allows criteria based

on test data to be used for the design of structural components for

s for the acceptance
This 1963 version

loads not covered by its provisions. Initially, the ITP used the ACI
318-77 Code, which explicitly provides criteria for in-plane shear,
until criteria could be deveioped consistent with the provisions of
ACI 318-63. The ITP developed Appendix 2A to the Phase I Final Report
to provide criteria for evaluatina the i loads The provisions
of this document are based on available »

consistent with the ACI 218-63 Code orig \

318-77 Code was used by the [TP for the final member eva
some members and is more conservative than Appendix 2A

318-77, the provisions of Apperdix 2A (and, therefore, AC

are also met. The IDVP has verified the methodology and

use of Appendix 2A. The Appendix is currently under revi

staff The progress to date for the resoiution of the
indicates that the possibility of additional significant modifi
tions to the structure is remote Any modifications which may
necessary will not likely affect systems and components needed
fuel load or otherwise interfere with activities associated wit
Modes 5 and 6 Therefore it is acceptable to the staff to defe
the resolution of the use of Appendix 2A to Step 2

W

i

¢

r

The staff has completed its review
ber 6, 1983, the staff also reviewed
tion package (Calculation No. 3D.23
the DCP in evaluating the strength

)
'




building. It was determined that the procedure as outlined in Appendix 2A of
the Phase I Final Report was used for the gqualification of all slabs ard walls
in the auxiliary building. The provisions of the ACI 318-77 Code were not
applied. However, Appendix 2A does contain 2 shear stress restriction of

10 fé where fé is the compressive stress of the concrete.

Futhermore, the use of Appendix 2A rather than the ACI 318-77 Code is considered
justified since the approved licensing criterion in the ACI 318-63 Code which
contains no provisions for shear walls and Article 104 of that Code permits the
use of design practice justified by test or analysis for items not covered in
the Code. Wwhile in scme cases Appendix 2A is not always as conservative as the
provisions in the ACI 318-77 Code, it is sufficiently conservative and in many
cases it is more conservative. Based on its review and evajuation as discussed
above the staff concludes tha* the use of Appendix 2A of the Phase [ Fina)
Report for qualifying the slabs and shear walls in the auxiliary building is
acceptable. This open issue is therefore resolved.

Open Item 7: Soil Spring Influence on Seismic Response

In SSER 18 (page C.3-22) the staff stated that the discrepancy between the ID\°>
and OCP sensitivity of the soil spring influence on the seismic response of

the auxiliary building should be reconciled, including the resolution of soil
properties and documentation of parametric studies. This open item was resolved
in SSER 19 (page C.3-3).

3.2.5 Fuel Handling Building

Open Item 8: Input from Auxiliary Building Respense

In SSER 18 (page C.3-26) the staff identified the following concern regarding
the translational and torsional respense of the auxiliary building:

"The use of the translational and torsional response of the auxiliary
building as ‘input to the base of the fuel handling building must be
documented more completely in the Phase I report. Parametric studies
to demonstrate the validity of the DCP approach should be included

in the report."

In Board Notification 83-179, the staff provided the tasis, status and schedule
for the resolution of this concern as follows:

"The dynamic analysis of the auxiliary building included a simple
representation of the fuel handling building. The fuel handling
building was decoupied from the auxiliary building and analyzed
separately using a detailed three-d mensional finite element mode!
and the coupled model motion at the fuel handling building base.

This motion consists of two parts, the translation and the torsionz!
motion to the finite element model. This method of decoupling struc-
tural systems is generally accepted by the profession and yields
satisfactory results. The IDVP has verified and accepted the method-
ology used by PG&E. The results presenteda for the finite element
model have been preliminarily reviewed by the staff and appear con-
sistent with the coupled mode!. The staff is currently completing
the review of this matter. The progress to date for the resglution
of the staff concern indicates that the possibility of add:tional

- o - .- . -~ - -



ignificant modifications to the structure is remote. Any modifica-
ions which may be necessary will not Tikely affect syst or compo-
ents needed for fuel load or otherwise interfere wi
sociated with Modes 5 and 6. Therefore, it is ac
n

S >
taff to defer the resolution of the fuel handling
motion to Step 2."

The staff has completed its review. The DCP used

t.
"

the seismic evaluation of the fuel handling building.

was obtained from the time history response of the auxil i

tion 140 ft. This input consists of a translational and - ration component
Since each column in the fuel handling building model is at a i ent distance
from the center of rigidity of the auxiliary buiiding, it will s different

"o
b
P

ut motion In submittals dated November 17, and December 2, 13983, and during

eeting on December 6, 1983, the DCP further clarified procedure used to
op column base inputs from the transiational and ro io components

The evaluations were based on the STARDYNE computer code he column bases of

the fuel handling building were tied together to a rigid base. A single input

was appiied to this base at an offset location that correctly represented the

translationa! ancd rotational component of the motion. The staff considers

this procedure acceptable and this open issue is therefore resolved.

3

Open Item 9: Procedure for Reduction of Degrees of Freedom

he staff identified in SSER 18 (page (.3-26) the fol

"The total number of degrees of freedom contained irn the dynamic
models was reduced to 20-30 degrees of freedom before the dynamic
analyses were performed. Some recent studies have indicated that
this dynamic reduction often results in serious errors particuiarly
with regard to member loads. The particular set of dynamic degrees
of freedom selected for the models s ould be justified."

In Board Notificaticn 83-179, the staff provided the basis, status, and schedul
for the resolution of this concern as follows:

'A statement in the Phase I Final Report regarding the
degrees of freedom in the fuel handling building

was

not clear The staff interpretation of this -

the DCP had reduced the numper of degrees of freeoom from ] to 2
The reason for the staff concern is that recent studies shown
that reductions of this type could result in e individual
member loads. The DCP used the public domain program STARDYNE to
analyze the fuel hand!ing building finite ele l | Comparisons
of results from the finite element model and t! st mode! appear
to show the results to be consistent for base s s, roof acceiera-
tions and displacements. The staff is currently compieting the review
of this matter. The progress to date for the resoiution of the staff
concern indicates that the possibility of aaditio

modifications to the structure is remote. Any mod

may be necessary will not lTikely affect systems

for fuel load or otherwise interfere with activiti

Mocas S and 6 Therefore it is accertable to the

resolution of the degrees of freedom in the fuel

~ I

mode]l to Step 2.
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The staff has completed its review. It has been that the two dynamic
models which incorporate the final modifications , )el handling building
as shown in Figures 2.1.3-19 and 2.1. 3~ [ Final Report have

£

m

20 of the
a total of 156 and 162 dynamic degrees of freedom, re vely The models
which have 20 to 30 dynamic degrees of freedom are for the unmodified fuel
handling building. For the models of the modifiea structure, the reduction of
the dynamic degrees of freedom is accompliished by using the STARDYNE computer
code which has the widely used Guyan reduction procedure. The staff considers
the licensee's models acceptable and this open issue is therefore resolved.

