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1. 0 INTRODUCTION

General

The Commission's Safety Evaluation Report in the matter of Pacific Gas and Electric
Company's application for operating licenses for the Diablo Canyon Nuclear Power

Station, Units 1 and 2, was issued on October 16, 1974. In the Safety Evaluation

Report it was stated that supplemental reports would be issued to update the Safety

Evaluation Report in those areas where the staff's evaluation had not been com-

pleted. Supplement Numbers 1, 2, 3, 4, 5, 6 and 7 to the Safety Evaluation Report,
issued on January 31, 1975, May 9, 1975, September 18, 1975, Hay 1, 1976,

September 10, 1976, July 14, 1977 and Hay 26, 1978, respectively, documented the

resolution of certain outstanding items and summarized the status of the remaining

outstanding items.

In this supplement we further update the Safety Evaluation Report and its previous

supplements by providing (1) our evaluation of certain matters that were still
outstanding when Supplement Number 7 was issued, (2) our evaluation of new issues

that have arisen since Supplement Number 7 was issued, and (3) a discussion of the

comments made by the Advisory Committee on Reactor Safeguards in its report of
July 14, 1978. Each of the following sections of this supplement is numbered the

same as the corresponding sections of the Safety Evaluation Report and previous

supplements that are being updated. (Sections 3.8. 5 and 3. 9. 3 were new section
numbers created in Supplement Number 7 to discuss the seismic reevaluation. ) A

summary of the remaining outstanding issues, which will be addressed in future
supplements to the Safety Evalution Report, is presented in Section 22.0 of this
supplement.

The principal outstanding issue in our review of this operating license application
has been the earthquake capabilities of the Hosgri fault and its impact on seismic

design considerations for this plant. As a result of this matter the applicant has

performed a reevaluation of the plant's seismic capabilities to determine what

modifications are necessary in order to demonstrate that the plant can withstand a

more severe earthquake than was considered in the original design. The applicant
is currently installing the modifications that were indicated by the seismic
reevaluation.

Our review of the seismic reevaluation has been far more comprehensive and detailed
than our normal reviews of seismic design issues. This review and the criteria we

have applied were described in Supplement Number 7. A number of issues
remained outstanding at that time. The main purpose of this supplement is to



address the resolution of seismic design issues that were outstanding when

Supplement Number 7 was issued.

.Appendix A to this supplement is a continuation of, the chronology of the principal
events involved in the Commission staff's radiological safety review. Appendices 8

and C are copies of reports by the Advisory Committee on Reactor Safeguards.
Appendix D is a bibliography.
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2. 0 SITE CHARACTERISTICS

2.3 ~Heteorolo

2.3.3 Onsite Heteorolo ical Measurements Pro ram

In Section 2.3.3 of Supplement Number 7 to the Safety Evaluation Report, we stated
that we would report the results of our evaluation of information submitted in
Amendment 61 to the Final Safety Analysis Report related to the display of
meteorological parameters in the control room.

We have completed our review of the proposed changes to the control room display of
meteorological information described in Amendment 61. Our evaluation of the previous
control room monitoring program was provided in Section 2.3.3 of Supplement Number 2.

In Amendment 61 the applicant has revised details of the display and details of the

calculation program to correspond to methods we have more recently endorsed. The

displays will now show data printout of calculated relative concentration (X/g)
with all of the meteorological parameters associated with the X/g calculation, plus
the dewpoint, precipitation and the air temperature measured at several levels of
the meteorological tower. We have independently calculated examples of the real
time g/g to verify the examples presented in Amendment 61.,

Based on our review and independent verification of display, or printout values, of
information, we conclude that the control room display of meteorological parameters

continues to be acceptable.

We consider this matter resolved.

2.4 ~Hdroslo

In Supplement Number 7 we stated that we would require analysis of the potential
for seiches causing a significant loss of water from the raw water storage reservoirs
in connection with our review of performing a shutdown after a Hosgri event. This

matter is now resolved as discussed in Section 3. 2. 1 of this supplement.

2.5 Geolo Seismolo and Foundation En ineerin

In Supplement Number 7 we stated that we would require slope stability analyses and

information concerning the foundation for the raw water storage reservoirs in
connection with our review of a shutdown following the Hosgri event. This matter
is now resolved as discussed in Section 3.2. 1 of this supplement.

2-1





3.0 DESIGN CRITERIA - STRUCTURES COMPONENTS E UIPMENT AND SYSTEMS

3.2 Classification of Structures Com onents and S stems

3.2.1 Seismic Classification

In Supplement Number 7 we provided our evaluation of the plant's capability for
achieving long term cold shutdown conditions after an earthquake using only redundant

equipment qualified for the Hosgri event. We concluded that the plant's capability
was acceptable subject to satisfactory resolution of several outstanding items in

our review. Those items have now been resolved. Our evaluations are provided

below.

In Supplement Number 7 we stated that an outstanding item was our review of the

system function indication in the control room for performing the shutdown. Since

then, in discussions with the applicant, we have reviewed the indications available.

These include primary and secondary system indications such as temperature, pressure,

fluid level, flow, valve position and pump status. As we noted in Supplement

Number 7, reactor coolant system boron concentration could be manually sampled

outside'the control r'oom. Aside from this, we found in our review that there would

be sufficient indication, qualified for the Hosgri event, available in the control

room to enable the operator to properly conduct the shutdown and to detect and

correct postulated single failures.
II

Accordingly, we consider this matter resolved.

In Supplement Number 7 we also stated that an outstanding item was our review of

the seismic qualification of the raw water storage reservoirs including slope

stability, foundation materials, seiches and draining through non-qualified piping.

The reservoirs were to be qualified as an extended source of auxiliary feedwater

supply.

Based on our review of the raw water reservoirs, we agreed with the applicant's

evaluation indicating acceptable foundation materials, the applicant's seiche

analysis indicating no significant loss of water and the applicant's provisions for
closing valves to prevent draining through non-qualified piping. We also found the

applicant's provisions to use hoses to transfer water from the reservoir to the

plant acceptable. .(Hoses, are being provided because it is assumed that the non-

qualified piping installed for this purpose would fail in an earthquake.)
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However, we did not completely accept the applicant's slope stability analyses. We

reviewed the applicant's reports concerning slope stability and inspected site
conditions during a visit on June 24, 1978. Although we concluded that the proba-
bility of a slope. failure that could significantly affect the reservoir was very
small, we could not conclude that the applicant's analyses met our requirements for
seismic Category I slopes. Accordingly, the applicant has also relied on an

alternate source of extended auxiliary feedwater supply - the seismic Category I
fire water tank.

Now, in addition to the raw water reservoir which we did not find completely
qualified, reliance for an extended source of feedwater qualified to withstand the
Hosgri event will be placed on the fire water tank.

N

To accomplish the transfer of water from the fire water tank to the auxiliary
feedwater pump suction lines the applicant initially proposed to install hose

connections. However, the applicant is now planning to install piping for this
purpose. The transfer wil) then require opening of manually operated isolation
valves in the piping system when the supply of water in the conendsate storage tank
is exhausted.

We will require that this piping be designed to withstand the Hosgri event (seismic
Category I) and we will require that redundant flow paths be provided to bypass any
assumed single valve failure (valve jammed shut). Based on these requirements we

find the modification acceptable.

The fire water tank (one tank for two units) contains 300,000 gallons. Together
with the minimum levels of 170,000 gallons per unit in the condensate storage
tanks, this wi 11 allow approximately 24 hours of cooldown and decay heat dissipation
via the steam generators for both units. We consider this adequate time to conduct
the cooldown and initiate long term heat removal via the residual heat removal

system. Once the long term heat removal is initiated there is no further need for
auxiliary feedwater makeup.

Since the fire water tank will provide an adequate extended supply of auxiliary
feedwater to conduct the cooldown following a Hosgri event without resorting to the
next backup (sea water), we find this provision acceptable.

As discussed above we have completed our evaluation of the seismic classification
items that were outstanding in Supplement Number 7 and have found them acceptably
resolved. Therefore, we find the plant' 'capabilities for achieving cold shutdown
conditions to be acceptable.

We consider this matter resolved.



We will confirm compliance with our requirements described above regarding the

minor piping modifications prior to issuance of operating licenses.
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3.5 Missile Protection Cr iteria
Turbine Missiles

In Supplement Number 7 we provided our evaluation of turbine missile risks from the
main turbines. We found this aspect of the design acceptable subject to the following
two actions to reduce the probability of destructive overspeed:

(1) Implementation of a vendor approved turbine valve testing program or its
equivalent, and,

(2) Assurance of adequate protection of the turbine overspeed system against
a seismically induced fall of structural debris or cranes.

These matters are now resolved as described below.

In Supplement Number 7 we indicated that, regarding destructive overspeed, the
'applicant should commit to a turbine vendor approved turbine valve testing and

inspection program or its equivalent which we would review. The applicant has

committed to weekly testing of the main turbine steam inlet valves and the reheat
inlet valves. Preliminary results of our Task Action Plan A-37, "Turbine Missiles,"
indicate that valve reliability can be improved by frequent testing. For example,
it appears that a reduction factor of about seven in valve unreliability may be

achieved in going from monthly to weekly valve testing. The destructive overspeed
probability used in our evaluation of turbine missile risks as described in Supple-
ment Number 7 was based on a historically observed turbine failure population. Few

of these turbines have been subjected to valve testing more frequent than once a

month. Thus, it is our judgment that the provision of weekly valve testing wi 11

lower the destructive overspeed turbine missile risk for Oiablo Canyon to an

acceptably low level.

In Supplement Number 7 we indicated that, in order to limit the probability of an

earthquake causing a destructive overspeed event, the applicant should provide
assurance that potential structural debris from an earthquake could not damage the
steam trip valves and the applicant should ensure that the turbine building cranes
not be in the vicinity of the steam trip valves for any significant fraction of the
time a turbine is operating.

t

Since the turbine building is being modified'to withstand a Hosgri event the poten-
tial for incapicating the turbine overspeed protection system is limited to the
possibility of a seismically induced fall of either some corrugated metal roofing
panels or the overhead cranes if the cranes are heavily loaded and over a turbine.
Sections 3. 8. 5.4. 8 and 9. 1 of this supplement provide further information about the
cranes'apabilities.
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During turbine operation the turbine stop and contro'l valves are enclosed in a

protective metal cover. Thus we consider that damage of the overspeed protection
system by falling roof panels is limited to the possibility of incapacitating the

intercept valves located above each of the low pressure turbine hoods. Theoret-

ically, this could be achieved either by the effects of direct impact on the valves

or by precluding their closure due to damage of the intercept valve, supply or trip
oil. In either event, however, the loss of intercept valving alone could not cause

'he turbine to accelerate to a destructive overspeed due to the limited energy

storage within the turbine system. (The steam supply would be stopped by the stop

and control valves.) Thus, we do not believe that there is a potential for
destructive overspeed due to the effect of falling debris from the turbine building
roof.

With regard, to a seismically induced fall of a turbine building crane, we are

restricting operation of these cranes to conditions where it has been demonstrated

that they can withstand a Hosgri event. This restriction is discussed further in
Section 9. 1 of this supplement. It eliminates our concerns about any effect this
might have on the turbine missile risk assessment.

On the basis of our evaluation as described above and in Supplement Number 7 we

find that the risk from turbine missiles for Diablo Canyon Units 1 and 2 is
acceptably low.

We consider this matter resolved.
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3.8 Desi n of Cate or I Structures
3.8.5 Seismic Reevaluation

3.8. 5. 1 Summar of Staff Review

In Supplement Number 7 to the Safety Evaluation Report we summarized our review of
the seismic reevaluation. Since then we have continued our review in a similar
manner. We have reviewed additional detailed information such as calculation
sheets and drawings and discussed this information with the applicant. In addi-
tion, we have reviewed the letters and amendments to the operating license applica-
tion submitted by the applicant.

The following paragraphs describe our evaluation of the outstanding matters identi-
fied in Supplement Number 7, which are now resolved.

During this review we have been assisted by our consultants, Dr. W. J. Hall and

Or. N. H. Newmark. In Supplement Number 7 we stated that, when our evaluation was

completed, we planned to provide 'their recommendation in a future supplement to the
Safety Evaluation Report. However, since they will fully describe theii findings
and recommendations on the seismic reevaluation in written testimony for the public
hearings, we have decided not to obtain a separate summary report for inclusion in
this supplement. In the discussions of individual items in the following sections
we do note those specific items where we obtained assistance from Or. Newmark and

Dr. Hall in completing our review.
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3.8.5.4 Structural Anal sis

This section discusses our evaluation of the applicant's methods for analysis of
various structures, outdoor tanks, buried piping and cranes. In Supplement Number 7

to the Safety Evaluation Report we described the applicant's methods and the items

that remained outstanding in our review.

Those outstanding items have now been resolved, in some cases by,stating conditions
we will require that the applicant meet. The resolutions and requirements for
these items are provided in subsections 3.8.5.4. 1 through 3.5.4.8 below. Our

conclusions are presented in subsection 3.8.5.4.9.

3.8.5 '. 1 Containment Shell

In Supplement Number 7 to the Safety Evaluation Report we described five items that
remained outstanding in our review of the containment shell. The current status of
these items is described below.

(1) An evaluation of containment stability against overturning and uplift.

In Supplement Number 7 we concluded that actual overturning of the containment

was physically impossible. However, we stated that we would require considera-

tion of the amount of tilting, that may be possible, to ensure that tilting of
the containment would not damage safety-related systems.

The applicant has since performed additional analyses using the technique

proposed by A. Zweig and R. V. Whitman and F. E. Richart (References 4 and 5

in Appendix D to this supplement). A maximum amount of uplift at the edge of
the containment slab on the order of 3/4-inch was predicted. We and our
consultants have reviewed these analyses and found them to be appropriate for
the purpose of predicting containment uplift. Therefore, we have found the

analyses acceptable.

Our evaluation of the effect of this amount of uplift on safety-related systems

is provided in Section 3.9.3.4.4 of this Supplement.

We consider this matter resolved.

(2) Further analyses of the foundation mat.

In Supplement Number 7, we stated that the applicant had submitted a simplified
analysis to ascertain the adequacy of the foundation mat during a Kosgri event

which we found unacceptable and 'that the applicant had committed to revise
that analysis.
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The applicant has since performed a more re ined analysis considering appro-

priate load combinations. The analytical model consists of a grid of orthogonal

beams which correspond to strips of the slab and reinforcing identified on
the'onstructiondrawings. The results indicated that all positive and negativeI

moments were within the capacity of the foundation mat. We and our consultants

have reviewed the approach used in the anal)sis and a draft report on the
I

analysis during a meeting on November 8, 1978. We found the approach conserv-

ative and thus acceptable. We will require
confirm these results.

submittal of a final report to

8ased on this requirement we consider this matter resolved.

We will confirm compliance with our requirem

issuance of operating licenses.
ent for documentation prior to

(3) An evaluation of the criteria and methods fo
a complete list of these elements and their

r screening critical elements and

problem areas.

In Supplement Number 7, we stated that info
methods for screening critical elements for
review. We have since reviewed the informa

used would ensure that all critical elements

mation regarding the criteria and

the Hosgri reevaluation was under

ion and found that the methods

in containment were adequately

examined. Therefore, we have found the applicant's methods acceptable.

We consider this matter resolved.

(4) An evaluation of the containment penetration design.

In Supplement Number 7, we stated that information regarding the adequacy of

containment penetration design for the Hosgri reevaluation was under review.

We were concerned about whether the discontinuity stress in the shell around

the penetrations would be increased beyond acceptable limits due to the

earthquake.

We have since reviewed the information. The reevaluation of containment

penetration design was made using a detailed finite element model of the areas

around the penetrations which we consider appropriate. The resulting stresses

were found to be within the acceptable limits. Accordingly, we have found the

analyses acceptable.

We consider this matter resolved.

(5) Further analysis of the'stresses in the diagonal reinforcement of the contain-

ment shell.
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In Supplement Number 7 we stated that we were discussing the method for
combining peak seismic loads with the applicant and had requested additional
studies in order to make a judgment on this matter.

The applicant has now resolved this issue by taking a minor amount of credit
for concrete stiffness without any need to relax the usual methods of combining

loads and responses.

The applicant has performed two additional studies by examining the compatibil-
ity relationship between the diagonal reinforcement and hoop reinforcement
with and without concrete stiffness considered. In both cases, the stresses

in the diagonal reinforcement due to the three earthquake components were

combined by the square-root-of-the-sum-of-the-squares rule. For the case with
no concrete stiffness included, the resulting maximum stress in diagonal

reinforcement reached 90 percent of the average test strength. For the case

with ten percent of concrete stiffness included, the resulting maximum stress
in diagonal reinforcement was reduced to approximately half of that in the

first case.

We and our consultants have reviewed the above information. Since the concrete

will maintain some of its stiffness after cracking we consider the analyses

discussed above to be acceptable.

We consider this matter resolved.

3.8.5.4.2 Containment Interior Structures

In Supplement Number 7 to the Safety Evaluation Report we described four items that
remained outstanding in our review of the containment interior structures. The

current status of these items is described below.

(1) Further calculation regarding the equivalent stiffness of the interior
structure.

In Supplement Number 7, we stated that the applicant had provided us with a

comparison of dynamic characteristics of the interior structures of the con-

tainment resulting from two different modeling techniques. The purpose of the

study was to determine the effect of employing the axisymmetric model used in
the translational analysis rather than a model which would incorporate the

-stiffness characteristics of the actual structures. Although the periods of
the two models were practically identical, we stated that we would require
more infqrmation regarding the details of the analyses in order to make a

determination of their validity.
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We have since reviewed additional information provided by the applicant. The

results of our review indicate that the dynamic characteristics of two different
models used by the applicant in the Hosgri reevaluation were identical for all
practical purposes. On this basis we have concluded that the axisymmetric

model used in the dynamic analysis is acceptable.

We consider this matter resolved.

(2) Evaluation of the justification for decoupling.

In Supplement Number 7 we stated that the applicant had used modeling tech-
niques that did not couple the reactor vessel and steam generators with their
supporting structures. We were concerned that for these large mass components,

the responses of the component and of the supporting structure may affect one

another, possibly giving greater responses than were calculated.

The applicant has provided us with two sets of comparisons of response spectra
at the location of the reactor vessel supports. One was a comparison of
response spectra resulting from coupled and decoupled models'for a plant
similar to the Diablo Canyon plant. The other was a comparison of response

spectra resulting from coupled.and decoupled models of Diablo Canyon interior
structures. Both sets of comparisons showed that the response spectra result-
ing from the uncoupled models were higher than those from the coupled models.

We and our consultants have reviewed this information and have concluded that
it constitutes an acceptable verification of the applicant's assessment that
the decoupled analyses are more conservative than coupled analyses for the

purposes of evaluating the supports for the reactor vessel and steam generators

at the Diablo Canyon plant.

We consider this matter resolved.

(3) An evaluation of the analysis of the internal structures.

In Supplement Number 7 we stated that the applicant had made an assumption

concerning the distribution of shears and moments between the interior struc-
tures and the crane wall. We had requested a quantitative justification for
the applicant's assumption since the actual distribution will depend upon the

relative stiffness involved. The applicant had submitted additional infor-
mation and we were reviewing it.

Since then we have completed our review of the information provided. We have

found that although the applicant's initial assumption regarding the distribu-
tion of lateral loads was slightly in error, the additional information
indicated that the interior structures were within allowable limits. Accord-

ingly, we have found the analysis acceptable.
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We consider this matter resolved.

(4) An evaluation of the annulus area.

In Supplement Number 7 we stated that we were reviewing some information and

expected further information regarding the structural steel members in the

annulus area between the exterior shell and the crane wall.

The applicant had initially assumed that the loads on these members would be

twinge the loads 'that had been calculated for the double design earthquake.

This assumption had not indicated a need to modify any of the members. However,

despite such seemingly high assumed loads the applicant had found that, for
some members, loads determined by a Hosgri event analysis were higher than the
assumed loads. Accordingly, the applicant has performed a Hosgri event analysis
of all the members.

We have now reviewed a comparison of the assumed loads with the Hosgri loads,
a description of the corrective action (seven members will be modified) and a

sample design for a modified member.

In our, review we have found that procedures used for evaluating the members

and for strengthening the overstressed members appropriate and, therefore,
acceptable.

We consider this matter resolved.

3,8. 5. 4. 3 Auxiliar Buildin

In Supplement Number 7 to the Safety Evaluation Report we described three items
that remained outstanding in our review of the auxiliary building. The current
status of these items is decribed below.

(1) Oemonstration of the conservatism of the method used to account for torsional
effects in the roof of the fuel handling area.

In Supplement Number 7 we stated that, for the roof of the steel structure
over the fuel handling area, the applicant had assumed a 10 percent increase
in the horizontal responses to account for torsion rather than assuming a five
percent artificial eccentricity as called for in the structural specification.
We indicated that we would require confirmation that the applicant's method

was equivalent to or more conservative than using the five percent eccentricity
to account for torsion.

The applicant has now performed additional analyses demonstrating that the
10 percent increase in response used in the reevaluation of the roof of the
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fuel handling area is conservative in relation to using five percent eccentric-
ity. We have reviewed this information and find this aspect of the applicant's
reevaluation acceptable.

We cons ider thi s matter re so 1 ved.

(2) An evaluation, of the analysis of the shear keys in the foundations.

In Supplement Number 7 we stated that the applicant had initially used a

conservative but approximate method to analyze the shear keys in the founda-

tion. This method had resulted in overstressing. Consequently, we had

requested a more accurate analysis, which we were reviewing.

The more accurate analysis indicated stress levels within allowable limits.
We have reviewed the analysis and found it appropriate and conservative.
Therefore, we find this aspect of the applicant's reevaluation acceptable.

We consider this matter resolved.

(3) Further analysis of soil bearing pressure.

In Supplement Number 7, we stated that the applicant had investigated the soil
bearing pressure at the lowest elevation. However, because the auxiliary
building has a tee shape, we had requested that the soil bearing pressure also
be analyzed at the outermost point from the centroid of the building which was

at a higher elevation.

The applicant has performed the analysis we requested and found that the

bearing pressure is well within the allowable limit. Since this completes the
work we considered necessary, we find this aspect of the reevaluation
acceptable.

We consider this matter resolved.

3. 8. 5. 4. 4 Intake Structure

In Supplement Number 7 to the Safety Evaluation Report we described four items that
remained outstanding in our review of the intake structure. The current status of
these items is described below.

(1) Further justification for dynamic earth pressure calculations.

In Supplement Number 7 we stated that, in estimating the increase in earth
pressure due to an earthquake, the coefficient of dynamic pressure had been

used without providing reference or backup information. We considered it
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important that the value selected be justified and, accordingly, stated that
we would require that the applicant provide justification for the increase in
lateral earth pressure due to an earthquake.

The applicant has provided us the required information. We have reviewed this
information and found it to demonstrate that the coefficient of dynamic earth

pressure used in the analysis is adequate. Therefore, we find this aspect of
the design acceptable.

We consider this matter resolved.

(2) Further analys'es of piers.

In Supplement Number 7, we stated that the applicant had found the reinforced
concrete seaward piers to be considerably overstressed and„that we had requested

the applicant to perform additional analysis. We also discussed the two

principal options available to resolve the issue short of modifying the piers-
namely to take credit for structural ductility or to demonstrate that an

assumed failure of the piers would not disable the auxiliary seawater system.

The applicant has submitted structural analyses taking credit for ductility.
The applicant has also submitted an analysis of the effect of assumed pier
failure on the operation of the auxiliary salt water system. Our evaluation
is provided below.

The applicant has performed the additional structural analyses using two

different techniques to determine the ductility required for these piers. The

energy reserve technique resulted in a ductility ratio of l. 13, within the

limit of 1.3 which is set forth in the structural specification. A more

conservative technique based on moment curvature relationship of structural
members resulted in 'a ductility ratio of l. 52. We and our consultants have

reviewed the above information.

Since the calculated ductility results are reasonably close to the conserva-

tively established ductility limit criterion in the structural specification,
we conclude that these piers will remain structurally sound during or after a

Hosgri event. The maximum damage that is likely to occur would be some spalling
during or after a Hosgri event.

The spalling could cause pieces of concrete to fall into the pump bays of the

intake, structure. In order for these pieces to reach the auxiliary saltwater
pumps they would have to penetrate one bar rack and a set of traveling screens

and travel approximately 70 feet into the auxiliary saltwater pump bays. With

low water velocities in the intake structure of less than one foot per second

we consider this adequate protection against concrete pieces of sufficient
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size to damage the pumps travelling the above route and reaching the pump

intake bells. In addition there would be insufficient material resulting from

spalling to block water flow through the intake structure traveling screens.
Accordingly,. since -the spal.ling would have no adverse effect on operation of
the auxiliary sea water system we find this result acceptable.

We consider this matter resolved.

(3) An Evaluation of the Foundation Mat Analyses

In Supplement Number 7, we stated that the initial analysis of the foundation
mat had resulted in an excessive ductility ratio due to an error in the analysis,
and that we were reviewing a revised analysis.

We have since completed our review. We found in our review that after correct-
ing the error the applicant's revised analysis demonstrates that the forces
and moments due to the Hosgri event are within the capacity of the foundation
mat. Therefore, we have found the revised analysis acceptable.

We consider this'matter resolved.

(4) Furthe~ stability analysis.

In Supplement Number 7, we stated that in an early analysis the applicant took
more credit for the shear key areas than that shown in the design drawings;
also that the applicant had submitted a revised analysis and we were still
reviewing it. We also stated that, although overturning of the intake struc-
tures was virtually impossible, tilting and sliding potential should be

investigated. We stated that we would require that the applicant analyze this
aspect of stability of the structure.

Since then we and our consultants have reviewed the analysis which, after
using the correct shear key area, indicated a factor of safety on the order of
1.01. We and our consultants were not satisfied with this low:factor of
safety. The applicant indicated, however, that this factor of safety was

'erived using unrealistically conservative assumptions to simplify the 'analysis.
Consequently we required the applicant to quantify the conservatisms involved.
At a meeting on November 8, 1978, the applicant presented a revised analysis
which quantified the conservatisms embodied in various parameters. The final
result of these analyses indicated a factor of safety on the order of 2.2-when
a more detailed study using realistic values was employed thus removing concern
that there would be unacceptable motion of the intake structure. The applicant
also indicated that, since there was no uplift predicted for the foundat'ion
slab, there would be no tilting possible for the intake structure. We and our

consultants agreed with the applicant's approach. We will'require submittal
of a final report on the analyses to confirm these results. ~
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Hased on this requirement we consider this matter resolved.

We will confirm compliance with our requirement for documentation prior to
issuance of operating licenses.

In Supplement Number 7 to the Safety Evaluation Report we described six items that
remained outstanding in our review of the turbine building. The current status of
these items is described below.

(1) Verification and justification of computer codes.

In Supplement Number 7, we stated that we had requested the applicant to
provide verification of computer codes used in the analyses which either had

been modified by the applicant or which were not generally accepted and veri-
fied codes in the public domain.

The applicant has verified such codes by comparing the results of calculations
with those from generally accepted codes in the public domain. We have

reviewed the verification and, since the comparison accomplished the objective
of va'lidating the codes, we find this aspect of the analysis acceptable.

We consider this matter resolved.

(2) An investigation. of whether or'ot corrective action is necessary as a result
of torsion studies.

In Supplement Number 7 we stated that the applicant was investigating whether

or not any remedial action was necessary for certain walls. These were walls
where the initial analysis had been performed assuming a '10 percent increase
in stress due to torsion. A second analysis, performed using five percent
accidental eccentricity to account for torsion had resulted in increased
stresses for two of the walls.

The applicant has completed the investigation and determined that the design

margins for the two walls involved are adequate to accommodate the increase in
calculated stress. Since the stresses in the walls have now been determined

to be within allowable values using the methods we approved in the structural
specification we find this aspect of the design acceptable.

. We consider this matter resolved.
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(3) Further information regarding the end bents.

In Supplement Number 7 we stated that the end bays would be stressed beyond

the yield point if the cranes were located at the end of their travel coincident
with a Hosgri ev'ent. As an interim alternative the applicant has chosen to
impose administrative controls to prevent the cranes from being in that loca-
tion until such time as a definitive analysis of crane safety had been reviewed

and approved by the staff. We have reviewed the turbine building with the
cranes restricted under the proposed administrative controls and we conclude

that this operational restriction will prevent any stressing of the end bents

beyond the yield point. We will include such a restriction as a condition of
the operating license (see Section 9. 1 for further information and other
restrictions concerning cranes).

Accordingly, we consider, this matter resolved.

(4) More detailed descriptions of the turbine building modifications.

In Supplement Number 7 we listed the major modifications 'to the turbine building.
We also stated that we would require a more complete description of the modifica-
tions and we would provide our evaluation of them in a future supplement.

In Amendment 68 to the operating license application the applicant provided an

item by item description of the remedial actions for strengthening the turbine
building. The following major modifications,'n addition to those we listed
in Supplement Number 7, are being made:

(a) Enlarge the gap between the turbine pedestal and the surrounding structure.

(b) Add a post tensioning system to some turbine pedestal piers to increase

shear strength.

(c) New exterior concrete buttresses with horizontal diaphragms and a new

interior concrete shear wall below elevation 119.00 will be constructed.

(d) The existing north-south and east-west concrete shear walls below eleva-

tion 104 ft were .strengthened.

(e) The existing floor grating at elevation 104 ft and 119 ft have been

substantially replaced by steel checkered plate.

(f) Floor framing members at elevations 104 ft and 119 ft have been

strengthened.
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(g) New concrete shear walls will be constructed along the east and west

sides of the building between elevations 104 ft and 140 ft.

(h) New vertical steel bracing has been added along the east and west sides

of the building between elevations 140 ft and the roof.

(i) New horizontal steel bracing has been added in the lower chord of the

roof trusses of the building.

(j) The connections for th'e vertical and horizontal bracing member joints
have been strengthened.

(k) The horizontal crane rail support has been strenghtened.

(1) The exterior plate-girder columns have been strengthened.

Based on our review of the applicant's analyses and our assessment of the

existing turbine building structure we conclude that these modifications, in
conjunction with necessary crane load restrictions discussed in Section 9. 1 of
this supplement, will enable all safety-related equipment in the turbine
building to remain functional during and after the Hosgri event. We therefore
consider this matter resolved.

(5) A description of the modification to enlarge the gap between the turbine
pedestal and adjacent structural elements.

In Supplement Number 7 we stated that the applicant's analysis had indicated
insufficient clearance between the turbine pedestal and the surrounding struc-
ture to prevent pounding.

The applicant has proposed two major modifications to the turbine pedestal

which consist of widening the gap in the E-W direction from 14 inches to 34

inches and adding post-tensioning systems to six piers to increase the shear

strength of the overloaded piers. In the latter case, holes that will contain
the post-tensioning systems are dnlled from the top of the piers at Elevation
140 to the bottom of the foundation slab at Elevation 62 for'our piers and

into rock a minimum of 20 feet for the remaining two piers.

We have reviewed the analyses leading to these modifications. Based on our
review we have concluded that the modifications will prevent pounding and are,
therefore, acceptable.

We consider this matter resolved.
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(6) An evaluation of several items that had been provided by the applicant but
which we had not yet reviewed.

In Supplement Number 7 we listed 10 items for which we had simply not yet
completed our review. The current status of our review of these items is
provided below. The items are not listed in the same order as they were
listed in Supplement Number 7.

(a) A torsional analysis using assumed eccentricity.

Resolved as discussed in item (2) above.

(b) An assessment of the adequacy of turbine pedestal for Hosgri earthquakes
as related to the structural interaction and its effect on safety-related
equipment.

Resolved as discussed in item (5) above.

(c) Foundation mat analysis and design.,

Resolved. We have now completed our review of this item and based on our
review we find it acceptable.

(d) Horizontal and vertical mathematical models and their descriptions.

Resolved. We have now completed our review of this item and based on our
review we find it acceptable.

(e) Typical examples for horizontal and vertical smoothed response spectra.

Resolved. We have now completed our review of this item and based on our
review we find it acceptable.

(f) An investigation of the crane trolley vertical movement to assess the
need for vertical restraints.

Resolved. 'ur evaluation of,cranes is discussed in Sections 3.8. 5. 4.8
and 9. 1 of this supplement.

(g) Results of analysis for the overhead crane.

Resolved. Our evaluation of cranes is discussed in Sections 3.8.5.4.8
and 9. 1 of this supplement.
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(h) The mathematical model used for overhead crane analysis.

Resolved. Our evaluation of cranes is discussed in Sections 3.8.5.4.8

and 9. 1 of this supplement.

(i). Computations on ductility requirements for nonlinear members.

Resolved. This relates to our evaluation of the turbine building end

bents which is resolved as discussed in item (3) above.

3. 8. 5. 4. 7 Outdoor Tanks

In Supplement Number 7 to the Safety Evaluation we described the applicant's analyses
I

of outdoor tanks. Based on those analyses, the applicant had indicated that there

would be no overstress in the seismic Category I tanks. However, we stated that we

were still reviewing the analyses.

With regard to the underground tanks, we have now completed our review of the

finite element analysis using the FLUSH program. Based on our review we have

concluded that the analyses are conservative and demonstrate that there would be no

overstress in the underground tanks. Therefore, we find this aspect of the design

acceptable.

With regard to the above ground water storage tanks we have completed our review of

the applicants analyses and concluded that the integrity of the above ground tanks

has been adequately assured under Hosgri event loading. As we noted in Supplement

Number 7, the applicant is adding reinforced concrete shells around the outsides of

these tanks. In addition, to preclude concern with the stability of these tanks

the applicant has decided to remove the soil from under the tanks and replace the

soil with concrete down to rock level. The applicant will also install a total of

46 post-tensioning anchor systems around the periphery of each tank to increase

resistance against sliding. We and our consultants have reviewed the analysis and

the proposed modifications and found them acceptable.

We consider this matter resolved.

3.8.5.4.8 Cranes

In Supplement Number 7, we stated that the cranes had either not yet been analyzed

for the Hosgri event or we had not yet reviewed the analyses.

The applicant has now performed structural analyses of the cranes installed at

Diablo Canyon. We have reviewed typical analyses and found that appropriate and

conservative analytical methods were used. Therefore, we find the applicant's

structural analyses of cranes acceptable.
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In some cases the analyses demonstrated the cranes'bilities to withstand a Hosgri
event with full load (after modification). In other cases appropriate restrictions
or other requirements will be employed. Our evaluation of these aspects is provided
in Section 9.2 of this supplement.

Me consider this matter resolved.

3. 8. 5. 4. 9 Conclusions

As described in Sections 3.8.5.2 and 3.8.5.3 of Supplement Number 7 we have found

the applicant's basic criteria (ground response spectra) and general methods of
analysis acceptable.

/
As described in subsections 3.8.5.4. 1 through 3.8.5.4.8 of Supplement Number 7 and

this supplement, we have reviewed the applicant's structural analysis methods for
the various structures, outdoor tanks, buried piping and cranes. The outstanding
items in our review have been resolved. Accordingly, based on our evaluation as

described in Supplement Number 7 and this supplement, we find the structural analysis
methods acceptable.
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3.9 Mechanical S stems and Com onents

3.9.3 Seismic Reevaluation

3.9.3. 1 Summar of Staff Review

In Supplement Number 7 to the Safety Evaluation Report we summarized our review of
the seismic reevaluation. .Since then we have continued our review in a similar
manner. We have reviewed additional detailed information such as calculation
sheets and test data and discussed this information with the applicant. In addition,
we have reviewed the letters and amendments to the operating license application
submitted by the applicant.

The following paragraphs describe our evaluation of the outstanding matters identi-
fied in Supplement Number 7, which are now resolved.

3.9.3.2 General Methods of Anal sis

In Supplement Number 7 we found the general methods of analysis acceptable, subject
to satisfactory demonstration of the similarity between the Diablo Canyon reactor
coolant system and the system that was tested to justify 4 percent damping.

The applicant has indicated that the Diablo Canyon loop piping is made from similar
material and has approximately the same overall dimensions, dynamic characteristics,
and structural stiffness as the test plant as Indian Point 2. The primary com-

ponents for Diablo Canyon are manufactured from the same material, using the same

fabrication methods, and have similar dynamic characteristics to the test plant
primary components. The primary component supports for Diablo Canyon are similar
to the test plant supports which consist of welded and bolted steel structural
elements designed to allow for free thermal expansion but restrict the motion

caused by other dynamic loads. The functional similarities of supports in the

design results in the same types of damping mechanisms. We agree that these factors
indicate the Diablo Canyon reactor coolant system is similar to the reactor coolant

system that was tested. Furthermore, the Indian Point 2 shaker tests have demon-,

strated that the magnitude of damping increases with the response amplitude,

independently of any frequency changes in the system. The dynamic responses of the.

Diablo Canyon primary cooling system and components as calculated for the Hosgri

earthquake are much higher than those obtained during the tests at the test plant.
This'ndicates that the damping value to be expected at Diablo Canyon for a Hosgri

event is even greater than the value justified by the tests.

Based on these factors we conclude that the use of four percent damping for the

Diablo Canyon reactor coolant system analysis is acceptablq.

t
We consider this matter resolved.
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Accordingly, based on our review as described in this supplement and Supplement

Number 7, we find the general methods of analysis acceptable.
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3.9.3.4 Pi in S stem Anal sis,

This section discusses our evaluation of the applicant's methods for modeling,

analysis, response combination, load combination and stress evaluation. In Supple-

ment Number 7 to the .Safety Evaluation Report we desci ibed the applicant' methods
1

and the items that remained outstanding in our review.

Those outstanding items have been resolved, in some cases by stating specific
conditions we will require that the applicant meet. The resolutions and require-
ments for these items are provided in Subsections 3.9.3.4. 1 through 3.9.3.4.5. In

addition', in Section 3.9.3.4.4 we provide our evaluation of one new item, the

effect of containment tilt on safety systems connected to the containment. Our

conclusions are presented in Subsection 3.9.3.4.6.