O wn
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& Intake Structure

No concern was identified in this section of
Jutaoor Water Storage Tanks

No concern was identi

3.2.8 Turbine Building

Open Item 10: Load Combinations

n SSER 18 (page C.3-36) the staff identified a concern regarding clarification
of load combinations in the analysis of the turbine building This open item

rern

1
Al
-~

was resolved in SSER 19 (page C.3-3)

Roof Truss Modeling

In SSER 18 the staff raised the following concern ‘regarding the turbine building
roof truss model (SSER 18 page C.3-36):

"The method of modeling the roof truss by two generalized uniaxial
members and obtaining individual truss member responses from the
uniaxial member model is questicnable, since the acticn of the
member is different from that of a truss and the maximum response
of the model may not be the maximum response of each truss member

[n Board Notification 83-179 the staff presented the followi
and schedule for resolving 1s open item:

'The staff was concerned that the method of modeling t
by using two generalized uniaxial members and obtaining
from the members may not produce the maximum response

idual truss member PG&E stated that the generaliz
was used only for calculating global responses and that
member forces were obta:ned from a model that contained
members The responses from the glubal mode! were app
individual member model as static loads. The IDVP has
calculations and concluded that the idealization of the
into two uniaxial members was done properly The staff
compieting the review of this matter The progress t
resolution of the staff concern indicates tha
additional significant modifications to t

ed
na

Qo
& o~
.Ne pPOsS

t
ne structure




modifications which may be necessary will not interfere with activities
associated with Modes 5 ard 6. Therefore it is acceptable to the staff
to defer modeling of the turbine building roof trusses to Step 3."

The staff has essentially completed this review. Upon receipt or acceptable
confirmatory documentation this matter will be resolved. It is highly unlikely
that ary remaining efforts would interfere with activities associated with
Modes 2, 3, 4, 5 or 6. Based on the above the staff concludes that final reso-
Tution must be achieved prior to Step 3, i.e. issuance of a full power lTicense.

Open Item 12: Continuous Exterior Wall

The staff identified in SSER 18 (page C.3-37) a concern regarding the effect of
a continuous exterior wall in the turbine building vertical modeis. In Board
Notification 83-179, the staff provided the status, basis and schedule for tnhe
resolution of this concern as follows:

"The vertical seismic analysis of the turbine building utilized four
different models. The basis for using the four different models is
the fact that the large openings in the floors at the turbine pedestal
divide the floors into separate areas. The staff concern was over
the coupiing of these models through the exterior walls and their
effect on the final results. The vertical walls themselves are not
continuous due to large openings in the walls. Where coupling could
possibly occur, the walls are stiff in their own plane ar’ do not
significantly amplify the ground motion. Thererore, littie or no
coupling appears to occur between the separate models. The IDVP
sample included only one of the four models but did verify that
resistance of adjacent bays were properly accounted for. The staff
is currently completing the review of this matter. The progress to
date for the resolution of the staff concern indicates that the pos-
sibility of additional significant modifications to the structure is
remote. Any modifications which may be necessary will not likely
affect systems or components needed for fuel load or otherwise inter-
fere with activities associated with Modes 5 and 6. Therefore, it is
acceptable to the staff to defer the resoiution of the effect of the
exterior walls on the vertical response to Step 2."

"The staff has completed its review. There are four vertical models used for
the analysis of the turbine building. The exterior walls which extend from
column lines 5.7 to 16 is the area represented by mogels 2 and 3. Hence there
is no coupling between models 1 and 2. The coupiing between modeis 2 and 3 is
considered to be insignificant as demonstrated by the licensee's submittal
dated August 30, 1983. In this submittal, two floor response spectra, gener-
atea at column 11ne A (bent 9, elevation 140 ft) and at column line G, (bent
6.6, elevation 140 ft) respect1ve1y, were ceompared with the input ground
response spectrum. The comparison showed that the amplification of ground
metion through the walls was insignificant. The staff considers this Just1f1ca-
tion for using four separate vertical models acceptable. This open issue is
therefore resolved.

Open Item 13: Vertical Models

The staff stated in SSER 18 (page C.3-37) the following with respect to vertical
models for the turbine building:



The di“ferences in modeling the steel frame and roof

vertical model 1 and vertical mode! 2 need clarificati

cally, the reason for changing the roof truss, i

mode! 1, to uniaxial members in model 2. Furthermore.

be provided why the nodes above 140 ft have degrees
of

model 1, while they only have 3 degrees freedom for mode]l

v

In Board Notifi } ¢ =179 the staff
for resolution :

'The staff was concerned that the differences in the

of freedom for the nodes above elevation 140 used in the two
models of the roof trusses was not consistent with the response of
tructure PG&E stated that since the trusse

S
the turbine bui aing can pruduce hor
+

the

S near each end of
zontal motion from a vert
1nput while those nearer the center of the building could not,
modeis were appropriate. The IDVP sampled one of the models for their
evaluation and found that model acceptable The staff is currently
reviewing this matter in further detail. The progress to date for
the resolution of the staff concern indicates that the possibility of
additional significant modifications to the structure is remote. Any
modifications which may be necessary will not likely affect systems
or components needed for fuel load or otherwise interfere ~*:r ctivi-

ties associated with Modes 5 and 6. Therefore it is acceptable to
r

t the

the staff to defer the resolution of. the degrees of ‘”eECLH for the
> | J

. .
vertical models to Step

The staff has completed its review and evaluation of this issue and concludes
that this open item is resolved.

Open Item 14: Modal Combinations

The staff identified in SSER 18 (page C.3-37)
alternative procedures for modal combinations by
Notification 83-179 the staff provided the status.
resolution of this concern as follows:

'The Phase I Final Report contained

procedures are being reviewed to assur J

combinations using the SRSS method are acceptabl

concerned that some method-other than the SRSS method was

evaluate the structures. The DCP did in fact evaluate the dvnami

response of the turbine building using the double algebraic sum

method of combining modal responses in addition t S

method. The structure was shown capable of withstanding the loa

calculated by either method and satisfies the FSAR requirements

The IDVP stated in their reports that the alternate method (doub]
lgebraic sum) was not used for final member evaluation in the ID

N

0 using the SR

sample. The staff is currently reviewing this matter in more deta

The progress to date for the resolution of the staff concern indi

cates that the possibility of additional significant modifications

the structure 1s remote Any modifications which may be necessary

will not likely affect systems or components needed for fu load
otherwise intarfere w’t ac t'. ties associate




Therefore it is acceptable ' defer the resolution
the concern regarding use of ive procedures for modal
nations by the SRSS method to S

review In i submittal dated August
turbine building was evaluated for dynami
of a modal sition response spectrum
combined on an Additionally, the
force resist the turbine buildi
evaluated for dynamic response cal basis of a double
sum combination of modal responses. S Ff considers the approach
This open issue is therefore resolved.
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identified in SSER 18 (page C.3-37) the concer
84h Edition is in violation of the acceptance
Therefore, the use of the increased allowable

In Board Notification 83-179, the staff prov

and schedule for the resolution of the concern as follow

'The AISC Code, 7th Edition, shows certain values
bearing of bolts against the member material. For

*hH

1
-

-

indicated in the Hosgri Report. The provisions of
Edition, allow higher bearing values and could be
for meeting the conditions of the Hosgri Report commi he
[DVP states that the lower of 1.7 times the AISC allowable stress

or yield strength was used and the licensee criteria were met. The
staff is currently reviewing this matter in more detail. The progres:
to date for the resolution of the staff concern indicates that the
possibility of additional significant modifications to the structure
is remote. Any modifications which may be necessary will not likely
affect systems or components needed for fuel lcad or otherwise inter-
fere with activities associated with Modes 5 and 6 Therefore
acceptable to the staff to defer the resolution of the use of Al
Code, 8th Edition, to Step Z.