3. 9. 3. 4. 1 Res onse Combinations

In Supplement Number 7 we discussed the applicant's method of combining responses.

We noted that some of the applicant's studies comparing this method with the

Regulatory Guide 1.92 method were still in progress. Our evaluations of these

studies are provided in the following subsections.

3.9.3.4.2 Reactor Coolant S stem Main Loo s

In Supplement Number 7 we noted three outstanding issues in our review of these

analyses. The resolutions of these items are described below.

(1) Submittal of additional information about the sensitivity of nonlinear systems

in the reactor coolant system (parts of the reactor internals and control rod

drive meehan'isms) to the synthesized time history motions used for analysis
and the significance of the time history selected.

In Supplement Number 7 we noted that non-linear systems were believed to be

more sensitive than linear systems to the selection of different time history
'motions that correspond,to a given response spectrum. Accordingly, we would

require further information regarding the sensitivity of nonlinear components

to selection of time history motions used in design and the significance of
the time history motion selected. The components of concern were the control
rod drive mechanisms and parts of the reactor internals.

The applicant indicated that the time histories used for the analysis of these

components are based on calculated building time history responses. The

building time history responses are calculated using a time history that
corresponds to the required ground response spectrum. It is at this point
(ground response spectra) that different time history motions, any of which

corresponds to the required spectrum, may be chosen.
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Since the building model is linear and the base input time history is random,

the building's dynamic response is governed by the building dynamic character-

istics. Therefore, the building characteristics control the input to the

equipment. Thus, the effect of different time history motion inputs that
could be selected upon the calculated building time history response is small.

Consequently there should not be any significant effect on the nonlinear

component time history analysis results if different time history input
consistent with the Kosgri event were selected for the base of the building.

We agree with the applicant. When performing the analysis in this manner,

rather than selecting a time history for direct input to the nonlinear compo-

nents, the effect of selecting different time histories should not be

significantly greater than it is for linear components which is an acceptable

practice. Furthermore, the components of interest here have amble margin to
allowable stress levels based on the present calculations. For these reasons

we find this aspect of the design acceptable.

We consider this matter resolved.

(2) Submittal of a study of the effects on the reactor coolant system main loops

of using the Regulatory Guide 1.92 method of combining responses.

In Supplement Number 7, we stated that the applicant was completing a study of
the primary system to assess the possible effects of any increased loads that
would occur at piping locations and supports using the Regulatory Guide 1.92

method of combining responses and accounting for the effects of closely spaced

modes.

The applicant's study involved the use of the three-dimensional reactor coolant

loop model and three dimensional shock input, combining the modes by the

square-root-sum-of-the-squares with appropriate modification for combination

of modes which were closely spaced. The Hosgri loads were combined with LOCA

loads by the most conservative and absolute summation. The resulting stresses

using an elastic system analysis were compared to allowable values. At points

where the, elastically calculated stresses exceeded the allowable value, limited
localized inelastic deformation of the system would result in load redistribu-
tion to portions of the system which are less highly stressed, such that
system integrity and function of the system are maintained.

In summary, the applicant has indicated that, the results of this study have

demonstrated that no unacceptable consequences would result from the use of
the Regulatory Guide 1.92 method of combining modes and responses. We have

reviewed the applicant's analysis and based on our review agree with its
conclusion.
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We consider this matter resolved.

(3) Submittal of an assessment of the differences, if any, in the reactor coolant

system main loop analysis for Unit-2 as opposed to the Unit 1 analysis that
was submitted for our review.

In Supplement Number 7, we stated that we would require the applicant to
address whether or not there would be any differences for Unit 2 from Unit 1

regarding the reactor coolant system combined load analyses described for
Diablo Canyon Unit 1 and, if so, what the differences are and whether the

differences have any significance in applying the Unit 1 analysis to Unit 2.

The applicant has indicated that Unit 2 contains certain design, differences in
the reactor vessel internals in comparison to Unit 1. The Unit 2 vessel has

the neutron shield panel assembly between the core barrel and vessel shell,
whereas Unit 1 has a thermal shield. There are also minor differences in the

configuration of the upper and lower support plates.

These differences wi 11 introduce a variation in the transient internal hydraulic
forces for the reactor pressure vessel loss-of-coolant accident analysis
between the two units. The applicant has stated that the effect of this
variation has been evaluated for Unit 2 in a manner identical to the analysis
performed for Unit 1. The results showed that the maximum vessel displace-
ments and support loads were essentially the same for the two units.

On the basis of our. review of the design differences between Unit 1 and Unit 2

and the results of the applicant's analysis for Unit 2, we conclude that the

differences do not significantly affect the applicability of the Unit 1 reactor
coolant system combined load analyses to Unit 2. Accordingly, we find this
aspect of the design acceptable.

We consider this matter resolved.

3.9.3.4.3 Reactor Coolant S stem Branch Pi in

In Supplement Number .7 we noted one outstanding issue in our,review of these analyses.

The resolution of this item is described below.

(1) Submittal of addigional information about support capacities for reactor
coolant system branch piping in order to assess the significance to those

supports of using the Regulatory Guide l. 92 method of combining responses.

In Supplement Number 7 we stated that in order to reach a conclusion on the

significance of the Regulaory Guide 1.92 method, we would require additional
information on support capacities.
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~ The applicant has performed additional seismic analyses of branch piping using

the Regulatory Guide, 1.92 method considering closely spaced modes. The results

of combining the support loads from this Hosgri analysis with those from the

loss-of-coolant analysis indicated that the supports would be adequate for the

combined loads.

We consider this matter resolved.

3.9.3.4.4 ~Other Pi in

In Supplement Number 7 we noted two outstanding issues in our review of these

analyses. The resolutions of these items are described below.

(1) Submittal of a study to assess the effects on other piping of using the Regu-

latory Guide l. 92 method of combining responses, including consideration of

closely spaced modes.

In Supplement Number 7 we stated that in order to reach a conclusion on the

signif'cance of the Regulatory Guide 1.92 method, for piping outside the scope

of the reactor coolant, system and its branch piping, we would require an

additional study that would include consideration of closely spaced modes.

The additional study requested was submitted as part of the combined effects

study and is discussed below.

Since the combined effects study discussed below included the effects of

closely spaced modes and represents a more limiting combination, we consider

this matter resolved.

(2) Submittal of a study to assess the combined effects on other piping of actual

support stiffnesses, seismic anchor movements and response combinations.

In Supplement Number 7 we stated that before a conclusion could be made on the

significance of the combined effects of support stiffness, seismic anchor

movement and response combination method, a sensitivity study should be performed.

The applicant submitted a study on a series of representative piping systems

analyzed using actual support stiffness, the Regulatory Guide 1.92 method of

response combination and differential seismic movements. This study also

considered closely spaced modes in the response combination method. The

results of this study showed that the piping stresses were within the code

allowable stresses in all cases. The supports were all found to be adequate

for support loads determined from this study.
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Since the analysis of representative piping systems did not indicate that
other methods would change the conclusions reached in the applicant's analyses,

we consider this matter resolved.

In addition, one new issue has arisen with respect to these analyses since Supplement

Humber 7 was issued. The resolution of this item is provided below.

(1) Effects of, containment tilting on safety-related systems connected to containment.

In Section 3.8.5.4. 1 of this supplement we provided our evaluation of the

appl,icant's analyses of containment tilt and concluded that the maximum amount

of tilt would be 3/4-inch. Our evaluation of the effect of this tilting on

safety-related systems is. provided below.

The effect of this uplift must be evaluated for those items which connect

between the containment building, the auxiliary building and the turbine
building. These items include piping systems, electrical cables and cable

trays. The applicant has stated that the Class lE electrical cables and

associated cable trays, conduits arid electrical penetrations for the electrical
cables between the containment building and other buildings have been evaluated

and determined to be sufficiently flexible to accommodate this movement without

any adverse effects on the performance of the function of the cables. The

applicant has also stated that the piping which connects between plant buildings
has been evaluated for the differential building motions and has been determined

to be sufficiently flexible to accommodate this movement without any adverse

effects on piping integrity. Based on the nature of these items, we concur

with the applicant's conclusions.

However, we believe that the supports for the piping require further evaluation

to assure their integrity under the loading that would occur when the piping
flexes. Accordingly, we will require that the applicant evaluate the piping
supports on these lines for the Hosgri event building movement loads combined

with the Hosgri event inertia loads. The building movement will consist of
the movement due to vibration plus the tilting. We will also require appropri-

ate strengthening of any supports that are not adequate for the calculated

loads.

Based on this requirement we conclude that the calculated maximum containment

tiltwould have no adverse effects on safety-related systems.

We will confirm compliance with our requirements regarding piping supports

prior to iss'uance of operating licenses.
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3.9.3.4.6 Conclusions

In Supplement Number 7 we concluded that the applicant's piping system analysis
methods were acceptable subject to satisfactory resolution of several outstanding
items.

As discussed in subsections 3.9.3.4. 1 through 3.9.3.4.5 above, those outstanding

items have,now been resolved. Accordingly, we find the applicant's piping system

analysis methods acceptable.

3-28



3. 9.3.5 Seismic Cate or I Pi in Boundaries

In Supplement Number 7 we slated that we would require that the supporting of
Design Class 2 piping relied upon for cold shutdown be upgraded to ensure that the

: vital systems will perform their intended safety function. We also stated that, in
a similar manner, we would require that the supporting of any Design Class 2 piping
that is connected to either Design Class 1 piping or the Design Class 2 piping that

" relied upon for cold shutdown be upgraded as necessary to ensure that the vital
systems will perform their intended safety functions.

The supporting of the Design Class 2 piping relied upon for cold shutdown was

reviewed and upgraded using the same techniques as those used to design Class 1

piping -supports. Supporting of Design Class 2 piping connected to these lines was

upgraded in each case to well beyond an isolation valve.

Design Class 2 piping is connected to Design Class 1 piping at isolation valves.

The supporting had been previously designed for seismic loading to well beyond the

isolation valves so no upgrading was necessary in this instance.

It is our judgment that these design features provide an adequate level of protection.

We consider this matter resolved.
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'.9.3.6 Pi in Snubber Stud

Reactor Coolant S stem Hain Loo Stud

Me completed our evaluation of this study in Supplement Number 7 and concluded that
the main loops would not be significantly affected by the assumed snubber failures.

Stud of Remainder of Pi in S stems

P

In Supplement Number 7 we stated that, since the validity of one of the applicant's
assumptions had not been verified and since some of the probability and fracture-
mechanics aspects were still under review, we would provide our evaluation of this
portion of the study in a future supplement.

The assumption that required verification was that when a snubber is assumed to
fail in an earthquake, the remaining supports are capable of carryihg the redistri-
bution of loading. Upon examination, the calculated magnitude of the redistributed
loads has been verified not to affect the integrity of the remaining supports.
Subsequent failure of the remaining supports would not be expected.

Mith regard to the probability and fracture mechanics aspects used by the applicant
to predict the probability of pipe failures the applicant's .study has indicated low

probabilities of pipe failures due to snubber failures. The knowledge gained in
this review did not reveal any urgent concerns about the adequacy of our present
criteria which do not require the design to account for single snubber failures but
do require periodic examination of snubbers.

Based on the factors described above we consider this matter resolved.
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3.9.3.7 Seismic uglification of Nechanical Com onents

In Supplement Number 7 we found the applicant's seismic qualification of mechanical

components acceptable subject to satisfactory resolution of seven outstanding items

in our review. We have now completed our review of several of these items. Our

evaluations and the current status of these items are provided below.

(1) Submittal of information concerning the results of requalification by testing.

In Supplement Number 7 we stated that where equipment was to be requalified by

testing, we would review the results when they became available and provide
our evaluation in a future supplement to the Safety Evaluation Report.

Only two categories of mechanical equipment fall into this category. The

first category consists of the steam generator safety valves which we have

previously reviewed and were found acceptable in Supplement Number 7. The

second category consists of the 14-inch motor operated valves which we have

now found acceptable as discussed in a separate item below.

We consider this matter resolved.

(2) Submittal of additional information regarding the in-situ testing program

In Supplement Number 7 we stated that:
/

(a) the applicant would submit additional reports on the in-situ test program,

(b) sloshing effects had not been considered in the boric acid tank analysis
and

(c) the applicant was revising the component cooling water heat exchanger

analysis to conform to the experimentally determined natural frequencies
and mode shapes.

The additional reports describing the in"situ testing program have been provided
and we have reviewed them. We found in our review that the natural frequencies,
mode shapes and damping values used in the Hosgri reevaluation were adequate

compared to the test results. Therefore, we have found this aspect of the

requalification program acceptable. We consider this matter resolved.

The applicant has reanalyzed the boric acid tank supports considering the

additional effects of sloshing. For the hold down bolts, which are the

limiting elements in the supports, the calculated stresses remained below

allowable levels. Since this completes the additional work we considered

necessary, we find this aspect of the reevaluation acceptable. We consider
this matter resolved.

3"31



The applicant has revised the analysis of the component cooling water heat
exchanger to conform to the experimentally determined natural frequencies and
mode shapes. In the revised analysis the supports were overstressed. The

applicant has completed several analyses for various methods of modifying the
supports and is currently considering options for revising the design.

Based on the applicants commitment to employ modifications that will result in
stress levels in the component cooling water heat exchanger supports that are
no greater than those accepted for other Category' component supports we

consider this matter resolved.

(3) Submittal of additional justification for the test inputs to be used in
testing a 14-inch motor operated gate valve.

In Supplement Number 7 we stated that we were still reviewing the applicant's
rationale for test inputs to accomplish the tests'bjectives and we would
require further justification. During our review the applicant revised the
input to include both single-frequency, single-axis and multiple-frequency
biaxial testing.

Prior to performance of the test we found the revised input in conformance
with the criteria described in Section 3. 10 of Supplement Number 7 and,
therefore, acceptable.

The applicant has also submitted the test results for the 14-inch valve (and
the Limitorque valve actuators associated with it).

Structural integrity and operability of the valve assembly were directly
demonstrated during the testing for the .valve model tested (residual heat
removal system discharge valves, 8700 A and B). Accordingly, we find this
aspect of the qualification program acceptable.

The applicant further intended this test to demonstrate the structural integrity
and operability of a different model valve (residual heat removal system
suction valves, 8701 and 8702). Using a test of one model to qualify a .different
model is not usually done. However, the applicant has also performed extensive
analyses of the valve model for valves 8701 and 8702. Based primarily on our
review of the analyses, we find the qualification of valves 8701 and 8702
acceptable.

This test included the Limitorque valve actuator attached to the 14-inch valve
is also being used to justify the qualification of other L'imitorque valve
actuators of similar design (which are the only typ'e in Class If service at
Diablo Canyon).
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Since the valve actuator itself is usually considered to be an electrical
component rather than a mechanical component, our evaluation of this matter is
provided in Section 3.10 of this supplement.

We consider these matters resolved.

(4) Completion of our review of the applicant's reports concerning qualification
of Limitorque valve actuators and their applicability to Oiablo Canyon.

As stated in the proceeding item, our evaluation of Limitorque valve actuators
is provided in Section 3. 10 of this supplement.

We consider this matter resolved..

(5) Submittal of information concerning the natural frequency of one valve.

We stated in Supplement Number 7 that we would require submittal of infor-
mation concerning the natural frequency of one valve.

The applicant has now submitted the required information and we have reviewed

the information. The applicant has'etermined that the natural frequency for
the modified design of the valve HCV 637 to be greater than 33 Hertz. Since

this justifies the original assumption that this valve is rigid, we find this
information acceptable.

We consider this matter resolved.

(6) 6 (7) Submittal of information concerning qua'lification documents for remaining

valves (demonstrating functional operability and updating Tables 7-5 through
7-8 of Amendment 50).

We will require that the applicant provide the documentation for valves 9351A,

PCV 455C, 8146, 8147 and HCV 142 to complete this effort. We will require the
same standard of acceptance, i.e., test 'levels meet or exceed required level
of shaking at the mounting location and successful demonstration of required
operability, that has been employed throughout this review. This action will
assure that these valves are properly qualified and ther'efore we consider this
matter resol'ved.

4

Based on these requirements we consider this matter resolved.

We will confirm compliance with our requirements for documentation prior to
issuance of operating 'licenses. h
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In Supplement Number 7 we described our review of the applicant's handling of
interface matters. Me had not found any deficiencies in this handling.

However, one technical matter came to our attention that required resolution. The
nozzle loadings due to the'osgri e'vent on the auxiliary feedwater pump turbine
exceeded the manufacturers rated allowable nozzle loadings, and modifications were
required. Since then the nozzle loadings on the pump turbine have been reduced by
adding a seismic restraint to the steam exhaust line. The reduced loads are within
the guidelines specified by the turbine manufacturer. Accordingly, we have found
the modification acceptable.

Me consider this matter resolved.

3.9.3.9 Summa of Outstandin Items

As described in Sections 3.9.3. 1 through 3.9.3.8 above, based in part on our require-
ment for satisfactory completion of the actions necessary to meet our criteria, we

consider the matters related to the seismic reevaluation of mechanical systems and
equipment resolved. The required actions are summarized below.

(1) Compliance with our requirements concerning evaluation of some pipe supports
to withstand loads due to containment tilt (Section 3. 9. 3.4.4).

(2) Compliance with our requirements for documentation concerning seismic qualifi-
cation of valves (Section 3.9.3.7).

3-34



3.10 Seismic uglification of Electncal E ui ment

3.10.3 Balance-of-Plant E ui ment

E ui ment to be Retested-General

In Supplement Number 7 to the Safety Evaluation Report, we stated that some balance-

of-plant 'equipment needed to be requalified by retesting either because the seismic

input has increased beyond the original qualification level or because of concerns

we had raised about the justification for the original qualification methods in
light of current standards. The applicant had committed to perform this retesting
in accordance with acceptable criteria 'in IEEE Standard 344-1975 and Regulatory
Guide 1. 100 as discussed in further detail in Section 3. 10. 2 of Supplement Humber 7.

However, we had not yet reviewed the results of the retesting.

This equipment (balance-of-plant equipment to be retested) consists of the following
categories:

(1) Emergency Light Battery Pack

(2) Hot Shutdown Panel

(a) Indicating meters

(b) Switches

(c) Fisher Controller
(3) Limitorque Valve Operators with Gear and Stem Ho

(4) Battery Charger

(5) Station Battery
(6) 125/250 VDC Motor Control Center

(7) 125 VOC Distribution Panelboard

{8) Hain Control Board

(a) Indicating Meters

(b) Switches

(9) Venti'lation Control Logic

(10) Ventilating Control Relay Panel

(ll) Diesel Generator Excitation Cubicle

(12) 4160 Volt Class IE Switchgear

{13) Diesel Generator Control Cabinet and Subpanels

(14) Fire Pump Controller
(15) Local Starters
('16) Vital Load Center Auxiliary Relay Panels

(17) Fan Cooler Motor Controller
(18) Safeguard Relay Board

(19) Vital Load Center

unted Limit Switches

The applicant has now performed the retesting and provided the results for our
review. Our evaluation is provided below.
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E ui ment to be Retested - Mechanical As ects

The mechanical aspects of our review include test procedures, types of seismic
excitation, severity of seismic excitation and mounting of the equipment under
test.

Before the retesting was performed, the applicant provided test procedures and
criteria documents for our audit and review. Some revisions and clarifications
were made at our request prior to the testing to assure that the severity of the
shaking (characterized by the test response spectra) adequately simulated the
calculated building motions at the location of the equipment (characterized by the
required response spectra). The shake table excitation was generally biaxial and
multi-frequency.

The applicant has stated that the equipment was mounted on the shake table so as to
,provide a conservative simulation of mounting conditions in the plant. We have
reviewed this matter independently with the test laboratory and conclude that the
test table mountings provided reasonable simulation of the actual field mountings.

In Section 3.9.7 of Supplement Number 7 we stated that we were reviewing a generic
report on the seismic qualification of Limitorque valve actuators and its applicabi 1-

ity to Diablo Canyon. In addition, we stated that the applicant's retesting program
for the 14-inch motor operated valve would constitute part of the seismic qualifica-
tion for Limitorque valve actuators at Diablo Canyon.

We have reviewed the generic report concerning qualification of a family of
Limitorque valve actuators. Cross coupling coefficients were determined and utilized
to justify single axis excitation rather than biaxial excitation. Although we found
the severity of excitation adequate for some valve actuators at Diablo Canyon, we

did not find it adequate for all of them because we did not agree completely with
the single frequency test method employed or the manner in which the cross coupling
coefficients had been used.

Accordingly, at our request, the applicant revised the test program for the 14-inch
motor operated gate valve to employ biaxial, multifrequency testing as well as

single axis, single frequency testing. We have found this excitation adequately
severe for qualification of all Limitorque valve actuators at Diablo Canyon.

During retesting, some structural problems occurred which required modifications.
In such cases, the equipment was modified and successfully retested. The equipment
in the plant is also being modified to conform to the qualified configuration.
Examples of such modifications are:
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(1) 4160 volt switchgear-
(a) Structural reinforcement of cabinets

(b) Removal of potential transformer (which reduces loading on cabinets)
(c) Addition of flexible mounts for bus sections

(2) Limitorque valve actuators - Changing internal capscrews and adding locking
devices

(3) 480 Volt vital load center - Installation of stiffer springs and retaining clips
for one type of motor starter.

(4) Station battery - Installation of additional bracing to battery racks.

Nore minor structural problems, such as cabinet doors unlatching, occurred without
degrading equipment performance during the test. However, the applicant is also
modifying this equipment to prevent recurrence.

We have found in our review that the applicant's procedures represent conservative
means for simulating earthquake motions and meet or exceed the recommendations of
IEEE Standard 344-1975 and Regulatory Guide l. 100. Therefore, we have concluded

that the mechanical aspects of retesting balance-of-plant equipment are acceptable.

E ui ment to be Retested - Electrical As ects

The electrical aspects of our review include the monitoring of electrical functions
to demonstrate the equipment's capability to perform its intended safety functions
before', during and after seismic shaking.

For each item of equipment being retested, the applicant was requested to provide
(for our review) a test report that included the equipment's identification,
description, safety function, test plan and criteria, test procedures and setup,

'estresults, and conclusions. Where the electrical functions monitored during
retesting were not direct'ly representative of the equipment's safety function, the

applicant was requested to provide justification for the indirect monitoring as

part of the test report. The results of our review are provided below.

For 3 categories of equipment, we have found in our review that the monitoring of
electrical functions and the applicant's justifications are adequate to demonstrate

the items'apabilities to perform their intended safety functions before, during
and after seismic excitation and, therefore, we have found the seismic qualifi-
cation acceptable. These categories of equipment are as follows:

, (1) Emergent Light Battery Pack

(2) Hot Shutdown Panel (switches and Fisher controller)
(3) Hain Control Board (switches)
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For 12 categories of equipment, we did not find the monitoring of electrical
functions adequate. However, we have defined acceptable resolutions by stating
specific requirements. These items of equipment and the defined resolutions are
listed below:

(1) Battery Charger - Retest with direct monitoring of charger current and voltage.

(2) Station Battery - Confirmation that battery voltage was directly monitored
'uring shaking and completion of the post-test discharge capacity test.

(3) 125/250 Volt DC Motor Control Center - Retest with direct electncal
monitoring of the controller's contacts for chatter.

(4) 125 VDC Distribution Panel - Confirmation that the output voltage light was

continuously monitored during shaking and retest of the molded case output
breaker with direct monitoring of the voltage and current output.

(5) Main Control Board (Indicating Meters) - Confirmation that the meters
calibration did not shift greater than its required accuracy. as a result of
seismic shaking.

(6) Hot Shutdown Panel (Indicating Meters) - Same as Main Control board indicating
meters above.

(7) 4160 Volt Switchgear - Confirmation that for each type relay the calibrated trip
set point did not shift greater than required accuracy and retest of the
SV (27HHT2) and IVA (27HHTl) type relays with the actual closing safety function
directly monitored.

(8) Safeguard Relay Board - Confirmation that calibrated setpoints for the SA-1

and Agastat series 7000 type relays did not shift greater than required accuracy.

(9) Fire Pump Controller - Retesting with.the main contacts monitored.

(10) Diesel Generator Excitation Cubicle - Confirmation that the output field
current was monitored and calibration maintained during seismic shaking.
Retesting of relays to include each type of relay with its safety function
directly monitored. Retesting must include the actual opening and closing
operation of the relays.

(ll) Diesel Generator Control Cabinet and Subpanel - Retesting of relays to include
each type of relay with its safety function directly monitored. Retesting
must include the actual opening and closing operation of the relays.

3-38



(12) Limitorque Va)ve Operator with Gear and Stem Mounted Limit Switches-

Confirmation that each type or model of gear or stem mounted limit switches

was monitored for contact chatter during seismic shaking.

We have not completed our review of six remaining categories of equipment (Ventila-

tion Control Logic; Ventilation Control Relay Panel; Local Sta'rters; Vital Load

Center Auxiliary Relay Panels; Fan Cooler Motor Controller; and Vital Load Center).

However, any deficiencies found in the electrical performance monitoring of this
equipment can be resolved in a similar manner to the resolutions previously noted

and we we'll require satisfactory completion of these items as discussed further
below in the section entitled "Conclusions".

E ui ment Not to be Retested

As stated in Supplement Number 7„ we reviewed the, qualification records for "equip-

ment that was not to be retested at the meetings during the week of January 23,

1978. We listed the following two outstanding items in Supplement Number 7:

(1) Formal documentation of informal responses that had already been reviewed, and

(2) Submittal of detailed information regarding the qualification of devices

located on various instrument panels.

The applicant has submitted additional information and the current status of our

review is as described below.

Some types of equipment (indicating meters and switches for the hot shutdown panel

and the main control board) were initially not to be retested but have now been

included in the retesting program. The balance-of-plant equipment not to be retested

now consists of the following categories:

(1) Instrument Power AC Panelboar ds

(2) Instrument Panels PIA, PIB, and PIC

(3) Local Instrument Panels

(4) Pressure and Differential Pressure Transmitters

(5) Diesel Generators

(6) Electrical Cables

(7) Containment Electrical Penetrations

With regard to items (2) through (7) above, we have reviewed the information
documented in the operating license application and,additional detailed informal

information. Based on our review of this information and on our audit during the

meetings the week of January 23, 1978, we have concluded that these items were

demonstrated to be capable of performing their safety functions before, during, and

after seismic shaking and are, therefore, acceptable.
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With regard to devices located on the instrument power a-c panelboards (item 1,

above), the detailed information we requested has not yet been provided. We 'will
require satisfactory completion of this item as discussed in the following section.

Conclusion

Several of the matters discussed in this section related to balance-of-plant elec-
trical equipment require further action. For some of these matters we have stated
specific requirements for others we have not yet completed our review of information
provided by the applicant. However, all of these matters can be resolved by (1)
submittal of additional information or, if necessary, (2) additional testing or, if
necessary, (3) modification or replacement of the equipment. Accordingly, based on

our review, and subject to satisfactory completion of such actions, we find that
-the seismic qualification of balance-of-plant electrical equipment demonstrates the

equipment's ability to perform its safety functions, before, during and after a

seismic event in accordance with our criteria as described in Section 3. 10. 2 of
Supplement Number 7 and, therefore, the seismic qualification of this equipment is
acceptable.

We will require the actions discussed above (i.e., information, testing, modification
or replacement) as necess'ary to meet our criteria prior to issuance of operating
licenses and, based on this requirement we consider these matters resolved. We

will confirm compliance with these requirements prior to issuance of operating
licenses.

3. 10.4 Nuclear Steam Su 1 S stem E ui ment

This section describes our evaluation of two outstanding matters stated in Supplement

Number 7 to the Safety Evaluation Report: further justification for the seismic

qualification of the solid state protection system cabinets; and our review of the

monitoring of electrical equipment performance during testing. In addition, we

describe our evaluation of new information concerning the seismic qualification of
replacement pressure and differential pressure transmitters.

We have now completed our review of the qualification of the solid state protection
system cabinets which was identified as an outstanding item in Supplement Number 7.

The cabinets were tested using single axis, single frequency excitation. The

excitation was sufficiently severe to eliminate any concerns we might have about

the adequacy of this type of excitation as compared to multi-frequency', biaxial
excitation. Relay malfunctions occurred within the cabinets. These relays were

replaced with rotary relays that had been tested using multi-frequency, biaxial
excitation. We have found that the excitation applied for the rotary relays quali-
fication tests exceeded the required levels for these relays. Accordingly, we have

found the qualification of the solid state protection system cabinets acceptable.
C I
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In Supplement Number 7 we stated that we had not completed our evaluation regarding

the manner in which the nuclear steam supply system equipment was operated during

the test, and the manner in which the equipment's performance was monitored. We

have now reviewed the applicant's submittals on these matters. With the exception

of the items described in this section we have found in our review that the monitoring

performed and the justification regarding the applicability of the qualification
methods and results adequately demonstrated the equipment's capabilities to perform

'equired safety functions before, during and after seismic excitation. Therefore,

subject to satisfactory completion of the necessary actions described in this

.section we have concluded that the seismic qualification of this equipment is

acceptable.

Three matters that require further action are as follows:

(1) Summary description of the qualification of Barton, Fischer and Porter and

Rosemount pressure and differential pressure transmitters have been provided

in the operating license application. However, the model numbers of the test

specimens have not been provided and references to specific qualification test

reports have not been provided.

(2) The applicant has stated that signal level oscillations which occurred in

pressure and differential pressure transmitters during testing were considered.

However, detailed information about these oscillations has not been provided.

(3) The wide range reactor coolant temperature detector installed in the plant has

been identified by the applicant as a model different than those we have

previously reviewed. qualification information for the model installed in the

plant has not been provided.

In addition, we have recently received a Westinghouse letter describing the seismic

qualification of production model Barton pressure and differential pressure trans-

mitters which are being used at Diablo Canyon to replace some Fischer and Porter

transmitters. ,These are different models from the Barton transmitters previously

reviewed for this function. We have also recently received summary descriptions in

the operating license application of the qualification of some Rosemount pressure

and differential pressure transmitters that are being used at Diablo Canyon to

replace other Fischer and Porter transmitters. These Rosemount transmitters are

different models from the Rosemount transmitters previously reviewed for this
function. We have not yet completed our review of this information.

Several of the matters discussed in this section related to, nuclear steam supply

system equipment require further action. However, all of these matters can be

resolved by: (1) submittal of additional information; or, if necessary (2) additional

testing; or, if necessary (3) modification or replacement of the equipment.
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Accordingly, based on our review, and subject to satisfactory completion of such

actions, we find that the seismic qualification of nuclear steam supply system
equipment demonstrates the equipment's ability to perform its safety functions,
before, during and after a seismic event in accordance with our criteria as described
in Section 3. 10.2 of Supplement Number 7 and the seismic qualification of this
equipment is, therefore, acceptable.

We will require satisfactory completion of the actions discussed above (i.e.,
information, testing, modification or replacement) as necessary to meet our criteria
prior to issuance of operating licenses and, based on this requirement we consider
these matters resolved. We will confirm compliance with these requirements prior
to issuance of operating licenses.

3. 10. 5 Documentation

In Supplement Number 7 we stated that some of the information in Table 10-1 of
Amendment 50 to the operating license application was incomplete or inconsistent
with the information we have informally received and we would require that the
applicant update this information in an amendment to the operating license applica-
tion. Since the review is continuing and changes continue to be made, this matter
remains to be completed. Further, our review and acceptance of some specific items
has been based upon draft revisions to other sections of the operating license
application and these items require formal documentation as well. Accordingly, we

will require documentation, in amendments to the operating license application, of
the draft amendments upon which we based our review along with any corrections
necessary to eliminate conflicts between the detailed test data and the summary

descriptions in the application.

As an additional check to ensure that the equipment qualification data are represen-
tative of the equipment in the plant, we will require submittal of a list of all
electrical equipment that requires seismic qualification. The list will include
the manufacturer, model number and a reference to the qualification documentation
for each item of equipment.

These documentation items require further action. However, they can be resolved
by: (1) submittal of additional information; or, if necessary (2) additional
testing; or, if necessary (3) modification or replacement of the equipment.

Accordingly, based on our review, and subject to satisfactory completion of such

actions; we find that the seismic qualification of electrical equipment demonstrates
the equipment's ability to perform its safety functions, before, during and after a

seismic event in accordance with our criteria as described in Section 3.10.2 zf
Supplement Number 7 and, therefore, the seismic qua'.ification of this equipment is
acceptable.
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We will require the satisfactory completion of the actions discussed above (i.e.,
information, testing, modification or replacement) as necessary to meet our criteria
prior to issuance of operating licenses and, based on this requirement we consider

'hese matters resolved. We will confirm compliance with these requirements prior
to issuance of operating licenses.

3. 10.6 Summar of Outstandin Items

As described in Sections 3. 10.3 through 3. 10.5 above, based in part on our requirement
for satisfactory completion of the actions necessary to meet our criteria, we

consider the matters related to seismic qualification of electrical equipment
resolved. The required actions are summarized below.

(1) Satisfactory completion of actions related to balance-of-plant equipment that
is being retested (Section 3. 10.3).

(2) Submittal of detailed qualification information for devices on instrument
power a-c panelboards which are balance-of-plant equipment not to be retested
(Section 3. 10.3).

(3) Evaluation of recently received information concerning Barton and Rosemount

pressure and differential pressure transmitters within the nuclear steam

supply system scope (Section 3.10.4).

(4) Submittal of additional information concerning (1) identification and qualifica-
tion of pressure and differential pressure transmitters, (2) level oscillations,
in pressure and differential pressure transmitters, and (3) qualification of
wide range reactor coolant temperature detectors within the.nulcear steam

supply system scope (Section 3. 10.4).

(5) Submittal of operating license amendments to incorporate draft information and

to eliminate inconsistencies and submittal of a list of all electrical equipment

requiring seismic qualification (Section 3. 10. 5).

3-43



4,



5.0 REACTOR COOLANT SYSTEM

5.2 Inte rit of Reactor Coolant Pressure Boundar

5. 2. 4 Fracture Tou hness

In the Safety Evaluation Report, we found the reactor coolant system fracture

toughness provisions acceptable based upon our review of the materials selection,

toughness requirements and the extent of materials testing proposed by the applicant.

This included consideration of compliance with Appendices G and H to 10 CFR Part 50.

In Supplement Number 7 we indicated that we were reviewing this matter in further

detail.

In addition, in a letter to us dated October 2, 1978, the applicant listed the

areas where some of the fracture toughness tests and procedures are in noncompliance

with certain requirements of 10 CFR Part 50, Appendix G, "Fracture Toughness Require-

ments"; and where some of the ferritic material surveillance program is in non-

compliance with certain requirements of 10 CFR Part 50, Appendix H, "Reactor Vessel

Material Surveillance Program Requirements."

The reason for noncompliance is that the reactor vessels were ordered and fabricated

and their testing programs were developed well before the requirements of Appendices G

and H to 10 CFR Part 50 became effective.

Me are currently reviewing the information provided by the applicant, to determine

whether, pursuant to 10 CFR Section 50. 12, specific exemptions can be granted. The ~

areas of noncompliance are similar to those reviewed and approved by us for exemp-

tions on other applications.

If we grant a similar exemption for Oiablo Canyon, our safety evaluation supporting
" the matter will accompany the granting documents.
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6.0 ENGINEERED SAFETY FEATURES

6.2 Containment S stems

6.2.6 Containment Leaka e Testin Pro ram

In the Safety Evaluation Report we noted that the proposed reactor containment

leakage test program complied with the requirements of. Appendix J to 10 CFR Part 50

and we found it acceptable.

It should also be noted, however, that in our reviews of other operating license
applications we have determined that an exemption to Appendix J with regard to
containment personnel access hatch testing is required and justified.

In summary, Appendix J to 10 CFR Part 50 would indicate testing the personnel
access hatch (air lock) by pressurizing the entire air lock each time it is opened

for personnel entry. In contrast, we have allowed testing by pressurizing between

the double rubber seals on the doors. Where repeated entries are being made, we

have also allowed testing every 72 hours rather than after every entry. We have

granted this exemption, for a limited number of years, for other recent operating
licenses.

If we grant a similar exemption for Diablo Canyon, our'safety evaluation supporting
the matter will accompany the granting documents.

6.3 Emer enc Co're Coolin S stem ECCS)

Seismic Reevaluation

In Supplement Number 7 to the Safety Evaluation Report, we stated that for the

limiting case for a Hosgri event with a loss-of-coolant. accident (LOCA), our spacer

grid strength criteria were exceeded for the outer fuel assemblies. In order to

, demonstrate the acceptability of deformation of the spacer grids the applicant
submitted calculations for our review to show that the core maintained a eoolable
geometry under these loading conditions in accordance with 10 CFR Part 50.46,
"Acceptance Criteria for Emergency Core Cooling Systems for Light Water Cooled

Nuclear Power Reactors." We have now completed our review of this matter and it is
resolved. Our evaluation is provided below.

Earthquakes and loss-of.-coolant accidents produce impact loads on the fuel assemblies
in the core. The impact loads must be evaluated to see if they are large enough to
deform the fuel bundle geometry or break some components. We require that the fuel
assemblies remain eoolable even if they are damaged.
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Fuel assembly damage is assessed by making analytical predictions of the forces
acting on fuel components during the accident and comparing these predictions with
the measured strehgth of the fuel assembly. The Westinghouse method for making

these predictions is described in WCAP-8236 (nonproprietary version is WCAP-8288),

"Safety Analysis of the 17xl7 Fuel Assembly for Combined Seismic and Loss-of-Coolant
Accident," December 1973. We have reviewed and approved this report. From the

analysis, we have found that the spacer grid is the critical component, so the
balance of our attention was focused on the spacer grid behavior. To compare

predicted loads with measured strengths, several conservative procedures are intro-
duced; (a) a safety factor is applied to the analytical result, (b) a conservative
measure of the grid strength is used, and (c) the seismic and loss-of-coolant
accident loads are combined. These procedures are discussed in the following
paragraphs.