M ® O

(

S

t
N

Decemher 2, 1983, the DCP further ¢ istrated the
Edition of the AISC ( \ )ations 1.16-1

The staff has completed 1ts review n submittals

connect
with the DCP on December 6,
actual dimensions and mater
application of the 8th Editi
issue is therefore resolved.

Open Item 31: Response Combinations

The staff identified in SSER 18 (rage C.3-37) t

in the PG&E Phase [ Final Report, "Co-directional
orthogonal components of ground motion are combined
equivalent." indicated some other material or component




herefore, the equivalent method needed further EXDV=“ tion. In Board Notifi-
cation 83-179 the staff provided the status, basis and schedule for the reso-
tion of the concern as follows:

"The PG&E Phase I Finai Report contained a staiemeni that iie
codirectional response due to the three orthogonal components of

nd motion are combined on an SRSS hasis or equivalent This
statement indizated that the provisions of the FSAR may not have been
'0ollowed and f2iled to specify what equivalent method was used. PG&E
subsequently informed the staff that the equivalent method u
the full value of one compcnent added to the sum of 40 percen
each of the other two components. This approach appears to lead to
an acceptable resolution of this concern, and the staff is near

~ - 5 TR - e -~ Th ~ v far
completion of the review of this matter 1@ progress date fo

~ ~
) )
r

*

)f additional significant modifications to the structure is remote.
Any modifications which may be necessary will not likely affect
systems or components needed for fuel load or otherwise interfere
with activities associated with Modes 5 and 6. Therefore it is
acceptable to the staff to defer this matter of codirectional
responses to Step 2."

s
~

the resolution of the staff concern indicates that the pnssibi]
2

The staff has completed its review. In its submittal dated August 30,
he DCP indicated that the eguivalent method used in the turbine build
valuation was to add the full value of one earthquake component to

40 percent of each of the other two components. This method would

result in more conservative results than those by the SRSS combinat

_ -
zero, this method will lead to slightly less consérvative results but the dif-
ference is insignificant for all practical purposes. Ouring a meeting with the

OCP on December 6, 1983, tne staff also reviewed PG&E calculations for "Beam 4-16"

at elevation 119 ft and found the approach acceptable. Based on staff review
of the additional information and the calculations, the staff concludes that
this open issue is, therefore, resolved.

Piping and Piping Supports

Large Bore Piping and Supports

Open I[tem 16: Analysis of Suppo

-

In SSER 18 (page C.3-48
bore piping supports sh
(page C.3-4).

) the staff stated that the results o
ould be verified. This open item was

Open Item 17: Buckling Criteria

The staff identified in SSER 18 (page C. ) the concern
for linear supports, specifically the | ' k1ing equati
critical buckling loads for al! slenderness ’
justified. In SSER 19 (page C.3-5) the

tional information that had been provided
the 1ssue was resolved for fue! loadin

additional analyses for confirmation




presented the status, basis and schedule for the resoluti
follows:

This item relates to an interpretation of subsection
Boiler and Pressure Vessel Code. peci “f=“.,
accept the upper range of the design ¢ urve employed by
implement the Code requirements for evaluation of al
loads (compressive stress) on some pipe support members
response provided during a transcribed meeting on September 28
the DCP stated that the matter was largely moot because the upper
range of the design curve was rarely, if ever, used due to 'he nature
of the supports at Diablo Canyon, i.e., short, stiff mempe ]
compressive stresses. In 3 submittal dated October 6,
provided a sample of calculated compressive stress for
jemonstrating compressiv esses well within
with the staff's interpr ion of the ASME Code
audit in San Franscisco on 25~26, 1983, the :CP agreed to
provide the compressive stress data for approximatel y 400 supports
(on the order of 4000 individual supports are in Unit 1) throughout
Unit 1 to provide final confirmation. The progress of the staff
review to date indicates that the likelihood of additional modifica-
tions is low. Any modifications wiiich may pe necessary will not
likely affect systems or components neeced for fuel load or otherwise
interfere with activities associated with Modes 5 and 6. '“e"e‘:re.

is acceptable to the staff to consider this matter resolved for
Step 1."

OCP has provided the information requested during the audit on
1983. The DCP reviewed 459, or approximately 10 percent, of the Targe
supports with members witnin the B31l.1 Code jurisdictional boundary. y
seven supports were found with members (T-shoes or stanchions) which were sub-
ject to compressive loading. These members were zhecked for buckling acc ord*ﬂq
to the criterion proposed by the staff (two-thirds times the critical buckling
stress, where the critical buckling stress, or load, is taken as the AISC com-
pressive load equation without the factor of sarety). In all cases these mem-
bers were found to satisfy the staff criterion.

In the submittal of September 9, 1983, the DCP also provided
teria for the supplementary steel members which compris

the pipe supports. These members are designed

ments of the AISC Manual for Steel Construction,

*equirement for compressive loading.

found it acceptable. The issue on buck]

resolved.

Open Item 18: Additional Piping Analysis

The staff stated in SSER 18 (page C.3-48) 'he request that
selected piping systems analv:ed previously in ITR-12 and
repeated with revised support configurati ons and current loading
that piping and supports satisfy :or“escondiﬂc '
piping system reevaluation with high therma oad
SSER 19 the staff presented its evaluation 3* addi
cluded that the issue was resolved for fuel load

a
R

esian criters
hould be
of a‘




179 the staff provi«
c

oncern as foll

4

matter concerns a commitment to perform ::nf‘”matav,

piping systems Because this is a long-lead item,

uired a cmmv:men' to perform the required analyses prior

r 1 of § 1 in order to ensure timely completion of .
nd criteria for all piping analyses performed by the

r M
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analys

s N

by an independent party,
nitiat ed confirmatory analy

the IDVP re

ions are !

ry Wi

r otherwise 1ntertere with a
t 1s therefore acceptable to the staff
lved for Step 1."

needed 0
with Modes 5 and 6. [
sider this matter reso

The IDVP is presently conducting an independent reevaluation of two piping
systems selected by the staff. Based on current information the staff con-
cludes that no significant modifications are likely to be required, and any
which may be necessary will not likely affect any safety related s)
-JnPC"eh" The staff therefore considers tnis concern resolved fo

al resolution is required prior te Ste e

cense.

ance of a full

v a

Small Bore Piping and Supports

Open Item 139: Analyses of Supports

v PN -

In SSER 18 (page C.3-57) :ne staff stated t
he s

hat the DCP Fi
] 518
SSE

mic review
R 19

b -

is unclear as to the actual extent of
bore piping. This concern was resolved in

3.4 Equipment and Supports

Mechanical Equipment and Supports

Open [tem 20: Equipment

The staff identified in SSEI p C.3-59 and C.3-70) the concern
all equipment listed ir le 2. ] of DCP Phase 1 Final Report was
qualified for nozzle loads and component canf*guratrﬂns and should