The resultant impact load is obtained by calculated peak loads from the earthquake

and loss-of-coolant accident separately, and then combining them by the square root
of sum of the squares method. To account for analytical uncertainties the calculated
impact load is multiplied by a conservative factor of 1.75 (sometimes called

a'afetyfactor). This is the same safety factor that was used in the North Anna

analysis.

The critical grid strength, which is compared with the calculated load, is obtained

by laboratory impact tests on production spacer grids. To account for random

variations in the strength of production grids, a 95x95 lower tolerance limit of
the distribution of measured values (i.e., that strength limit which is exceeded by

95 percent of the total population of measured strength with 95 percent confidence)
is used as a conservative measure of grid strength for comparison with calculated
loads.

for North Anna and several other Westinghouse plants, the predicted loads, including
the effects of asymmetric loading, were too small to result in any permanent deforma-

tion of the grid (or any other component). That is, when seismic and loss-of-coolant .

accident loads were calculated with approved methods combined by the square root of
the sum of the squares method, and multiplied by, the safety factor, the resultant
force was less than the lower 95x95 tolerance limit of the measured strength.

For Diablo Canyon, forces in the outer two rows of assemblies may exceed the grid
strength, but the inner assemblies in the core will not be deformed. For assemblies

in the outer two rows in the core, combined seismic and loss-of-coolant accident
loads, as calculated by .best-estimate methods, are too small to cause permanent

deformation. However, when both the safety factor and the 95x95 conservatisms are

applied, deformation is indicated for those outer two rows of assemblies..

The mode and extent of deformation under loads larger than the measured grid strength
was studied experimentally by Westinghouse. Because of the egg-crate shape of the
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grids, deformation occurs by buckling, and the resulting shape is a parallelogram.

The extent of deformation is usually small —less than a few percent reduction in
flow area in a small number of grids in an assembly. Even though the magnitude of
the deformation was small, it was difficult to establish a one-to-one relationship
between the impact load and the amount of grid deformation. Furthermore, the

reduced ductility and increased stiffness of irradiated material brings into question

the relevance of measurements of deformation on unirradiated grids. We, therefore,
asked Westinghouse to conservatively assume that the grid cell deforms much more

extensively than any deformation observed in the tests. The deformation that was

finally Assumed was called the theoretical maximum deformation and represents a

reasonable upper bound on flow area reduction since further deformation would

require plastic deformation of much stronger components (fuel rods and grid strip
dimples).

Flow area reduction in the deformed grid cell with the theoretical maximum deforma-

tion is calculated by simple geometric analyses to be approximately 22 percent at
the elevation of maximum deformation.

The reduced flow area corresponding to the maximum theoretical deformation of the

grid cell was used to determine the reduced flow in the distorted channel relative
to undistorted channel flow. The heat up of the rod in the deformed geometry was

calculated with a corresponding reduced flooding rate. The calculation of changes

in peak cladding temperature from the design basis ECCS analysis was applied to the

second-row assembly, the inner most row affected by grid deformation under the

seismic and loss-of-coolant accident load combination.

The following calculated changes in peak cladding relative to the design basis ECCS

analysis at the elevation of peak cladding temperature indicate that the effect of
reduced power offsets the increase due to grid deformation.

Phenomenon Peak Clad Tem erature Effect

Maximum Deformed Geometry

Lower clad temperature at beginning
of ref lood

Lower clad temperature during ref lood

25oF

-35 F

15oF

.Thus, the peak cladding temperature in any assembly being postulated to deform at
Diablo Canyon is lower than the peak cladding temperature computed for the design

basis event with no deformation considered. Therefore, there is no need to include
the effects of grid deformation due to seismic and loss-of-coolant accident loads

in ECCS analyses. The design basis ECCS analysis remains limiting.

In summary, possible deformation of the core under combined seismic and loss-of-
coolant accident loads is conservatively limi-ted to a maximum 22 per cent reduction
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in flow area occurring in the outer two rows of fuel assemblies. For these condi-

tions, the calculated peak cladding temperature is within the acceptance criteria
and is less than is calculated in a design basis ECCS calculation for the undeformed,

highest power fuel assembly. For these reasons we conclude that, with respect to
this issue, the reactor fuel will maintain eoolable geometry under these loading
conditions and it meets the acceptance criteria of 10 CFR Part 50.46.

We consider, this matter resolved.
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7. 0 INSTRUMENTATION AND CONTROL

7.2 Reactor Tri S stem

In Supplement Number 7 to the Safety Evaluation Report we found the basic seismic

. scram system proposed by the applicant acceptable.

However, we required further information from the applicant regarding how the
system would satisfy our requirements for separation, isolation quality, testability,
and qualification for Class lE circuits.

The applicant has provided additional information on this subject in Amendment 67

to the Final Safety Analysis Report. Based on our review of the additional
information, we have concluded that the seismic scram system is of a similar design
and meets the same criteria as the reactor protection system and is, therefore,
acceptable.

We consider this patter resolved.

7.4 S stems Re uired for Safe Shutdown

In Supplement Number 7 we stated that we would require further information, about

the indication available to the control room operator in connection with performing
a shutdown after a Hosgri event. We have now completed our review of this matter and

it is resolved as discus'sed in Section 3.2.1 of, this supplement.

7. 6 RHR Over ressure Protection Interlocks

In the Safety Evaluation Report we described the interlocks for the motor operated

valves on the residual heat removal system suction lines (Valves 8701 and 8702).

The interlocks operate on diverse principles to prevent opening the valves when

reactor coolant system pressure exceeds about 425 pounds per square inch and to
automatically close the valves when reactor coolant system pressure exceeds about

600 pounds per square inch. The interlocks are provided to prevent overpressuriza-
tion of the residual heat removal system when reactor coolant system pressure is
high, primarily during operation. We found these interlocks acceptable.

In our fire protection review it was postulated that fire damage to electrical
cables could cause both valves to open. To correct this the applicant has proposed

removing power from the valves'otor operators by opening manual circuit breakers.
Since this wiTl prevent the postulated fire damage from opening both valves we
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consider it acceptable. However, to provide continuous indication that the valves

are in the correct position, we will also require installation of redundant control
room valve position indication that is not disabled by opening the circuit breakers.

Alternately, the applicant may provide further separation of-the electrical cables.

Separation that meets our fire protection criteria would also be an acceptable

method of resolving the fire protection question. It would eliminate the need, to
remove power'from the valves and to install redundant valve position indication.

The applicant has agreed to provide one or the other of the acceptable modifications
described above. We will require appropriate documentation.

Based on the applicant's commitment to meet our requirements we consider this
matter resolved.

'I

We will confirm compliance with our requirement for documentation prior to issuance

of operating licenses.
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8. 0 ELECTRIC POMER

8. 1 General

During our review of the Diablo Canyon operating license application we have requested

information about fault current protection for containment electrical penetrations.
In reviewing the information provided by the applicant we have not been able to
establish that this protection meets our criteria. Accordingly, at a meeting on

October 12, 1978, we provided our detailed position to the applicant.

Our position follows the practice we have established for implementing Regulatory

Guide 1.63, "Electric Penetration Assemblies in Containment Structures for Light
Mater Cooled Nuclear Power Plants," for other recent operating license
applications.

We require redundant fault current protection devices (circuit breakers and/or

fuses) on each circuit, either of which would limit a fault current surge to less

than the surge for which the penetration is qualified. All circuits must 'have at
least one such protective device prior to plant operation. We can allow until the

first refueling outage to accomplish installation of the second device. The circuit
breakers in Class lE circuits must be qualified in the usual manner which does not

require a specific test for interrupting fault currents during shaking. The circuit
breakers in non Class 1E circuits must be of high industrial quality, verifiable by

appropriate procurement documentation, with a seismic capability to assure, as a

minimum, remaining operable during an operating basis earthquake.

Me will require compliance with the position outlined above. Based on our review

of this matter for Diablo Canyon and other operating license applications we conclude

that this level of protection will be acceptable.

Accordingly, based on our requirement, we consider this matter resolved.

We will confirm compliance with ou requirements prior to issuance of operating
licenses.
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9. 0 AUXILIARYSYSTENS

General

Cranes

As discussed in Section 3.8.5.4.8 of this supplement we have reviewed the appli-
cant's structural analyses of cranes and found the applicant's methods and criteria
acceptable.'hese analyses did not in all cases demonstrate that the cranes when

fully loaded are structurally adequate for a Hosgri event. Our evaluation of the

applicant's rationale for acceptability of the cranes is provided below.

The applicant provided an extensive discussion of cranes in Amendment 70 to the

operating license application which we have reviewed. The submittal discusses the

low probability of the combined sequence of events where a crane is heavily loaded,

in the vicinity of safety-related equipment, an earthquake occurs, causes crane

failure, the safety-related equipment is damaged and the resultant consequences are

unacceptable. It also'discusses the crane loads, liftpaths, time in use, protec-

tion afforded by intervening structures, consequences of crane failure or damage to

safety-related equipment and the remedies available if such damage occurs.

Our evaluation is based primarily on the results o'f the structural analyses of the

cranes as summarized below.

t

Based on some crane modifications that are in progress and will be completed prior
to plant operation, the structural analyses indicated no overstressing or instability
for a Hosgri event in combination with full load, except for those cranes which are

discussed further below.

For the intake structure crane the analyses indicated no overstressing or instabil-

ity for a'Hosgri event with full load when the crane is in the operating position.

Sliding of a few inches along the tracks can be expected which serves to prevent

development of sufficient overturning moments to cause instability. When the crane

is parked at the end of its travel, and thus prevented from sliding, the overturning

moments may cause overstressing of the anchors that prevent overturning. However,

in this instance, if overturning did occur the crane would fall in the ocean posing

no threat to safety-related equipment. Based on the analysis we find this crane

acceptable.

The fuel handling building crane is r'ated for 125 tons on the main hook (for handling

spent fuel shipping casks) and for 15 tons on the auxiliary hook. The analyses to

date have indicated no overstressing or instability for a Hosgri event with loads

up to 15 tons on either hook. Analyses for larger loads on the main hook are
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underway. The applicant proposes to restrict the loads to 15 tons or less until
the crane can be shown safe for larger loads. We will impose such restrictions as

a condition of the operating licenses until this has been demonstrated to our
satisfaction. Based on the restrictions and analyses we find this crane acceptable.

The turbine building cranes are rated for 115 tons. The analyses have indicated
that the cranes themselves are adequate for 100 tons with a Hosgri event. However,

the analyses to date have only demonstrated the capabilities of the supporting
building columns for a crane load of 15 tons during a Hosgri event. Further analyses
are underway. The applicant proposed restrictions against lifting loads greater
than 15 tons over safety-related equipment until it has been demonstrated to our
satisfaction that such action does not pose an undue risk to public health and

safety. We will require, as a condition of the operating licenses, a more severe

restriction - that the crane not lift loads in excess of 15 tons until it is demon-

strated to our satisfaction that the crane and the building are capable of carrying
greater loads during a Kosgri event. Based on the restrictions and analyses we

find this crane acceptable.

In addition to these restrictions, we will also place restrictions on the turbine
building cranes in relation to the turbine building end bent analysis
(Section 3.8.5.4.5 of this supplement, item 3).

The polar gantry cranes inside containment will be parked and locked for stability
against seismic loads for all modes of plant operation except mode 5 (cold shutdown)

and mode 6 (refueling). For the locked condition the analyses indicate no over-

stressing or instability for a Hosgri event.

For the unlocked condition the analyses to date have not conclusively demonstrated

stability or lack of overstress. Further analyses are underway. The applicant has

provided an analysis of the consequences of assumed damage to safety-related equip-
ment due to overturning of the crane in order to demonstrate acceptability. This
analysis takes credit for the plant being shut down and cooled down. We would have

to review such an analysis in detail before accepting it and there has not been

time to perform such a review. Accordingly, we will require that the applicant:
(1) modify the crane to remain intact and stable, both loaded and unloaded, during
a Hosgri event; or, alternately (2) demonstrate to our satisfaction that assumed

crane failure would not result in unacceptable damage to essential equipment. We

will require that one of the above conditions be met prior to plant operation.

- Based on this requirement, we consider that this crane will not adversely affect
safety.

We will confirm compliance with our requirements for the polar gantry prior to
issuance of operating licenses.
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We have evaluated the applicant's analyses of cranes for a Hosgri event. As dis-
cussed above, by a combination of analysis and requirements, including restrictions
on crane loads and movement, we are assured that the cranes have the capability to
withstand a Hosgri event without any adverse effects on public health and safety.
Accordingly, we consider these matters resolved.
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9.6 Other Auxiliar S stems

9.6.1 Fire Protection S stem

General

In Section 9.6. 1 of Supplement Number 7 to the Safety Evaluation Report, we stated
that we had begun our review of the fire protection system according to the

criteria of Appendix A to Branch Technical Position APCSB 9.5-1, "Guidelines for
Fire Protection for Nuclear Power Plants Oocketed Prior to July 1, 1976," and that
we would: report the results of our evaluation upon completion of the review.

We have reviewed the fire protection program and fire hazards analysis submitted by

the applicant. As part of the review, we visited the plant site to examine the

relationship of safety-related components, systems, and structures in specific
plant areas to both combustible materials and to associated fire detection and

suppression systems. The overall bbjective of our review of the fire protection
program was to ensure that, in the event of a fire at the facility, the units would

be able to safely shut down and remain in a safe shutdown condition. Our review

included an ..valuation of the automatic and manually operated water and gas fire
suppression systems, the fire detection systems, fire barriers, fire doors and

dampers, fire protection administrative controls and fire brigade training, and

plant fire protection technical specifications.

The applicant has proposed numerous modifications to improve the fire resistance

capability of such things as fire doors, dampers and fire barrier penetration
'eals.The applicant has also proposed additional sprinkler systems in several

areas. To ensure that fires can be detected rapidly and the plant operators

informed promptly, additional ionization detectors will be installed in various

areas of the plant. The applicant has established emergency procedures to bring
the plants to safe shutdown and cooldown by the installation of an alternate
emergency shutdown system independent of the cable. spreading room and control room.

This system gives the units additional flexibility in accomplishing safe shutdown

during or following potential fires.

Based on our review, and subject to satisfactory completion of a number of actions

described in further detail in the following sections, we have found the applicant's
fire protection program acceptable.

Schedule for Modifications

The applicant has proposed to have the complete fire protection program in place

prior to initial operation, including plant modifications, except for seismic

qualification of the fire hose stations and associated piping.
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This piping, for which we do not normally require seismic qualification, is being

qualified in response to a question we raised in the Oiablo Canyon review regarding

fire protection following an earthquake. (The fire water tank, pumps, and some

piping have always been seismic Category, I in this plant.) It is estimated that
the seismic analysis and modification to the piping can be completed by July 1,

1979. Although this estimated completion date may be as much as four months beyond

the currently scheduled fuel load date, we consider',this schedule acceptable for
the reasons described below. We will require, as a condition of the operating
licepse, that the qualification of the hose stations be completed by July 1, 1979

for Unit 1, which is four'months beyond the currently scheduled fuel loading date.

The fire protection program is based on the philosophy of defense-in-depth. Various

passive protection measures will be installed by fuel loading date that would not
be affected by a seismic event, but that would limit propagation of a fire. These

measures include flame retardant coatings, fire barriers and manual fire fighting
capability. Aside from the installed piping and hoses, portable pumps and hoses

will be available. The plant procedures will require implementation of controls
over ignition sources, combustibles and access to areas. A trained fire brigade
will be available to extinguish promptly any fire that may occur.

The control of combustibles in safety-related areas of the plant, the barriers
between fire zones, the existing fire detection and suppression systems, the trained
onsite fire brigade and the capability to extinguish fires manually provide adequate

protection from the adverse effects of a fire during the interim plant operating
period prior to the 'completion of the seismic qualification of the hose stations
and implementation of any necessary modifications.

Based on these considerations, we find the schedule for implementing fire protection
modifications acceptable.

Summar of Outstandin Issues

There are five items that require further action by the applicant and-which require
further evaluation by us.

The five items. remaining to be resolved are summarized below and discussed further
.below in the detailed discussion of our review:

(1) The applicant has not provided electrical supervision'for all valves in the
fire water syste'm that are necessary to ensure the fire water supply to the

areas containing safety-related equipment. We require the applicant to demon-

strate that all valves that are necessary to ensure the supply of fire water
to areas containing safety-related equipment are electrically supervised.
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(2) The applicant has not shown that the alternate shutdown capability is inde-
pendent of the cable spreading room and control room. We will require the

applicant to demonstrate that a fire- in the control room or cable spreading
room will not affect the safe shutaown of the plant from the alternate
shutdown'" panel.

/

(3) The applicant has not demonstrated that a failure of recently installed
nonseismic fire protection equipment will not affect the safe shutdown of the
plant. We will require the applicant to show that failure of newly installed
nonseismic equipment will not prevent bringing the plant to cold shutdown.

(4) The applicant has installed some fire barrier cable penetration seals that
have not passed a three-hour fire barrier test. We will require the applicant
to demonstrate that all fire barrier cable penetration seals have three-hour
ratings.

(5) The applicant's small scale fire tests of Pyrocrete 102 are not representative
of actual field installation. We will require the applicant to perform full
scale tests on the Pyrocrete 102 according to ASTH E-119 Fire Test.

Upon satisfactory resolution of these five. items by the applicant, we will complete
our review of the fire protection system and report the results of our evaluation
of these five items prior to a decision concerning issuance of an operating
license.

In addition to these five items listed above, there are also a number of items

which the applicant has made a commitment to modify or install and has then either
changed the original commitment or has not yet provided confirmation that the

original commitment will be met. These items are listed below and furthur dis-
cussed in our detailed discussion of the fire protection review which follows.
These items are:

(1) Insta) lation of a Halon 1310 fire protection system to discharge automatically
into both the safeguards cabinets and the'safeguards rooms.

j

(2) Upgrading of the fire rating of doors in fire barriers in which the fire
rating of the door is less than the fire rating of the barrier in which the
door is installed.

(3) Installation of a Class lE alarm system to annunciate loss of battery room

ventilation.

(4) Installat,ion of two-hour fire rating barriers around one train of electrical
cables for the diesel generator fuel transfer pumps.

9-6



(5) Installation of two-hour fire rating barriers around the cables of one train
of each heating, ventilation and air conditioning system.

(6) Installation'f fire traps in the drainage system of the diesel generator
rooms.

K

(7) Installation of two-hour fire rating ceiling in Fire Zone 110.

(8) Removal of hydrogen lines which pass through areas containing safe shutdown

equipment or installation of guard pipes around the hydrogen lines.

(9) Hodification of transfer switches in the 480-volt switchgear rooms to prevent
a fire in Zone 5A4 from transferring control of both trains of safety-related
equipment away from the control room.

(10) Installation of two-hour fire rating barriers around one of the redundant,

cable trains of the auxiliary feedwater system in Fire Zone 3-BB.

(11) Installation of two-hour fire rating barriers to separate redundant safe

shutdown instrumentation cables in the penetration area.

(12) Electrical supervision or locking of all key valves in the fire water system

protecting ar eas containing safety equipment.

These items and other aspects of our review are discussed in further detail in
the following paragraphs.