In Board Notification ¢ 9 the staff provided the st
tion of this concern a

The results of the DCP mechanical equipment revi
Table 2.3.1-1 of the DCP Phase [ Final Repor:
stated to have demonstrated that the eguipment
form its function without modification for the
and load combination. However, this table
following equipment had not yet been qual




€ acid tank
heat exchanger
lube 01l cooler
generator

transfer filter

may be modified or that ti lculated loads
further analysis. f
configurations

final spectra had been

to be revised to ensure

he DCP anticipated . . jipment or connected

-V

" i e ‘
ne (UVF has reviewed the

and found this approach and ‘ le of results be

3ccepta
3 response dated September 3, 1 P orted that al
load allowables for items 2, & had been met and that fu
qualification for items 1, 4 and 5 was underway. This is a pical
approach to resolution of nozzle loads and, based on the revisio
October 11, 1983, to the DCP Phase I Final Report, corrective ac
for all remaining items are well underway. Modifications beyond
currently underway are not anticipated. Any modifications which
be necessary will not likely affect s ms or components needed
fuel load or otherwise interfere with iviti 35s0C

Modes 5 and 6. Therefore it is le to thé staff

resolution to Step

N
1 (

n
-
1+ h

P has stated in Semi-Monthly Report 51 that the seismic desi
3 ss | mechanical equipment within the PGAE design scope has
pleted based on nozzle loads and spectra available as of November
The review continues to be updated and PG&E has stated that the effort
completed prior to Step 2. PG&E will inform the staff that time of
complietion of the modification. The staff finds this acceptable and co
this open item resclved.

Open Item 21: Valve Nozzle Stresses

The staff identified in SSER 18 (page C.3-66
extreme fibers at the interface between the va
evaluated and the results be documented. In Bc
staff provided the status, basis and schedule
concern as follows:
'The initial IDVP review of valves
evaluation of the portions of valve stru
operators (commonly the most highly stres
body under seismic loading) and “ound thi
icceptable. An additional staff requiremen
function during and after a
maximum stress at the valv
\ stress to assure
[DVP has subsequently veri

v

S
the yieid




found the stress levels ac )16 Subject to final review and
evaluation, the staff considers this matter resolved
The staff has review he infor on in I 3, 1 where valve nozzle
ualification is aad : ol he IDVP verification of the OCP
valve analyses acceptable. T taff ti considers this open item
recolved.

18 (page C.3-69) th the ICVP review
resses in pump fl¢ should be verifi
ard Notification 79, the staff pro

resolution of thi Fol]

IVl

2

y 1Jentitiec some
evaluation of stresses in pump flanges S
recommended reevaluation. In ITR-67, Rev
1983, the IDVP concluded that the seism
including pumps, was performed acceptan
Report the IDVP reported that the verif
pump flanges showed acceptab'e results Sub
the acceptable evaluation methods have been
regard to pumps requiring seismic qualificatio
this matter resolved.

staff has reviewed the
] ef

these verific:t
resolved.

on

Heating, Ventilation and Air Conditioring Equipment
aff concern was identified in SSER 18
lectrical Equipment and Instrumentation and

le Tray Qualification

, 30 the gua’
interaction of trays with s should be addressed.
open item was presente C

- -
=
< J

[tem 24 Superstrut Weid

»ER 18 (page C
eld samples sh
The resoluti

Other Seismic Design Verification

Intake Structure Lateral Forces

staff stated in
total resistance to sli




ntake structure
staff provided the

as Tollows

‘The staff concern was that the total lateral forces
structure were not :omo‘ote*' evaluated. These forces
lateral static and dynamic earth pressure, hydrodynamic
and seismic forces The structure is keyed into the
material )\d sliding at the structure rock interface
cern. The staff is concerned about sliding oc:urr~wg
clay seams in the rock foundation. Some additional bori
become available that can be used :o address 'nese concern
11 use this data in the evaluation and review the f
revi sion to Z R=40 [t is expected that
vestigati wi.| show the intake str
'd‘ﬁg. ~hj modifications which nay oe
affect syst ems or components needed for
otherwise interfere with activities asso;xatec with Modes
Therefore it is acceptable to the staff to defer the
the factor of safety against sliding to Step 2."

The staff concern was that the IDVP had not evaluated the siiding stability of
the 1ntake structure as reported in ITR-40. The structure is keyed into
underlying bedrock and the staff was concerned about the '
either the structure-rock interface or along a possibl

nedrock In response to the staff comments, the IDVP

Rev. 1. This report addresses the geotechnical concern

of SSeER 18.

The staff has completed its review of ITR-68.
1983 in San Francisco the staff also reviewed three field visit memos \‘9,:,
the Harding and Lawson Associates (HLA) geologists which document the condi
of the exposed bedrock. The staff performed an independent analysis of the
sliding of the intake structure and concurs with the IDVP that the shear
>~r°ng*“ of rock required to result in a minimum factor of safety of 1.1 ag

iding of the intake structure is 8.3 ksf This is only 10 percent higher
than the 7.5 ksf shear strength measured in the laborato,y test
weathered tuff The field visit memos document the resul
holes drilled at the bottom o foundation excav NS
any soft zones or voids in the drock beneath the

in these hnles resulted in an average compress

700C fps. The memos describe the rock as blocky to ; \ .
moderately strong tuff/shaie with minor weathering. geologists noted that
some minor blasting was ne.essary to excavate the bedrock and t the bedrock
dipped steeply to the west. In the staff's judgment, based on the above and
the considerably higher strength of tuff quoted in the literatu
shear strength of the bedrock is probably higher than
in a minimum factor of safety of at least 1.1 against sl
rock dipped steeply to the west and the borings did not
sliding along a critically oriented clay seam
mode Jf failure The staff therefore concurs
structure is safe against sliding. The staff
prior t; Mode 2 \C""“iw‘, certain ::"“
Rev. 1 previously discu with the staf

n
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The staff has reviewed the stability of the intake structure against
and “vortdrnimq nooes f
tr

bearir

failure and cencurs «#ith the IDVP that the intake
ucture jation i table against bearing and overturning The
used the 't . ruct 1 analyvs

- s Nroc *tard 1r TTR«ER 1, e
yYys1s presented N LIK=38 n 1.S S

T
LUVF

analysis of the stri re. ‘ ff concluces that the intake structur
stable under Hosgri | ing atisfies the
consiuers this

= r

\‘:eﬁs.,w‘\; v,‘.’{afw" h

refined mesh computer runs will be made using Y

runs with and without deconvolution will be made

a partially filled tank case will be examined.

YY section properties in conjunction with the static analy
carefully examined.

Board Notification 83-179

:nd schedule
the resolution of the concern

The staff consultant, Brooknaven Nati

an independent analysis of the buried

The results of this analysis were Lumparnc to the PG&E
showed that come deficiencies existed in the PG&E analysis.
mitted to reanalyzying the tanks using different models. 1T 'esu1
of the later PG&E analysis showed the tanks can withstand
event. The IDVP has verified that the 9‘&E roana»ysvc has adcregsed
the deficiencies identified in the BNL analysis The staff is cur-
rently reviewing this matter in further detail The prcgress to date
for the resolution of the staff concern indicates that the possibility
of additional significant modifications to the structure is remote
Any modifications which may be necessary will not iikely affect
or components needed for fuel load or otherwise interfere with

' associated with Modes 5 5 '“erp‘ﬁre it is acceptable

i iwalification of the bi iesel fuel oil tan

The staff has comgleted its review. The additional analyses committ
OCP were performed and documented in 3 HLA report dated August 19,
on this report, refinec models were used and several parameteric
carried out to assess the significance of various parameters on

the tanks. Lumped mass fepreseﬂtat'on of the diesel fuel

with and without decornvolution were obtained. The effect
filled case was examined (i.e. tank was considered

full) Several modes were used in this study t
along the tank axis with different section properties
of these cases were shown to be within the allo
cludes that the 1983 HLA analysis has corrected

in the previous analysis

therefore resolved.
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Jerification of Mechanical/Nuclear Design

p Item 1: AFWS Runout Control System

_l-
tted
>

system to confirm dynam stabilit)
provided the basis and schedule for the

stated in SSER 18 (pa¢

s
|

e
pressure setpoints and comm
C

'‘An analysis performed by the IDVP indicated that the
control setpoints for the AFWS runout control system m

be low enough to permit minimum required flow to the s
generators when only ome motor-driven AFW pump is oper
PG&E changed the low pump discharge pressure setpoints an
mitted to perform a startup test of the runout control sys
to confirm dynamic stability. The IDVP review of the new
points and startup test c¢ indicated that the pr
resolution was acceptable. he s concurred wi
resolution in SSER 18. ' 111 be completed
entering Mode 3. The AFWS i required to be

plant technical specificatio to entering
Therefore it is acceptable he staff to defer

to Step 2."

By letter dated December 6, 1982 the licensee stated t
runout controi system and steam generator level control
ducted during the startup testing of the AFWS at hot stand
in order to verify proper component operability ]
results uf this test prior to Mode 2
critical prior to te compietion and therefore no
Modes 4 and 3 Bas n staff review of the infor
response acceptable and considers this item reso

crrnitirality)




nstal

trap on the turu -
PG&E irdicated that the design drawings
steam trap on the steam supply |

y
.o * ~
ol v

e turd =driven pump was C

he ICVP confirmed that the a

mp
tu
and technical concern axisted

resolution in SSER 18 The staff w y ) )0 .
drawing change and confirm as-built drawings 1 to entering Mode
The AFWS s not required to be operable ] cal specifica-
tions prior to entering Mode 3. ' is acceptable to

staff to defer as-built corfirmation -

By letter dated December 6, 1883
tion
e

indicating the as-built condi

rawings, this 1tem 1s consider
- rm ] N ~
ciectric vesign

Followup 2 * _AFWS Electrical Circuit Coding

The staff r¢entified in SSER 18 (page C.4-8) a concern regarding
electricai circuit color coding and separation In Board Notific
the status, basis and schedule for closeout was summarized as fol)

‘Discrepancies rding the as-bui't conditions
color coding S electrical circuits was ident
PG&E committe evise FSAR Secti 8.3.3 to re
of as-built conditions regarding

staff conclude 1SS 18 that

resolved and t! lant modificati

not required +® revisions conce

separation and color coding will be

entering Mode 3 The AFWS is not required to be ¢
technical specifications prior to entering Mode 3
is acceptable to the staff to defer the FSAR revi

Regarding %he concern of separation of electric
licensee provided, by letter dated December 6, |
of Amendment 53 to the FSAR (Pages 8.3-19 throu
revision, exposed wiring at end connections
separated by less than 5 inches ¢f air space wit
staff interpreted the revisions t¢ mean that bare,
circuit wire can be touching mutually redundant




e censee, by letter of December 1. provided a further revision to
the FSAR which states that exposed terminals of low energy instrumentation
jevices are separated by at least one inch Based on the low energy of the
ircuits and the Jid or fixed ration of the exposed terminal connection
the staff concludes that one h of separation provides sufficient indepen-

(8

>ection 8.3.3 of the FSAR has also been revised to indi
relied upon for adequate separation for low-energy devi
*evision and further clarification provided by the licensee, the s

that each of tnhe mutually redundant instrumentation devices has its own unit
zase or surrounding enclosure and that separation between redundant devices is

provided by a barrier of twice the thickness of the insulating material This

ate that unit cases are
e: Based on this

O

o

w

- )

separation provides sufficient indeperdence and is, therefore, acceptable

addition, Section 8.3 f the FSAR ha e . sed to ind te that
)f nine mathods defined in the FSAR for sep it f mutua dant -
cuits in boards and panels also applies to devices located on the boards and
panels. The staff concludec that each of the > method fé¢ ant
independence and is, * : n ’
With respect to color coding of electrical ¢ Uit the - ee submitte b
letter of December 6, 1983 revisions to Section 8.3.2 of Amendment 36 to th
FSAR (Pages 8.3-28b and 8.3-29) to indicate that non Class 1lE tro ndica-
ticn, and annunciation ¢ircuits that are routed in Class 1lE racewa ire r
~oded and installen as Class 1lE The revision meets current review e e
jefined in the Standard Review Plan {SRP) for this aspect and t efore

acceptable

The licenrsee also revised Section 8.3.3 of the FSAR to indicate that non
Class 1lE control, indication, and annunciation circuits routed in Class iE
raceways, (1) are designed witn sufficient isolation to ensure that a single
failure does not propagate to the mutually redundant de:ice and, (2) are
colored consistent with the safety-related device, train, or circuit so that the
lor may not reflect the color of their electric power source Based on the

aff review of this revision and clarification pro ad by t

aff concludes that these circuits have been routed with sufficient indepen-
nce in accordance with single failure requirements and are, therefore, accep-
e R1s 1tem is considerea resolved

1.2.3 Instrumentation and Control Jesign

27 AFWS Iso'lation Valve C fication

Jpen Item

In SSER 18 (page C.4-11) the staff stated that the control circuits for isola-
tion valves FCV-37 and FCV=38 in the steam supply line for the turbine-driven
AFWS pump shoulid be classified as safety-related The resolution of this

as C

concern was provided ‘n SSER 19 (pa

Open [ter 28: Steam Generator Blowdown Isolation Circuit
In SSER 18 (nage C.4-12) the staff identified a concern that the 3ux 3r
elav for automatic.closure of redundant steam generator Dlowdown ylat
0y
. - e




es should meet the app
oncern was provided

of the environmental ! 3 1 of AFWS
indicated that a flow transmitter and ow control valve, whic
exposed to a harsn environment resulting from a high energy 1ir
break, were not listed as located ir arsh environments PGS
yonded by noting that the flow transmitter

ti1on number at f ]
fication for interim operation pending completion of the envir
qualification. The flow control valve was conditionally qua
subject to an cngoing maintenance surveillance program, but was
erroneous’y listed as a component not subject to a harsh environment
PG&E will correct errors in the qualification report tables. The
[OVP withdrew its concern on this matter The staff concurred
the [DVP resolution of this matter in

rcn

fication (EQ) documentation for the AFW

iffarant :
a d erent dent -

vironmenta

. ard K P ~ s~ ” - 1
m ed ; prior to entering Mode

l g
ed by PG&E
to be operable by plant technica! speci
Mode 3 Therefore, it is acceptable to
mentation update to Step 2."