~Water S stem

The water fire protection system is common to both units, and consists of a

4.5-million gallon reservoir, a 300,000 gallon fire water tank, a yard loop with
sectionalizing isolation valves, and two electric motor-driven pumps having a

design capacity of 1500 gmp and 290-foot head that automatically start in sequence

when the pressure in the fire water system drops to 75 psig. The 4.5-million
gallon reservoir is the primary means of pressurizing the fire water system by

hydrostatic pressure. The two electric fire pumps, which are seismic Category I,
and powered from Class lE buses, provide the backup capability for pressurizing
the fire water system.

Presently, there are valves that are not electrically or administratively super-
vised in the fire water system. These are valves which, if inadvertently closed,
could shut off fire water to areas containing safety-related equipment. Although
the applicant has committed to electrical supervision of all key valves in order
to ensure the fire water supply to the various fire zones, the applicant has not
demonstrated that this commitment will be met. We require the applicant to
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demonstrate that all key valves in the fire water system are electrically
supervised.

Special protection water systems are provided for fire hazards which exist in the

areas around the plant. Examples of these are the dry pipe deluge spray systems

for the main. transformers, auxiliary transformers, hydrogen seal oil units, and

lube oil piping at turbine generator bearings.

Manual hose stations are located throughout the plant to ensure that an effective
hose stream can be directed to any safety-related area in the plant. These systems

are consistent with the. requirements of NFPA Standard No. 14, "Standpipe and Hose

System for Sizing, Spacing, and Pipe Support Requirements." The fire water tank,

pumps and associated piping were initially classified as seismic Category I and

will be qualified for the Hosgri event. The manual hose stations and their
associated piping, which were not initially classified, will also be analyzed and

qualified for the Hosgri event as previously noted.

Many automatic sprinkler systems have been previously provided for both safety and

nonsafety-related areas. Examples of areas where automatic sprinkler systems have

been previously provided include the reactor coolant pump area and the main

feedwater pump area. The applicant has further committed to install automatic

~ sprinkler systems in the following areas:

(a) Auxiliary Feedwater Pump Room;

(b) Component Cooling Water Pump Area;

(c) CVCS Demineralizers, Filters, and Boric Acid Transfer Pumps Area;

(d) Control Room Ventilation Equipment Area;

(e) Containment Cable Penetration;

(f) Laboratory Area;

(g) Boric Acid Transfer Pump Area;

(h) Fire Zone 3BB-'Cable Penetration Area Ou'tside Containment; and

(i) Auxiliary Building Ventilation Equipment Room.

Based on our review, and on the applicant's commitments to install sprinkler
systems in areas identified above, we conclude that water extinguishing systems,

including automatic sprinklers, and manual hose stations are acceptable.
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Gas Su ression S stems

The following safety-related areas are provided with automatically actuated low

pressure CO flooding systems:

(a) Electrical cable spreading rooms;

(b) 'Emergency diesel generator rooms; and

(c) The two Class I document storage rooms.

The C02,flooding systems in each diesel generator room are independent of each

other and are seismic Category I in order to prevent an earthquake from causing

common-mode failure from contaminating the diesel's combustion air with C02 and

thus stalling the diesels. These systems are consistent with the requirements of
NFPA Standard No.'2, "Carbon Dioxide Extinguishing Systems."

The C02 system is actuated automatically on high temperature and closes all vents,

dampers, and doors to the hazard area.

A timer provides a delay period to allow safe exit from the area by personnel. The

fire zone where the discharge occurs is annunciated in the control room.

In addition to the above systems, this facility makes extensive use of manually

operated carbon-dioxide hose reels in areas such as the 460 kV and 4. 16 kV switch-

gear rooms, 125-Volt battery rooms, 480-Volt switchgear rooms, and electric load

center rooms.

We reviewed the design criteria and the bases for the carbon dioxide fire
protection systems and we have concluded that these systems satisfy the provisions

of Appendix A to Branch Technical Position APCSB 9.5-1 and are, therefore,
acceptable.

~Halon 5 stem

The applicant committed to installing a Halon 1301 fire protection system designed

to discharge automatically. into both the safeguards cabinets and the safeguards

room in sufficient quantities to result in a five percent concentration in the room

and cabinets. The Halon 1301 system will be provided with a reserve supply for
subsequent manual discharge if required. We require the applicant to comply with
this commitment prior to plant operation.

I

Based on our evaluation, and the applicant,'s commitment to install the Halon system

prior to the beginning of plant operation, we conclude that the Halon fire protec-

tion system is acceptable.
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Fire Detection S stems

The fire detection system consists of the detectors, associated electrical
circuitry, electrical power supplies, and the fire annunciator panel. Three types
of detectors are used: ionization (products of combustion), infrared (flame
detectors), and heat detectors. Certain fire detection circuits provide automatic
initation of fire protection systems. In addition, upon actuation of water flow

„ devices associated with both the automatic sprinkler and deluge spray systems,
alarms are provided on the fire 'annunciator panel in the control room and at the

-. affected location.

All of the fire detection systems, whether used for automatic initiation or alarm
only, provide an audible and visual alarm in the control room of the affected unit.
The fire detection system receives power from the vital 480-Volt bus "H". Backup
power to the fire detection system is provided from the vital 480-Volt bus "G", and

from the vital 125-Volt d-c batteries. Ionization smoke detectors will be installed
in the control room cabinets and consoles consistent with the guidelines of
Appendix A to Brarich Technical Position APCSB 9.5-1.

We reviewed the fire detection systems to ensure that fire detectors are provided
and will alarm fires that could occur. We have also reviewed the fire detection
system's design criteria and the basis to ensure that it conforms to the applicable
sections of NFPA 720, for Class B supervised circuits.

At our request, the applicant has agreed to install additional detectors at various
locations throughout the plant prior to plant operation.

We conclude that the design and installation of the fire detection system with the
additional detectors to be installed meets the guidelines of the applicable
portions of NFPA 72D, and Branch Technical Position APCSB 9. 5-1 and is, therefore,
acceptable.

Alternate Emer enc Shutdown S stem

In evaluating the fire hazards analysis, we recognized that a fire, postulated to
occur in the control room or cable spreading room of Unit 1 or Unit 2, could
prevent the unit involved from being brought to a controlled safe shutdown

condition. Accordingly, the applicant committed to demonstrating that the units
could be brought to a controlled shutdown condition using redundant safe shutdown
systems that can be operated from either the hot shutdown panel or other remote

panels not affected by a fire in the cable spreading room or the control room.

These redundant safe shutdown systems are seismically qualified and include the
following:
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(1) Automatic start of diesel generators;
!

(2) Automatic loading diesels;

(3) Control of valves FCV-95, LCV-106, 107, 108, 109;

(4) Control of motor-driven auxiliary feedwater pumps;

(5) Control of RHR pumps;

(6) Control of the three charging pumps;

(7) Control of boric acid transfer pumps;

(8) Control of component cooling water pumps; and

(9) Control of auxiliary saltwater pumps.

Sufficient information has not been provided for our review to conclude that these

systems will not be affected by a control room or cable spreading room>fire. To

complete our review, we require the applicant to demonstrate that the operation of

the above safe shutdown systems from the hot shutdown panel'r other remote panel

will not be affected by a fire in the control room or cable spreading room.

Seismicall Induced Fires

Since the facility is located in an area of high seismic activity, we considered

the potential for fires caused by earthquakes as part of our defense-in-depth

philosophy. In the event of a fire after an earthquake, the applicant will rely on

the fire hose reel system for fire suppression. The fire hose reel system is
supplied with water from a seismically qualified firewater storage tank and by

seismically qualified fire pumps powered from the emergency electrical buses. The

hose reel stations are located so as to ensure adequate coverage of all areas of
the plant containing safety-related equipment. The applicant has committed to

seismically qualify the hose reel system and, as noted'previously, we will require

that this be completed by July 1, 1979 for Unit l.

To improve fire protection in the plant, the applicant has made modifications to

the plant which include the installation of nonseismic fire protection equipment.

We requested the applicant to demonstrate that the failure of the recently
installed nonseismic portions of the fire protection system will not interfere
with the operation of equipment required to suppress the .fire and bring the plant
to a cold shutdown. We require the applicant to provide information to demgnstrate

that the failure of nonseismic equipment will not prevent bringing the plant to
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cold shutdown. We will confirm satisfactory compliance with this requirement prior
to issuance of operating licenses.

Since the fire detectors are nonseismic and cannot therefore be relied upon to
detect fires after an earthquake, we will require in the plant Technical Specifica-
tions that the applicant inspect the plant for fires within two hours following an

earthquake. Since safe shutdown systems are protected by barriers rated at two

hours or more, any fire after an earthquake should be detected by this inspection
before redundant safe shutdown system would be affected. Based on our review and

the Technical Specifications requirements, we find the procedures for detection of
fires after an earthquake acceptable.

Penetration Fire Sto s

The penetration fires stops are provided to prevent the movement of fire from one

area to another along the electrical cables which run through these fire areas.

Silicone foam sealant and powdered lead poured in and around the cable trays and

conduits where they penetrate fire barriers make up the penetration fire stops.

The applicant has cited applicable generic test data for the piping penetration
fire stops which show that th&fire barrier sealant materials in this application
provide a three-hour fire resistance to an ASTH E-119 type fire exposure.

The applicant has provided qualification data for cable penetrations, which differ
from the design of the piping penetrations, and has committed to verify that elec-
trical penetrations through fire barriers have three-hour ratings. Although the

applicant has used silicone foam that has passed an acceptable three-hour fire test
in some of these penetrations, the applicant has installed untested materials such

as grout in other penetrations. We require the applicant to provide the necessary

information to show that all electrical penetrations through fire~barriers have

three-hour ratings.

Fire Ooors and Fire Oam ers

We reviewed the placement of the fire doors- to ensure that fire doors of proper
fire rating are provided. The applicant's fire hazard analysis identified a number

of fire areas where 'the fire rating of the doo'r was less than the rating of the
fire barrier in which the door was installed. The applicant committed to upgrade

the fire doors rating or install fire doors of appropriate rating for these areas.

We require that the applicant comply with this commitment prior to plant operation.
Based on our eva'luation and the applicant's commitment, we conclude that fire doors

of the proper rating are or will be installed in fire barriers throughout the

plant.
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Fire dampers are provided in fire walls and inside ventilation ducts where

necessary. At our request the applicant has agr'eed to install additional fire
dampers in the exhaust ducts from the 4. 16 kV switchgear rooms. The additional

fire doors and dampers will be installed prior to plant operation. The applicant

has agreed to comply with the following commitments prior to plant operation:

(1) Fire dampers to be installed according to manufacturer's instruction and

guidance;

(2) l-l/2 hour rated fire dampers to be installed in the west wall of each 4. 16 kV

switchgear room.

(3) The three trains of supply ducting to the 4. 16 kV cable spreading room to be

separated by 2-hour barriers in Fire Zone 120.

Based on our evaluation and the applicant's commitments, we find the location and

installation of fire dampers acceptable.

Fire Barriers

We reviewed the construction and testing methods applied to the fire barriers to

substantiate their fire resistance capability. The applicant's small scale

Pyrocrete 102 tests are not representative of actual field installation. There-

fore, we require the applicant to perform full scale tests on the Pyrocrete 102

according to ASTH E-119 Fire Test.

Fire Protection S stems'nside Containment

The major fire hazards inside containment are charcoal filters, electrical cables,

and lubrication oil contained in the reactor coolant pumps. The applicant has

installed a lube oil collection system to collect oil which could leak or spray

from pressurized oil lines, and an automatic sprinkler system to spray the areas

.around the pumps. The applicant has also committed to installing heat shields

around sensing lines for pressurizer level and pressure to protect these sensing

lines from lube oil fires.

We conclude that the design and installation of the oil collection system and the

water suppression system meets the guidelines of the applicable portions of NFPA 13

and Branch Technical Position APCSB 9.5-1 and is, therefore, acceptable.

Regulatory Guide 1.62, "Oesign, Testing, and Maintenance Criteria for Atmosphere

Cleanup System Air Filtration and Absorption Units of Light Mater Cooled Nuclear

Power Plants," provides acceptable guidelines to cope with fires, should the

charcoal filter catch fire. The facility design, testing and maintenance'eet the
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guidelines of Regulatory Guide 1.52. Charcoal filters do not collect enough

radioactive material during normal plant operation to start an internal fire from

the decay heat. Should an exposure fire affect the charcoal, the potential dose is
calculated to be a small fraction of 10 CFR Part 100, which is acceptable for this
condition. Based on our review of the applicant's fire hazards analysis, we

conclude,.that adequate fire protection has been provided for the charcoal filters,
and find it acceptable.

Safety-related cables for each division inside containment are run in separate sets

of conduit, thus, minimizing propagation of electrically initiated fire from one

division to the other. There is some nondivisional cable that is run in trays.
cable fire would not propagate significantly into other zones because of fire stops

installed in cable trays. The applicant has also committed to post "no storage"

signs for open spaces at the 91-foot level in order to reduce fire hazards inside
(

containment.

Since a postulated single fire could damage redundant trains of safe shutdown

cables inside containment, the applicant, at our request, has agreed to provide
automatic sprinklers in this area and two-hour barriers between redundant trains of
cables that are within 20 feet of each other. The redundant trains of reactor
coolant system temperature elements are also separated by two-hour fire barriers
where these, trains are within 20 feet of each other. The modifications will be

installed prior to plant operation. Based on our evaluation, we find the fire
protection inside containment acceptable.

Cable 5 readin Room

The cable spreading rooms of both units are separated from. each other by three-hour

fire barriers. The walls, floors, and ceilings in this room are designed to have a

fire rating of three hours. The applicant has installed an automatic C02 system

for total flooding of the cable spreading room. Back-up fire protection is
provided by a manual hose station. Smoke detectors are provided that wi 11 initiate
a local alarm and audible and visual alarms in the control room.

In evaluating the fire hazards analysis, we recognized that a fire occurring in the

control room or cable spreading room of Unit 1 or Unit 2 could prevent the unit
involved from being brought to a controlled safe shutdown condition. The applicant
committed to,demonstrating that the units could be brought to a controlled shutdown

condition using redundant safe shutdown systems that can be operated from either
the hot shutdown panel or .other remote panels not affected by a fire in the cable

spreading room or the control room, as discussed in the paragraph above on alter-
nate emergency shutdown system.

The applicant will establish and implement emergency procedures and associated
modifications of the remote shutdown panels, as necessary, to achieve safe cold
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shutdown without reliance on the cable spreading room o'r the control room. Interim
emergency shutdown procedures and,modifications will be in effect prior to plant
operation.

~Batter Room

In order to preclude a buildup of hydrogen in the battery room due to the loss of
ventilation, the applicant installed an annunciator in the control room that sounds

loss of battery room ventilation. The applicant„committed to provide a Class lf
alarm system. We require the applicant to comply with this commitment prior to
plant operation. Based on our evaluation and the applicant's commitment, we find
the loss of battery room ventilation alarm system acceptable.

Fire Zones Containin Cables for Diesel Generator Fuel Transfer Pum s

Redundant cables for'he diesel generator fuel transfer pumps are not separated
from the effects of a single fire. While the applicant committed originally to
provide two-hour barriers around the cables for one train of the fuel transfer
pumps, the applicant subsequently proposed to protect the redundant transfer

pumps'ables

from the effects of a single fire by separating the two trains by 15 feet.
We do not consider this separation distance adequate. We require that the
applicant comply with the original commitment to provide two-hour barriers around

one train of cables prior to plant operation.

Fire Zones Containin HVAC S stem Cables

Redundant cables for the 4-kV HVAC system and the Auxiliary Saltwater Pump House

exhaust fans are not separated from the effects of a single fire in Fire Zones 4A

and 13E. The applicant committed to providing two-hour barriers around the cables
for one train of each HVAC system. We require that the applicant comply with this
commitment prior to plant operation. Based on our evaluation and the applicant's
commitment, we find the protection of the 4-kV and the Auxiliary Saltwater Pump

House exhaust fans HVAC system acceptable.

Diesel Generator Com artments

The applicant committed to provide fire traps in the diesel generator room drainage
system in order to prevent a fire in one room from spreading through the drainage
system into another room. We require that the applicant comply with this
commitment prior to plant operation. Based on our evaluation and the applicant's
commitment, we find the fire protection of the diesel generator rooms acceptable.

Corridor Outside Diesel Generator Room

The applicant originally committed to installing, in Fire Zone llD, a ceiling with
a two-hour fire rating in order to protect safety-related equipment located in the
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ceiling. Subsequently, the applicant proposed to install one-hour barriers with
automatic sprinklers in place of the two-hour barrier in the ceiling. We do not

consider that the alternative proposed by the applicant provides an equivalent
level of protection. We require that the applicant comply with the original
commitment prior to plant operation.

Fire Zones Containin H dro en Lines

Hydrogen lines pass through areas containing safe shutdown equipment. We require the

applicant to remove the hydrogen lines from safety-related areas or provide seismic

Category I guard pipes around these hydrogen lines 'prior to plant operation.

Hot Shutdown Panel

A fire at the hot shutdown panel could transfer the control of both redundant

trains of various safety systems away from the control room. We require the

applicant to arrange the transfer switches position (open or closed) in the

480-Volt switchgear rooms to prevent a fire in Zone 5A4 from transferring the

control of both trains of safety-related equipment away from the control room

prior to plant operation.

Penetration Area

The applicant originally committed to separate redundant cables of the auxiliary
feedwater system with two-hour barriers. Subsequently, the applicant proposed to

protect the auxiliary feedwater system .cables by separating the redundant trains by

15 feet. We do not consider this separation distance adequate. We require the

applicant to comply with the original commitment to provide two-hour barriers
around one of the redundant cable trains of the auxiliary feedwater.system in Fire

Zone 3-BB (Elevation 100) prior to plant operation.

The applicant further committed to separating redundant safe shutdown instrumenta-

tion cables with two-hour ban iers. We require the applicant to comply with this
commitment prior to plant operation. Based on our evaluation and the applicant's
commitment, we find the fire protection of safe shutdown instrumentation cables

acceptable.

Auxiliar Feedwater Pum s

The three auxiliary 'feedwater pumps are located in one room. Although the room has

a low fuel loading, at our request the applicant will install sprinklers over the

three auxiliary feedwater pumps and install a noncombustible barrier between the

turbine-driven and motor-driven pumps. By letter dated August 3, 1978, the

applicant committed to installing these modifications prior to fuel loading. We

find the fire protection provided for the auxiliary feedwater pump meet our

guidelines and, therefore, is acceptable.
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Laborator Area

Three divisions of redundant conduit containing cables essential to safe shutdown

are located above the suspended ceiling of the laboratory area. The suspended

ceiling offers inadequate fire resistance because the titles are not secured in
position and can be'easily removed. At our request, the applicant committed to

install a new ceiling equivalent to a one-hour rating. Smoke detectors will also

be added to this fire zone. In addition, the F and G bus conduits in this area

will be separated from each other by two-hour barriers. These modifications will
be completed prior to plant operation. Based on our evaluation and the applicant's
commitments, we find the fire protection in the laboratory area acceptable.