By letter dated December 6§, 1983, PG&E stated that the format of the equipment
jualification tables has been completely revised so that there is one table
which identifies the qualification documentation for all Class 1lE equipment
This new table, identified as PG&E Drawing 050909, supersedes the previous
table and correctly identifies the auxiliary feedwater flow transmitter and

control valves and the qualification files that apply

the above information from PG&E adequately addresses
followup item is satisfactorily resolved

lowup [tem 5

Sl ) N Al aa
SER 18 (page C.4-12

-
5
i J

£
jetermine the qualified
valves In Board Notificati
for resolution as follows

'The [JVP review of the environmental
indicated that steam generator level
fied for harsh environments resulting
required because the motor capacitor
~omplete The qualification repo:

interim operation with replacement
20,000 hours of oreracion PG&E

mine the qualified life of this component

dicated




[DVP concluded that

staff coacurred with t

>SER 18. Submittal of the analysis
fication life is required prior
generator level control valves

to be operable plant technical spe
Mode 3 Therefore it is acceptable to
)f the staff rev of the analyses to

M fAar 1"t | ~
cat n or Lerim operat

g an earlier audit (August
the aging qualification o
, however, an interim agi ‘ ion

eifiad
us eqg

ensee stated ) 3 ‘etter November 28 1983

»d that demonstr ualified 1ife he a ,
Qualification File nal er of December 6, 198
jentified specific references on which the qualification is base NRC
on V staff reviewed those files during an audit on December 15 and 16, 1983
issue was further discussed by the staff with the licensee on December 22,
38 The Ticensee wil) provide the staff with a summary of the analysis
performed regarding the qualified 1ife of the mector capacitor and of any
0f the steam generator level control valves This confirmator

v

4
r
-

- AEE i E \ c , o,
will be provided by PG&E prio 0 Mode 4 utdown) Based
] +

review and evaijuation

:_ v‘»\p ( - s ) t10 S 7 dinag t,.\P ear
p staff concludes that this followus *esolved with respect
(low power operation) Final reseluti 11 b ired prior

full power operation

High Energy Line Break and Internall
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O wvw ok
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-

provided
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'The IDVP review of high energy pipe

iet impingement may result in temperature

cation value for certain AFWS and CRVP! yonent
the ANS 58.2 jet impingement temperature calculation
of that identified in the FSAR to verify t he qua
temperature was not exceeded. PG&E commit revise
to incorporate use of ANS 58.2 jet impingement temperat
tional method. The IDVP reviewed this method and verifi

provides acceptable results. he staff concurref

in SSER 18 FSAR revisions confirming use of ANS 5&
temperature calculational method will be submitled
exceeding 140°F No environmental qualitica

it low temperature Therefore it is acceptab

- A

FSAR revisions to Step




ODecember 6, 1983 the licensee subr
(page 3.6-19) which states that ANS
the NSC method “"e/‘:us‘« identi
ion temoeva )r equipment

n bove changes

SSER 18 (page C.4-16) t p PG&E 'T amend the
dicate that pipe breaks : ( ) ' the steam supply
urbine-driven pump of AFWS ' f 3=17¢€

ied the 70 w1

The IDVP review of high gy line cracks indicated that certa
AFWS components were exposed to a postulated break in the steam
supply line to the turbine-driven AFWS pump. PG&E reevaluated
the high energy line crack analysis against the FSAR commitments
(Giambusso letter dated Cecember 18, 1972). [t was determined
that the line established in the IDVP analysis as a source affect-
ing the motor-driven AFW pumps and pressure transmitters (located
on the steam supply line t
)f the flow control valve) was not subject to cracks

t pressurized duri:g any normal plant operating ¢

10 -
including startup and shutdown. PG&E committed to
0

")

- < -y AC -
0 the turdine-driven AFW pump downstream

-l

-

indicate the above point. The IDVP agreed with
solution in SSER 18. FSAR revisions confirming AFWS turbine steam
supply line pipe break resolutwon will be submitted by PG&E prior
entering Mode 3. The AFWS is not required to be operable prior to
entering Mode 3. ’hefefore it is acceptable to the staff to defer
the FSAR revision to Step 2."
8y letter dated December 6, 1983, the licensee submitted changes
‘ 3.6.1.2 (page 3.6-5) that pipe breaks are not posti
the AFWS turbine steam supply 1i istream of the steam supply val.e because
he 1ine 1s not pressurized ing r : |3 )perating conditions, includ-
ng startup and shutdown 5 1 L aboy change %0 the FSAR, 1S 1tem
considered resolved

e \
i

lowup [tem 7: Jet Impingement Equipment Qualification Temperatu

[n SSER 18 (page C.4-16) th2 staff stated that PG&E will amend the FSAR to
include all changes for equipment qualification (CRVPS and AFWS) that resulted
from the reanalysis of pipe break environments outside containment In Board
Motification 83-179 the Staff provided the following basis and schedule for
closeout of this 1ssue:

‘The IDVP reviéw of high energy line cracks indicated that certa
AFWS and CRVPS components may not have been qualified for the
suiting environments PG&E performed a reanalysis of

jet temperature from the postulated high energy




the AFWS level valves
l1ieu of the NSC method

jet

uysing the ANS

documented

temperature

A ommitted
icnally,

NO

pricr To exceedinc
fication concerns are
a harsh environment cannot result.
the staff defer documentation
and 14 below. )"

at such a
Therefore it
to Step 2.

present
is
to

(Also see

ted December 6,
(page 3.6-18)
to the NSC methodology
impingement temperatur )
tem 14 regarding cable/wire ]
1 Towup Item Based on the above
item resol\

Lion and to
consigers th

3
3
d.

r

ollowup Item 14: Environmental Qualification of Cabl

-

.& methoag-
The .

’,‘HVF J
low temperature
acceptable

items

1ssue
temperature

'n
Lo

the FSA

In SSER 18 (page C.4-16) the staff stated
fication documentation to include AFWS cable/wi
identified In Board Notification 83-1/9 the
basis and schedule for closeout of this item:

'The IDVP review of high energy pipe crack concerns
~able/wire other than that previously identif
1yalified for use in the AFWS was utili
temperature jet impingement. PG&AE provided
indicated that the cabl'e/wire was qualified
impingement temperature PG&E committed t
qualification documentation. The [DVP reviewed the
concurred with the resolution The staff concurred wi
tion in SSER 18 Equipment environmental lificatio
firming satisfactorv qualification of cable res
PG&E prior to exceeding 140°F. No environmental g
are present at temperature Therefore 1t
to defer documentation to Step

Zed and was sub
jocumentat
to the

0 revise the

w wl
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of the steam in the pipe priur to t

are qualified for
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tem 15: Protection for CRVPS
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The SSER 18

staff stated in (page C
incorporate results of moderate energy
Board Notification 83-179 the staff

f closeout of s item:

prov

n thi

review ¢t moderate

meet 1ts

enero
ceryy

'"The IDVP

had failed to
CRVPS in the ori1ginal
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.

train, a loss of the
control room habitabi
from the remote shutdown
nhabitable The L[DVP
concurred with this .
"vmvnq satisfactory moderate energy
11 be submitted
3hutacwn capability
t0o a moderate eneraqg)
because no ssion
hab "ao”wt, is not of concern and
not uresent rherefore it is acceptab
FSAR rev?

w)

s dated

n e ctata - N N D ¥ 1N s RAraas " »
~ | e . o | - -~ 8 3 v LE{

_ required 1 safe L 3 chieved rom the
should the CRVPS be lost an ontrol ( uninhabit
he staff review and evalua ; \ ]

onsidered iesolved.