Fire Pum Area

In Fire Zones 3L, 3-g-l, 3-g-2, 3-R, and 3-N, both fire pumps could be damaged due

to a single fire. In order to provide a backup fire pumping facility, the

applicant has committed to providing three portable fire pumps. Each pump has a

capacity of 250 gpm, and the Pacific Ocean will be the source of water. These

pumps will have the capability to provide the necessary amount of water'o fight a

fire and, therefore, we find it acceptable.

Other Plant Areas

The applicant's fire hazards analysis addresses other plant areas not specifically
discussed in this report. The applicant has committed to install additional
detectors, portable extinguishers, and hose stations prior to plant operation. We

find that the fire prot'ection for these areas, with the commitment made by the
- applicant, to be in accordance with the guidelines of Appendix A of Branch

Technical Position APCSB 9.5-1 and the applicable sections of the Hational Fire
Protection Association Code and therefore acceptable.

Administrative Controls

The administrative controls for fire protection include the fire protection
organization, the fire brigade training, the controls over combustibles and

ignition sources, the plans and procedures for fighting fires, and the quality
assurance provisions 'for fire protection. The applicant has agreed to revise the

administrative controls and training procedures to implement the staff, supplemental

guidelines, "Huclear Plant Fire Protection Functional Responsibilities Administration
Controls and equality Assurance," dated June 14, 1977, including the procedures for:

(1) Fire Brigade Training;

(2) Control, of Combustibles;
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(3) Control of Ignition Sources;

(4) Fire Fighting Procedures; and

(5) equality Assurance.

These administrative controls and procedures will be implemented prior to plant
operation.

The plant fire brigade consists of at least five members per shift and is organized

to provide immediate response to fires that may occur on the site.

The fire brigade will participate in periodic drills. Liaison between the plant
fire brigade and the California Division of Forestry has been established.

The plant fire brigade will be equipped with pressure demand breathing apparatus,

portable communications equipment, portable lanterns, and other necessary fire
fighting equipment. Spare air cylinders and recharge capability are provided to

meet the guidelines of Appendix A to Branch Technical Position APCSB 9.5-1.

We conclude that the fire brigade training conforms to the recommendations of the

National Fire Protection Association and Appendix A to Branch Technical Position

APCSB 9.5-1 and supplemental staff guidelines and is, therefore, acceptable.

Conclusions

Subject to confirmation "that the applicant' commitments discussed above will be

complied with prior to plant operation, and upon satisfactory resolution of the

five items which require further action by the applicant and review by us, we

find that the fire protection program, with the improvements and modifications

committed to by the applicant, will meet the guidelines contained in Appendix A

to Branch Technical Position APCSB 9.5-1, and will meet Criterion 3 of the General

Design Criteria and will, therefore, be acceptable. We will be able then to

conclude that a fire occurring in any area of the facility will not prevent

controlled safe shutdown of either unit.

We will confirm compliance with our requirements as described above prior to issuance

of operating licenses.
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10.0 STEAM AND POWER CONVERSION SYSTEMS

10.4 Other Features

In Supplement Number 4 to the Safety Evaluation Report we provided our evaluation

of the applicant's provisions to prevent feedwater hammer. An update of this
evaluation is provided below.

In Supplement Number 4 we described the applicants modifications to preclude

feedwater hammer. We also stated that, pending completion of our generic study, we

would require certain conditions and tests.

Since then we have completed our study of water hammer for steam generators with

top feedring designs. Our technical analysis was published in NUREG 0291, "An

Evaluation of PWR Steam Generator Water Hammer," June 1977. Based on our 'review of
the technical aspects we have developed a standard position which is documented in
Branch Technical Position ASB 10-2, "Design Guidelines for Water Hammer in Steam

Generators with Top Feedring Designs" which has been incorporated into Section

10. 4. 7 of our Standard Review Plan (NUREG 75/087). The position states:

"To eliminate or reduce possible water hammer in the feedwater system:

1. Prevent or delay water draining from the feedring following a drop in steam

generator water level by means such as J-Tubes.

V'.

Minimize the volume of feedwater piping external to the steam generators which

could pocket steam using the shortest possible (less than seven feet)
horizontal run of inlet piping to the steam generator feedring.

3. Perform tests acceptable to NRC to verify that unacceptable feedwater hammer

will not occur using the plant operating procedures for normal and emergency

restoration of steam generator water level following loss of normal feedwater

and possible draining of the feedring. Provide the procedures for these tests
for approval before conducting the tests."

As discussed in Supplement Number 4 the applicant has previously complied with items 1

and 2 above. The wording of item 3 is slightly different than the testing conditions
we required in Supplement Number 4. Accordingly, in lieu of the testing described in
Supplement Number 4, we will now require, as a condition of the operating licenses,
the testing as described in item 3 above. As indicated in item 3, we will require
submittal of the test procedures for our approval prior to performance of the tests.

10-1



Based on our evaluation as described in Supplement Number 4, with minor changes to
the test description to conform to what is now our standard position as stated
above, we continue to find the provisions to prevent feedwater hammer acceptable.

We consider this matter resolved.

Auxiliar Feedwater S stem

In Supplement Number 7 we stated that we would require further information about

the provisions to prevent draining the raw water storage reservoir through connected

piping as part of our review of a shutdown after a Hosgri event. This matter is
now resolved as discussed in Section 3.2. 1 of this supplement.
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18.0 REVIEW BY THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS ACRS

The Advisory Committee on Reactor Safeguards completed a partial review of the
application for operating licenses for Diablo Canyon Units 1 and 2 on June 5,
1975. A copy of the Committee's June 12, 1975 report on the partial review was

included as Appendix B to Supplement No. 3 to the Safety Evaluation Report. Our

responses to the comments included in that report were provided in Section 18.0 of
Supplement No. 6 to the Safety Evaluation Report.

In August 1977 the Committee considered nonseismic aspects of the Diablo Canyon

operating license application. The Committee issued a report on August 19, 1977

dealing with nonseismic matters. The report was attached as Appendix C to Supple-
ment Number 7 to the Safety Evaluation Report. Our responses to the comments

included in that report were provided in. Section 18.0 of Supplement Number 7.

In July 1978 the Committee considered the seismic aspects of the operating license
application and reconsidered the nonseismic aspects. The Committee issued a

report dated July 14, 1978 stating that it had completed its review of the
operating license application. The report is attached as Appendix B to this
supplement. In addition, in November 1978 the Committee considered a letter dated
September 22, 1978 from one of its consultants, Dr. Enrique Luco, regarding the
seismic evaluation bases for the plant. The Committee issued a brief report on

this matter on November 7, 1978 which is attached as Appendix C to this supplement.

Our responses to the comments included in the Committee's July 14, 1978 report are
provided below.

'1) The Committee stated that,

"Since the Committee last reviewed and reported on this application, several
additional nonseismic matters of concern to the NRC Staff have arisen, and

some of these are not yet completely resolved. These include: operation of
the containment purge system when the reactor is at power, possible undesirable
interactions between the seismic scram circuits and the reactor protection
system, correction of an error in the calculation of zirconium-water reaction
in the Westinghouse emergency core cooling system evaluation model, and

adequacy of the reactor vessel material surveillance specimens. The status
of each of these items has been reviewed and the Committee recommends that
they be resolved in a manner satisfactory to the NRC Staff."
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As the Committee recommended, we either have resolved or will require
satisfactory resolution of these items. The status of each item is provided
below.

The item concerning the containment purge system was discussed in Section 6.2.3
of Supplement Number 7. The applicant has submitted additional information and

we are reviewing it. We will require satisfactory completion of the necessary

actions related to this item.

The item concerning the seismic scram system has been satisfactorily resolved

as discussed in Section 7.2 of this supplement.

The item concerning an error in the emergency core cooling system calculations
was discussed in Section 6.3 of Supplement Number 7. 'We will require satis-
factory completion of the necessary actions related to this item.

The item concerning adequacy of the reactor vessel material surveillance
specimens was discussed in Section 5.2.4 of Supplement Number 7. The

applicant has submitted a)ditional information and we are reviewing it. We

will require satisfactory completion of the necessary actions related to this
item.

(2) The Committee stated that,

"... the Applicant has undertaken a comprehensive reevaluation of all safety-
related structures and components to determine their ability to withstand the
p'ostulated Hosgri event. As a result of these studies, modifications to the

plant have been required .and are being made. The NRC Staff has audited the

criteria and procedures used by the Applicant in connection with the reevalua-

tion and with the design of the modifications. The Committee recommends that
the remaining outstanding items relating to reevaluation and modification of
the plant should be resolved in a manner satisfactory to the NRC Staff."

These items have been satisfactorily resolved as discussed in Sections 3.2,
3.8, 3.9, 3. 10, 6.3, 7.2, 9. 1 and 9.6 of this supplement.

(3) The Committee stated that,

r
"The Applicant has made tests, both in place and in the laboratory, to demon-,

strate that various mechanical components and electrical systems and instru-
mentation would remain functional if subjected to the postulated Nosgri

earthquake. The NRC Staff has reviewed the results of the tests that have

been made and has required additional tests or analyses in some instances and

additional information .in others. The Committee believes that the approach

taken by the Staff in this matter has been appropriate and that the remaining
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outstanding items should be resolved in a manner satisfactory to the NRC

Staff "

These items have been satisfactorily resolved as discussed in Sections 3.9.7

and 3. 10 of this supplement.

(4) The Committee stated that,

"At the request of the Committee, the Applicant has made a study to determine

the consequences of a failure of any one of the snubbers intended to restrain

the motion of components or piping during an earthquake. For the reactor

coolant loops, a deterministic study was made, with acceptable results. For

systems in the balance of plant, the Applicant made a probabilistic assessment

of snubber failures and the consequences thereof. The assumptions on which

this study was based have not been found fully acceptable by the NRC Staff or

the Committee. The Committee and the Staff believe, however, that the results

of the study have lessened tneir concerns and this matter should be considered

generic to all plants, to be resolved in a timely manner."

This matter has been satsifactorily resolved for the Diablo Canyon plant as

discussed in Section 3. 9. 3. 6 of this supplement.

Me will discuss institution of a generic study further with the Committee in

the future.

(5) The Committee stated that,

"The NRC Staff has decided that the requirements of Branch Technical Position

RSB 5-1 should be met for the Diablo Canyon Station. This position requires

demonstration that the plant can be brought to the cold shutdown condition

using only safety-grade equipment. The Staff review of the ability of the

plant to meet this requirement is essentially complete. The remaining

questions should be resolved in a manner satisfactory to the NRC Staff.

These items have been satisfactorily resolved as discussed in Section 3.2.1

of this supplement.

(6) The Committee stated that,

"Those generic problems considered relevant to the Diablo Canyon Station are

listed in the Committee's letter of August 19, 1977 and are described in the

Committee's Report No. 5 on Generic Items, dated February 24, 1977. Of those

items listed, the following are now considered to be resolved for the Diablo

Canyon Station: II-2, II-4, II-5A (Loose parts monitor), II-9, IIA-3, IIA-5,

IIB-2, IIC-2, IIC-4. The remaining problems, together with Item IIC-6 from

18-3



the Committee's Report No. 6 on Generic Items, dated November 15, 1977,

should be dealt with by the Staff and the Applicant as solutions are found."

The status of each item in the Committee's February 24, 1977 report was

discussed in Appendix B to Supplement No. 6 to the Safety Evaluation Report.
An update of this discussion, including reference to the Committee's report
dated November 15, 1977, was provided in Appendix B to Supplement Number 7.

As recommended by the Committee, we will deal with these generic problems as

appropriate solutions. are found.

(7) The Committee stated that,

"The ACRS notes that, for distances less than 10 km from the earthquake
source, there are currently no strong motion data for shocks larger than
magnitude 6 and,few reliable data for shocks„of magnitude 5 and 6. Also, the
theory and analyses of earthquake and seismic wave generation, of seismic
wave transmission and attenuation, and of soil-structure interaction are in a

state of active development. The Committee recommends that the seismic
design of Diablo Canyon be reevaluated in about ten years taking into account

applicable new information."

Our Task Action Plan A-40, "Seismic Design Criteria - Short Term Program"

includes work related to seismic. design criteria close to earthquake sources.
The results of this program as well as of general developments in this field
will be available in the future for the information of the Committee and the
NRC staff. Should they impact the criteria developed for Diablo Canyon or
other plants they may be considered, along with other safety matters, for
application to those plants.
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20. 0 FINANCIAL UALIFICATIONS

In Section 20.0 of the Safety Evaluation Report, we concluded that Pacific Gas and

Electric Company was financially qualified to operate and, if necessary, shut down

and safely maintain the Diablo Canyon Nuclear Power Station, Units 1 and 2. Since

several years have elapsed since our review was performed, additio'nal information
was requested from the applicant to allow us to update our financial evaluation.

By letters dated June 29, 1978 and August 24, 1978, the applicant satisfactorily
responded to our request with its submittal of additional financial information.
Our review of the applicant's current financial data and revised projections
indicates that no material change has occur red, or is expected to occur, which

would adversely affect Pacific Gas and Electric Company's possessing, or having
reasonable assurance of obtaining the necessary funds, to cover the estimated

operating expenses of Diablo Canyon Nuclear Power Station, Units 1 and 2, and the
estimated costs of permanently shutting it down in a safe condition. We base this
determination upon the continued demonstrated ability of the applicant to achieve

revenues sufficient to cover all operating costs and interest charges, the

favorable comparison of its current unit prices with those as projected for this
facility, and the regulated status of the applicant. Accordingly, our previous
determinations that the applicant is financially qualified to operate the subject
facilities are re-affirmed.

We consider this matter resolved.
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22. 0 CONCLUSIONS

Matters related to seismic design have now been resolved as discussed in this
supplement. In part, the resolutions are based on requirements that we have stated:
For some of those requirements we also stated that we would confirm compliance

prior to issuance of, operating licenses. Such matters, where we will confirm
'ompliance with our requirements, are summarized below.

(1) Confirmation of compliance with our requirements concerning a minor piping
modification (Section 3.2. 1 of this supplement).

(2) Confirmation of compliance with our requ'irement for documentation concerning

the containment base slab analysis (Section 3.8.5.4. 1 of this supplement).

(3) Confirmation of compliance with our requirement for documentation concerning

the intake structure stability analysis (Section 3.8. 5.4.4 of this supplement).

(4) Confirmation of compliance with our requirements concerning evaluation of some

pipe supports to withstand loads due 'o containment tilt (Section 3. 9. 3. 4.4 of
this supplement).

(5) Confirmation of compliance with our requirements for documentation concerning
seismic qualification of valves (Section 3. 9. 3. 7 of this supplement).

(6) Confirmation of compliance with our requirements concerning several aspects of
seismic qualification of electrical equipment (Section 3. 10 of this supplement).

(7) Confirmation of compliance with our requirements concerning the polar gantry
crane inside containment (Section 9. 1 of this supplement).

(8) Confirmation of compliance with our requirement regarding capability for cold
shutdown despite assumed failure of nonseismic fire protection equipment

(Section 9;6.1 of this supplement).

Natters that are not related to seismic design are also considered resolved, although
some of them require further action as discussed below. For some of these matters we

have stated specific requirements in this supplement resolving the issue and we also
stated that we would confirm compliance prior to issuance of operating licenses. For

others we have not stated a specific resolution in this supplement. However, these

matters are of a nature where, through previous reviews of licensed p'lants, there
is sufficient ynderstanding of what is required to predict acceptable conformance.
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Therefore, although assessment of implementation of these actions will be required
prior to issuance of operating licenses, we consider these matters resolved based

on our requirement that. any actions necessary to achieve acceptable results be

taken.

for all these items, which are summarized below, we will confirm compliance with
our requirements prior to 'issuance of operating licenses.

(1) An evaluation of several matters related to environmental qualification of
Class lE electrical equipment (Section 7.8 of Supplement No. 7).

(2) An evaluation of the means of protecting the reactor coolant system from

overpressurization transients at low temperature for Unit 1 in the long-term
(after the first fuel cycle) and for Unit 2. However, the evaluation has been

completed for the short-term provisions for Unit 1 (Section 5.2.2 of
Supplement No. 6).

(3) An evaluation of the vulnerability of the electric power systems and equipment

to a degraded grid voltage condition (Section 8.0 of Supplement No. 6).

(4) An evaluation of a postulated main steam line break inside containment

(Section 6. 2. 1 of Supplement No. 6).

(5) An evaluation of several matters related to the plant's fire protection capa-

bilities (Section 9. 6. 1 of Supplement No. 7).

(6) An evaluation of the normal containment purge system in light of our current
criteria (Section 6.2.3 of Supplement No. 7).

(7) An evaluation of a calculational error in the emergency core cooling calcula-
tions related to metal-water reaction heat release (Section 6. 3 of
Supplement'No. 7).

»(8) An evaluation of additional detailed information about reactor vessel fracture
toughness properties (Section 5.2.4 of Supplement No. 7 and of this supplement).

(9) Confirmation of compliance with our requirements for documentation concerning

RHR system interlocks (Section 7.6 of this supplement).
*

(10) Confirmation of meeting our requirements concerning fault current protection
for containment electrical penetrations (Section 8. 1 of this supplement).

In Section 22.0 of the Safety"Evaluation Report we stated that, upon favorable
resolution of the outstanding matters, we would be able to make the conclusions
necessary to support issuance of operating licenses. As discussed above, we now
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consider the outstanding matters resolved and we will require confirmation of
compliance with certain requirements prior to issuance of operating licenses.

Accordingly, we can now make the conclusions discussed in Section 22.0 of the
Safety Evaluation report, the substance of which is repeated below.

Based on our evaluation of the application as set forth in the Safety Evaluation
Report and its supplements we conclude that:

(1) The application for facility licenses filed by Pacific Gas and Electric Company

dated October 2, 1973, as amended (Amendments Hos. 1 through 71), complies
with the requirements of the Atomic Energy Act of 1954, as amended (Act), and

the Commission's regulations set forth in 10 CFR Part 1; and

N

(2) Construction of Units 1 and 2 (the facilities) has proceeded and there is
reasonable assurance that it will be substantially completed, in conformity
with Construction Permit Hos. CPPR-39 and CPPR-69, the application as amended,

the provisions of the Act, and the rules and regulations of the Commission;

and

(3) The facilities will operate in conformity with the application as amended, the
provisions of the Act, and the rules and regulations of the Commission; and

(4) There is reasonable assurance (a) that the activities authorized by the operating
licenses can be conducted without endangering the health and safety of the
public, and (b) that such activities will be conducted in compliance with the
regulations of the Commission set forth in 10 CFR Part 1; and

(5) The applicant is technically and financially qualified to engage in the
activities authorized by these licenses, in accordance with the regulations of
the Commission set forth in 10 CFR Part 1; and

(6) The issuance of these licenses wi 11 not be inimical to the common defense and

security or to the health and safety of the public.