Followup Item 8: Protective Shields for CRVPS Valves

staff stated i SER 18 (p C.4-17) that &E wil

G
need for protective

moderate energy line

closed out as follows

OVP review of moderate energy line bredaks indicated that two AFWS
valves were not provided with protective shields as documented in a
licensing commitment. PG&E indicated thi. the flow control valves (suc-
tion supply valves from the alternate AFWS wvater source, the raw water
storage reservoir) are not required to operate to ensure AFWS safety f
tion following the postulated moderate 2nergy 1ine break; therefore,
are not required to be protected from the pipe break effects 3
mitted to revise the licensing commitment to delete the need fo
shields for these valves The IDVP agreed with 15 response
concurred with the resclution in SSER 1 PG&e lette at
documents deletisn of the protecti
valves for the AFWS. Therefore

ea

Fire Protection
concern was identified in thi
Radiation Environmental
concern was ideint
Pressure and Temperature Environmental Analys

concern was identified




and Power Supplies in Shared Safety-Related

concern was Jent)

Selection of System Design Pressi nd Temperature and Oifferential
Pressure Across Fower Operated

t will confirm
to pressure/te
1mplemented

- - 5 + 1
ang scheduie

'As a result of concerns identified by the IDVP regarding compliance with
applicable design codes for the selection of the auxiliary feedwater
system (AFWS) design pressure, isolation of low-pressure portions of the
system from high-pressure porticns, and the specification of low differen-
tial pressure for the motor-operated steam supply valves to the AFWS
turbine=driven pump, the I[DVP determined that additionai sampling in

these areas was required. PG&E undertook a review of the above concerns

for a safety-related systems within their design scope

review resulted in several modifications to safety-rel

documented in PG&E letter daced October 7, 1983, which

The staff will verify that required modifications documented

dated October 7, 1983, are ir »lace prior to Step 2. Prior to Step 2,
the plant will not be in an cperating condition which would result in
pressure/temperature -ating and power-operated valve operability con-
siderations. Therefore it is acceptable to the staff to defer as-built
verification to Step 2."

Bv letter dated December 6, 1983 the licensee confirmed that the modif
to the safety-relatad fluid systems as a result of the new determinati
the pressure/temperature rating, the differential pressure across
valves and the high/low pressure isolation provisions have been

the exception of the AFWS pump turbine overspeed setpoint change
change will be accompiished when steam is available from reactor

heat during Mode 4 operations. The licensee will inform the s

prior to Mode 2 (criticality). This is acceptable to the staf
considered resolved.

4.3.3 Environmental Consequences of Postulated Pipe Ruptures
Containment

Followup Item 10: Verification of Assumptions fu

In SSER 18 (page C.4-27) the staff stated
ragarding closing/opening of doors and the
the continuing pressure/temperature environme
cation 83-179 the staff provided the followi
out this “tem:




M

‘As a result of the IDVP concerns regarding the we'"ro for e
pressure/temperature environments following postul 3,90 high
breaks outside contiinment, PG&E undertook a reanal
specific concerns identified by the IDVP were wit
regarding door positions and ventilation system
provide verification of the assumptions regardi
the reanalysis and will submit the reanalysi
rior to exceeding 140°F. No envi
present at low temperature Ther
defer verification of the assumpti

letter dated December 6, 1983, the licensee submitted information
assumptions in the reanalysis of pressure/temperature environments
lated high energy pip breaks outside containment

J00ors assumed to rema? s5ed wer jesi1gned for the

acement doors were equired 1n ":E to 33_\4"9 the

area GE/GW of the auxiliary building The licensee al

S0
“ure pressures for coors in other plant areas were applied in the subcomp
essurization analyses In addition, the licensee determined that assumpti

regarding ventilation system operation would not produce enhanced results as
was originally felt but rather would reduce conservatism in the resulting

il

environments. Therefore, in order to maintain the conservatism, the venti
stems were not modeled in the reanalyses. The above satisfactoril :
the préssure/temperature reanalyses assumptions. This item

resolved.

|

lowup [tem 11: Pressure/Temperature Reanalys

r

In SSER 18 (page C.4-27) the staff stated that PG&E will 1 difi ions and
provide revised documentation as necessary based on resul 4 re/temperature
environmental reanalyses. In Board Notification 83-179 the s ovided the
following basis and schedule for closing out this item:

“As a result of the IDVP concerns regarding
pressure/temperature environments following
breaks outside containment, PG&E undertook a
The IDVP raview of the resulting precsure and
::nu‘:‘*nx determined that the ”eana’ sis methodol
auxiliary building areas was co g ith that
and GW and in the turbine buildi g. G&E ind
cbtained are conservative for the break ‘omoartmunt
to make any modifications necessary as a ~esult of
and provide revised cucoumentation of this work
the reanalyses satisfactorily resolved the
this conclusion, the IDVP determined that a further ve ication
PG&E continuing effort in the selection of and 'emoe"atu"e
conditions and associated environmental qualification safety-related
equipmert was not necessary PG&E will st \ e results of the
pressurs/temperature environmental reanalysis d comp] necessary
modifications or provide justification for
to exceeding 140°F. Any modifications
cntainment and would be expected to
mental qualification concerns are
¢ is acceptable to the staff to
Step 2."




By letter dated December 6, 1983, the licensee submitted information regarding
the results of the reanalyses of pressure/temperature transient environments
resulting from postulated pipe breaks outside containment. The licensee has
indicated that a number of modifications are required in order to assure that
the resulting conditions remain within the equipment qualification envelope.

By letter dated December 13, 1383 the licensee stated that these modifications
will oe completed prior to plant heat up (i.e. Mode 4 and Mode 3) with the ex-
ception of the installation of redundant Class 1E isolation controls and in-
strumentation for the CVCS letdown line and auxiliary steam line. The licensee
further stated that prior to Mode 4 this modification will either be completed
or justification for a later completion wil] be provided. The modificution will
be completed prior to Mode 2 (criticality). The reactor will not be critical
prior to completion of this modification and therefore no safety concern exists
during Modes 4 and 3. On the basis of the above commitment and staff require=
ment this item is considered resolved.

Followup Item 12: Co.ifirmation of Environmental Qualification Documentation

In SSER 18 (page C.4-27) the staff stated that it will evaluate the results of
the PGAE reanalysis with respect to assuring environmental qualification of
equipment. In SSER 19 the staff provided the following basis and schedule for
closing out this item:

"As a result of the IDVP concerns regarding the method for establishing
pressure/temperature environments following postulated high energy pipe
breaks outside containment, PG&E undertook a reanalysis in this area.
Included in the PG&E effort is a verification of environmental gualifica-
tion of equipment to the environments resulting from the reanalysis. The
staff will confirm satisfactory environmental qualification (EQ) has been
provided to the reanalyzed environments (see item 11 above) or acceptable
interim operation justification has been provided prior to exceeding 140°F.
No environmental qualification concerns are present at 'uw temperature.
Therefore, it is acceptable to the staff to defer EQ confirmation to

Step 2."

The staff has reviewed and found acceptarle, the method of reanalysis used by
PGAE to establish pressure/temperature environments following postulated high
energy pipe breaks outside containment as previously indicatea in SSER 18. The
licensee provided additional information on this item by letters dated December
6 and 12, 1983. PG&E nas stated that the reanaiyzed environ rnts are documented
in Design Criteria Memorandum OCM M-73. [In addition, PG&E has stated that the
environmental qualification files were reviewed to ensure that the listed
qualification temperatures for each device which would be subjected to the re-
analyzed environments were greater than the temperatures listed in DCM M-73.

For simplicity, the worst case temperature from OCM M-73 for any device was
compared with the qualification temperature given in the file for that device.
A'] devices subjected to the reanalyzed environments were found to be gualified
tc cperate in the worst case environment in which their operation is raquired.
Further, the devices are qualified to the revised environment within the margins
required in NUREG-0588.

The staff conducted an audit of the PG&E environmental qualification files on
December 19 and 20, 1983 in San Francisco to verify that the licensee had per-
formed the necessary review and evaluation to ensure that the eqguipment is



the reanalyzed environments. 1th ' fiCc documentation

lable in the files the 11 5 1 at s an evaluation had
he resuits will be in ed i he fil prior to Mode 2
staff has det 11 ne - i 1t of the licensee's

equipment qualification files, that 't is qual ‘or the reanalyzed

environments Based on the above information. results the staff a

and the PG&E commitment the staff conc) tl his follo item has b

resolved.
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1t Separation and
concern was identified in this section
Jet Impingement Effects of ilated Pipe s Inside Containment

-

Jpen [tem 29 Jet Impingement Loads on Piping 1de Containment

The staff stated in SSER 18 (page C.4-29) that the review of jet impingement
effects by the DCP and the IDVP had as yet not been completed and that con-
sideration of jet impingement loads in design and qualification of all safety-
related piping and equipment should be clearly demonstrated. In SSER 19 (page

C.4-2) the staff provided an update of the cngoing effort and stated that the

staff wi complete the effort prior to fuli power authorization. In Board

17Q

U
Notification 83-179 the staff provided the status, basis and schedule for the

resolution of this concern as follows:

'‘As noted in SER Supplement No. 19, the staff concluded that the licensee
has met the FSAR commitment regarding the consideration of jet impingement
lcads inside containment, confirming the basis upon which the operating
license was originally granted. Under the contemporary staff practice,
aspects of jet impingement analyses that were judgmental for plants of

the Diablo Canyon era are required to be demonstrated by deterministic
analyses. To provide the basis for a Jet impingement evaluation ns
ent with current practice, the DCP has completed a pipe break and jet
target evaluation, and this effort has been reviewed and found acceptable
to current standards by the IDVP Based on this scurce and target evalua-
tion, certain piping and structura! members that could bjected to jet
loading, in the unlikely event that a large pipe rupture occurred inside
containment, are currently being evaluated lysi

1f any, additional protection might be require

requirements.

T r

In consideration of the possible imnact on

was upgraded from Step 2 as shown in Table

to Step 1 as shown in SER Suppliement No.
impingement evaluation discussed above i

t licensing basis for the Diablo Canvo
significant modifications to fully meet ant ]
requirements are uniikely. Any modifications whi
not likely affect sy or components needed
interfere with activities associated with Modes
acceptable to the f 0 consider this matter




The DCP provided additional information at a meeting on December 6, 1983 reyard-
ing the current status of the ongoing evaluation o tial safety-related
targets subjected to jet impingement loads Both t! P and Westinghouse are
conducting these evaluations, which are intended to supplement the information
provided by the DCP in the submittal of October 12, 198: This additional
effort includes piping and supports, mechanical and el rical equipment, and
conduits and 1s scheduled to be compieted by January 198 The licensee will
nform the staff of the completion prior to Mode 2 (criticality). Any modifi-
-ations which may be necessary will not likely affect stem or components

eeded for criticality or low power testing. Th e i1t is acceptabie to the
staff to consider thi latter resolved for Step 2. 15 issue must be full
. »

reso’!ved prior to S i.e. prior to full power authorization (Mode 1)

inside and Qutside Containment

The staff stated in SSER 18 (page C.4-31) that it should be clearly indicated
that rupture restraints inside and outside containment have been properly de-
signed and installed. In SSER 19 (page C.4-3) the staff stated that the con-
cern was resolved anc that the design of the crushable bumpers would be audited
prior to Step 2. In Board Notification 83-179, the staff provided the status.
basis and schedule for the resolution of this concern as follows: .

As d in S Supplement No. 19, the matters remainirq for final

of this i 1 r ted to a staff audit of the test data ard design ¢

employed for t pipe whip restraints inside containment that contain
crushable bumpers. Restraints of the type under considera.ion are required
only in the unlikely event of a complete rupture of a pipe c>ntaining high
energy fluid and are, therefore, not required during Modes 5 and b6, since
ali systems inside containment are essentially unpressurized. Further,
the IDVP and staff review of this matter have progressed to the point
where the Tikelihood of significant additional modifications is |
modifications which may be necessary will not likely affect systems or
components needed for fuel load or otherwise interfere with activi
associated with Modes 5 and 6. Therefore it is acceptable to
consider this issue resolved for Step 1."

"
Ow ANy

The design of the crushable bumpers was reviewed duri
files in San Francisco, Caiifornia, on October 2

6
the DCP Design Criteri1a Memorandum OCM-64, "Design o
Containment" and determined that the stated criteria
¢rushable bumpers i1s acceptable In addition, the e

these criteria and their application are based was examined and
table.

3 ¢a
xpermenta

Ouring the audit a ‘' additional concern was raised regarding
teria for compression members of the frame type rupture rest
tain the crushable bumpers. The DCP provided during a meetir
1983, extensive supplementary information which demonstrated
for Compression members stated by the DCP conforms to the
wide practices for the design of rupture restraints The
1dentify or submit this information prior to Mode 2 (crit

nas examined and accepted this information, and therefore

of rupture restraint design resolved
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exception, in which case the licensee will provide a justification for later
completion. Because the reactor is not critical in Modes 4 and 3 and because
no fission products have been generated the staff concludes that it is accept-
able to defer the final resolution of the abcve four followup items to Mode 2
(reactor startup), when the reactor will achieve criticality. The staff will
review the information to be provided by the licensee on the four items and

will provide its evaluation of these matters at the time of the fuil power
licensing decision.
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