Before operating licenses will be issued to Pacific Gas and Electric Company for
operation of Units 1 and 2, the units must be completed in conformity with the
provisional construction permits, the application, the Act, and the rules and

regulations of the Commission, and confirmation of compliance with our stated
requirements, as summarized above, must be provided. Such completeness of construc-
tion as is required for safe operation at the authorized power levels must be

verified by the Commission's Office of Inspection and Enforcement prior to issuance
of the licenses.
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Further, before operating licenses are issued, the applicant will be required to

satisfy the applicable provisions of 10 CFR Part 140.
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APPENDIX A

CONTINUATION OF THE CHRONOLOGY OF THE RADIOLOGICAL SAFETY REVIEW

Documents referenced in this chronology (and previous chronologies listed in the

Safety Evaluation Report and Supplement Numbers 1-7) are available for public
inspection at the NRC Public Document Room, 1717 H Street, N.W., Washington, DC,

20555, and at the Local Public Document Room for the Diablo Canyon Nuclear Power

Station located at the San Luis Obispo County Free Library, P. O. Box X,

San Luis Obispo, California 93406.

April ll, 1978 Letter from applicant providing Annual Report for calendar year
1977.

April 17, 1978 Letter from applicant providing information requested December 12,

1977 (information pertaining to raw water reservoir and temporary

hose connection between the reservoir and plant auxiliary
feedwater system should an earthquake interrupt the normal pipe
line connection).

April 26, 1978 Letter from applicant supplementing applicant's letter dated

April ll, 1978 furnishing information concerning functional
testing of the main turbine steam inlet valves.

April 26, 1978 Letter from applicant confirming conversations with staff
regarding the seimic qualification of equipment associated with
the diesel generators.

Nay 2, 1978 Letter from applicant furnishing miscellaneous items consisting
of information regarding safety-related cables, splices,
connectors and terminal blocks.

Nay 3, 1978 Letter from applicant providing an environmental qualification
list of all Class IE equipment inside and outside containment

subject to exposure to severe environment such as a LOCA or
steam line break.

Hay 11, 1978 Letter from applicant providing information on steam generator
asymmetric pressure.

l

Nay ll, 1978 Letter from applicant providing report on Westinghouse evaluation
of effect of grid deformation.



May 26, 1978 Letter from applicant providing information that crane systems

be qualified with load for the-postulated Hosgri event.

May 31, 1978 Submittal of Amendments 62 and 63 consisting of additional
material for Hosgri evaluation.

June 6, 1978 Letter from applicant providing information regarding accept-

ability of the use of case epoxy in electric penetrations.

June 12, 1978 Issuance of Partial Initial Decision on Environmental Matters.

June 13, 1978 Letter from applicant providing information of system protec-

tion for sustained degraded grid voltage.

June 13, 1978 Letter from applicant providing information in response to
NRC's letter dated March 10, 1978 regarding position C.3 of
Regulatory Guide 1.97 and positions C.4 through C.13.

June 29, 1978

June 30, 1978

Letter from applicant updating financial qualifications.

Letter from applicant responding to open items in Supplement

No. 7 to SER.

July 7, 1978 'Letter from applicant providing information on fire protection
in response to NRC letters dated February 6, 1978, December 22,

1977 and December 9, 1977.

July 10, 1978

July 14, 1978

July 18, 1978

Internal memo regarding site visit on raw water reservoir.

ACRS letter.
1

Letter from applicant transmitting responses to SER Supplement

No. 7.

July 24, 1978

July 25, 1978

Meeting with applicant.

Letter to applicant requesting information about main steam

line break analysis.

July 27, 1978 Meeting with applicant to discuss environmental qualifications.

July 28, 1978 Letter to applicant requesting information about reactor vessel

material.

July 28, 1978 Letter from applicant providing revision to environmental qualifi-
catinns of class IE equipment and auxiliary feedwater valves.
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August 3, 1978 Letter from applicant providing-information on fire protection.

August 3, 1978 Letter from applicant providing information on geometry of the
reactor core when subjected to seismic and LOCA loads.

August 4, 1978 Meeting with applicant to discuss review schedule matters.

August 4, 1978 Submittal of Amendments 64 and 65 including information for the
Hosgri evaluation.

August ll, 1978 Letter from applicant requesting extension of completion date

of construction permits..

August 15, 197& Summary of meeting held August 9, 1978 to discuss seismic
qualification of electrical equipment.

August 16, 1978 Summary of meeting held July 31, 1978 to discuss qualification
of electrical equipment.

August 23, 1978 Letter from applicant requesting extension of completion date

of construction permits.

August 24, 1978 Letter from applicant providing information on financial
qualification.

August 24, 1978 Letter from applicant providing information on Santa Barbara

Earthquake.

August 29, 1978

September 5, 1978

Memo advising of forthcoming meeting on August 30 and 31, 1978.

Submittal of Amendments 66 and 67 consisting of miscellaneous
changes to FSAR.

September 21, 1978 Letter from applicant providing proprietary and non-proprietary
information on Seismic qualifications and Environmental

qualifications.

September 22, 1978 Letter from applicant providing revision on Environmental

qualification of Class IE equipment.

September 22, 1978 Letter from applicant providing information on Seismic
iIualifications.
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APPENDIX 8

UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, O. C. 20555

July 14, 1978

Honorable Joseph M. Hendrie
Chairman
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: REPORT CN DIABLO CANYON NUCLEAR POWER STATION UNITS 1 AND 2

Dear Dr. Hendrie:

During its 219th meeting, July 6-8, 1978, the Advisory Caamittee on Re-
actor Safeguards completed its review of the application of the Pacific
Gas and Electric Company'or authorization to operate the Diablo Canyon
Nuclear Power Station Units 1 and 2. This project has been considered
at Subcommittee meetings and site visits as follows: September 12, 1974
in Washington, DC; February 18-19, 1975 in San Luis Obispo, CA; February
19, 1975 at the site; May 23, 1975 in Los Angeles, CA; May 21, 1976 in
San Luis Obispo; June 25-26, 1976 in San Luis Obispo; October ll, 1976
in Los Angeles; June 21-23, 1977 in Los Angelesg August 2, 1977 in Des
Plaines, IL; June 14-15, in Washington, DC; and June 21 in Washington,
DC. 'Ihe Committee reported previously on its partial reviews of this
application in its letters of June 12, 1975 and August 19, 1977. During
its review, the Committee had the benefit of discussions with represent-
atives and consultants of the Pacific Gas and Electric Company, the West-
inghouse Electric Corporation, and the Nuclear Regulatory Camnission (NRC)
Staff, as well as coments from members of the public. The Caamittee also
had the benefit of the documents listed.

At the time the CcaT5ittee made its partial review of this application,
as reported in its letter of August 19, 1977, the NRC Staff had substan-
tially caapleted its review of those matters not related to the seismic
design and capability of the plant. Ihose items remaining outstanding
were to be resolved in a manner satisfactory to the NRC Staff. Progress
on the resolution of these items has been reviewed and all items have
been found either resolved or near resolution.

k

Since the Ccmmittee last reviewed and reported on this application, sev-
eral additional nonseismic matters of concern to the NRC Staff have
arisen, and some of these are not yet completely resolved. These include:
operation of the containment purge system when the reactor is at power,
possible undesirable interactions between the seismic scram circuits
and the reactor protection system, correction of an error in the calcu-
lation of zirconium-water reaction in the Westinghouse emergency core
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Honorable Joseph M. Hendrie July 14, 1978

cooling system evaluation model, and adequacy of the reactor vessel
material surveillance specimens. Ghe status of each of these items
has been reviewed and the Committee recommends that they be resolved
in a manner satisfactory to the NRC Staff.

A major problem related to the Diablo Canyon Nuclear Power Station has
resulted from the discovery, after the plant was under construction, of
a major fault about 6 km offshore frcm the plant. Pollowing extensive
investigations by the Applicant, the NRC Staff, and the U.S. Geological
Survey, the Staff accepted the reccmaandation of the Geological Survey
that this fault, the Hosgri fault, was capable of generating an earthquake
having a magnitude as great as 7.5 on the Richter scale. 'Jhe Staff then

'eveloped seismic design bases in the form'of seismic response spectra
appropriate to an earthquake of this magnitude at this distance. Since
these new seismic design bases were considerably mare severe than those
for which the plant was originally designed, the NRC Staff has required
the Applicant to reevaluate the safety of the plant for this larger
earthquake.

The Applicant has complied with the Staff's requirement and has carried
out extensive reanalyses of the structures. and components in accordance
with the new seismic design bases and criteri,a. In those cases for which
the plant, as designed and constructed, did not meet the new criteria,
structural modifications have been or are being made. In addition, ex-
tensive tests have been carried out on mechanical and electrical equip-
ment in the plant to qualify it for the excitations produced by the
larger postulated Hosgri event.

The Applicant's analyses and tests related to the reevaluation of the
'tructuraland mechanical components for the Hosgri event have been

subjected to ge unprecedentedly intensive and comprehensive review by
the NRC Staff and their consultants. %his review involved nuxerous
meetings between the Staff and the Applicant to review and audit, in
'considerable detail, the procedures and criteria used by the Applicant
in the seismic reevaluation of the plant structures and components.

Since there are expected to be significant differences between the
nature of the ground xations close to a large earthquake and that at
greater distances, to which most available data apply, the Staff relied
heavily on the experience and judgment of its consultant, N. M. Newmark,
an acknowledged expert in the field of earthquake engineering and struc-
tural design. On his advice, an effective zero-period acceleration of
0.75g was used to determine the free-field response spectra to be used
in 'engineering analyses'. These spectra were then reduced. by varying
amounts to obtain spectra for those structures in the plant having
foundations extending over large areas. 'Ibis reduction for the effects
of building size is also based largely on judgment and experience rather
than on extensive observations or analyses and has not heretofore been
applied in the design of nuclear power plants.
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Honorable Joseph M. Hendri'e July 14, 1978

The seismic design criteria proposed by the Staff permitted the use of
damping factors for structures in accordance with Regulatory Guide 1.61
in place of the lower, and thus raore conservative, values used by the
Applicant in the original design. The Staff also permitted the use of.
as-built dimensions and masses, and material strengths determined fran
tests during construction, rather than the more conservative values used
in- the original design.

It is evident from the foregoing that the design bases and criteria
utilized in the seismic reevaluation of the Diablo Canyon Station for
the postulated Hosgri event are in certain cases less conservative than
those that would be used for an original design. 'Ihe Committee believes,
however, that there are offsetting factors that lead to acceptance of
these bases and criteria for an already ccapleted plant. They include:
(1) the fact that the Canmittee's consultants believe that the choice of'

magnitude 7.5 for the postulated Hosgri event is relatively more conserv-
ative than the values considered acceptable for other plants; (2) because
of the extent and depth of the Staff's review of the Applicant's seismic
reevaluation, the likelihood of an undetected error in the seismic analy-
ses or design is greatly reduced; and (3) the fact that the population
density around the Diablo Canyon site is low. Por these reasons, the
Ccmmittee believes that, without endorsing,all details of the NRC seismic
design, bases and criteria, the use of the Staff approach leads to an
acceptable level of safety in this instance.

As mentioned previously, the Applicant has undertaken a comprehensive
reevaluation of all safety-related structures and components to determine
their ability to withstand the postulated Hosgri event. As a result of
these studies, modifications to the plant have been required and are
being made. '%he NRC Staff has audited the criteria and procedures used
by the Applicant in connection with the reevaluation and with the design
of the modifications. 'The Canmittee recanmends that the remaining out-
standing items relating to reevaluation and mxlification of the plant
should be resolved in a manner satisfactory to the NRC Staff.

f ~.~ '-l
The Applicant has made tests, both in place and in the laboratory, to
deaanstrate that various mechanical components and electrical systems
and instrumentation would remain functional if subjected to the postu-
lated Hosgri earthquake. The NRC Staff has reviewed the results of the
tests that have been made and has required additional tests or analyses
in sane instances and additional information in others. 'Ihe Camnittee
believes that the approach taken by the Staff in this matter has been
appropriate and that the remaining outstanding items should be resolved
in a manner satisfactory to the NRC Staff.

8-3



Honorable Joseph M. Hendrie July 14, 1978

At the request of the Committee, the Applicant has made a study to deter-
mine the consequences of a failure of any one of the snubbers intended to
restrain the nation of caaponents or piping during an earthquake. For
the reactor coolant loops, a deterministic study was made, with accept-
able results. For systems in the balance of plant, the Applicant made a
probabilistic'assessment of snubber failures and the consequences thereof.
The assumptions on which. this study was based have not been found fully
acceptable by the NRC Staff or the Ccmmittee. The Committee and the
Staff believe, however, that the results of the study have lessened their
concerns and that this matter should be considered generic to all.plants,
to be resolved in a,timely manner.

The NRC Staff has decided that the requirements of Branch Technical
Position RSB 5-1 should be met for the Diablo Canyon Station. 'Zhis
position requires demonstration that the plant can be brought to the
cold shutdown condition using only safety-grade equipnent. We Staff
review of the ability of the plant to meet this requirement is essen-
tially complete. 'Ihe remaining questions should be resolved in a manner
satisfactory to the NRC Staff.

The Applicant has elected to use an acceleration of 0.20g to define the
Operating Basis Earthquake. If accelerations greater than this value
are observed, the plant will be shut down and inspected for possible
damage. 'Jhe Caamittee considers this value suitably low as a basis for
determining when the plant should be shut down foUowing an earthquake.

The Applicant has provided a seismic scram system for the Diablo Canyon
Station. 'Ihe occurrence of accelerations greater than 0.4g in any direc-
tion will automatically shut down the reactor. The Ccmnittee believes
that a seismic scram set at a substantial fraction of the Safe Shutdown
Earthquake value is a desirable feature, and finds the proposed setting
acceptable.

Those generic problems considered relevant to the Diablo Canyon Station
'are listed in the Caamittee's letter of August 19, 1977 and are described
in the Caamittee's Report No. 5 on Generic Items, dated February 24, 1977.
Of those items listed, the following are now considered to be resolved
for the Diablo Canyon Station: II-2, IZ-4, II-SA (Loose parts monitor),
II-9g ZZA-3 IIA-5 IZB-2 IIC-2g IZC-4. Zhe remaining problems, together
with Item ZIC-6 from the Canmittee's Report No. 6 on Generic Items, dated
November 15, 1977, should be dealt with by the Staff and the Applicant
as solutions are found.
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Honorable Joseph M. Hendrie July 14, 1978

The ACRS notes that, for distances less than 10 km fran the earthquake
source, there are currently no strong motion data for shocks larger than
magnitude 6 and few reliable data for shocks of magnitude 5 and 6. Also,
the theory and analyses of earthquake and seismic wave generation, of
seismic wave transmission and attenuation, and of soilmtructure inter-
action are in a state of active development. We Camnittee recommends
that the seismic design of Diablo Canyon be reevaluated in about ten
years taking into account applicable new information.

The Ahrtsory Cammittee on Reactor.Safeguards believes that, if due con-
sideration is given to the items mentioned above, and subject to satis-
factory completion of construction, plant modifications, and preopera-
tional testing, there is reasonable assurance that the Diablo Canyon
Nuclear Power Station Units 1 and 2 can'be operated at power levels up
to 3338 and 3411 MWt for Units 1 and 2, respectively, without undue risk
to the health and safety of the public.

S erely urs

Stephen Lawroski
Chairman

References

1. Final Safety Analysis Report (FSAR) for Diablo Canyon Nuclear Power
Station Units 1 and 2, and Amendments 1-63 to the FSAR.

2. Safety Evaluation. Report dated October 16, 1974 and Supplements 1-7
dated January 31, 1975, May 9, 1975, September 18, 1975, May 1976,
September 1976, July 14, 1977 and May 26, 1978 respectively.

3. USGS Circular 672. Ground Motion Values for Use in the Seismic Design
of the Trans-Alaska Pipeline System.

4. USGS Open File Report 75-134. Seismicity of the Central California
Coastal Region.

5. Pacific Gas and Electric Caapany (PGaE) letters to the NRC as follows:

a. Emergency plans dated March 21, 1974, June 18, 1976, October 12,
1977 and February 8, 1978

b. Preoperational testing of ECCS dated July 12, 1974
c. ECCS analysis dated December 3, 1974, June 10, 1977, May 16, 1978
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Seismic analysis and/or requalification dated December 27, 1974,
July 29, 1975, March 2, 1976, January 27, 1977, October 4, 1977/
November 2, 1977, December 21, 1977, January 5, 1978, February 14/
1978'pril 17 & 26 1978 May 2 & 26'978
Steam generators dated April 7, 1975, February 14, 1978, May 11,
1978
Reactor vessel supports dated January 13, 1976, July 20, 1976,
February 10, 1978
Geophysical survey records dated December 8 & 16, 1975, March 2 &

26, 1976
Protection systems noise tests dated November 24, 1975, March 23,
1976
Containment testing dated January 8, 1976, March 23, 1976, July 29,
1976, December 1, 1977
Anticipated transients without scram dated September 30, 1976
Environmental qualification of components dated January 19, 1978,
February 10 & 15, 1978, May 3, 1978
Performance during grid undervoltage conditions dated March 20,
1978 'I

Inservice inspection program dated October 10, 1977
Temperature monitoring system dated December 5, 1977
Containment spray additives dated January 9, 1978
Stress evaluation of piping systems dated January 24, 1978,
March 7, 1978, April 12, 1978
Diesel generator operating status indications dated Decenber 30,
1977
Fire protection systems dated February 6, 1978
Seismic scram dated February 21, 1978, April 17, 1978
Post Accident Monitoring Instrumentation dated June 13, 1978
Responses to SER.comments dated June 30, 1978, July 6, 1978
Turbin~enerator stop valves dated April ll & 26, 1978
Reactor vessel internals dated February 22, 1978, April 11, 1978
Operating Basis Earthquake dated April 11; 1978
Containment penetrations dated June 6, 1978
Steam line break inside containment dated September 15, 1977

. Containment isolation dated July 8, 1977

. Security Plan (Proprietary) dated July 22, 1977

. Systems for Safe shutdown dated April 17, 1978, May 2, 1978

6. Statements frcm interested members of the public as follows:

ao
b.

Co

Kingsburg District Chamber of Canaarce dated August 10, 1977
Mr. H. Weber dated July 6, 16, 30, 1976, September 20, 1976,
Cctober ll, 1976.
Donna J. Cuffiero dated September 27, 1977

8-6



Honorable Joseph M. Hendrie July 14, 1978

d. J. R. Bakalian, Executive Director, Nuclear Moratorium Task
Force dated June'8, 1978

e. D. S. Fleischaker, Attorney For Xntervenors dated March 29,
1978'prilll, 1978, June 9, 1978

f. Sandra A. Silver dated February 10, 1975
g. E. E. Apfelberg dated February ll, 1974
h. R. Nader dated April 8, 1976 w/enclosure
i. G. O'Ryan (Citizens Against Pollution) dated June 17, 1976
j. J. N. Brune dated November 3, 1976, June 23, 1977
k; Center for Law in the Public Interest dated November 19, 1976,

March 28, 1977, June 23, 1977
1. K. J. Husemeyer dated March 5, 1977
m. R. B. Hubbard dated March 10, 1977, April 27, 1977, June 23 6 30/

1977, July 8 a 12, 1977, August 2, 12, 25, 30, 1977, October 10, 1977
n. R R. Curry dated June 23, 1977
o. J. Klugewiz/K. Kempton dated June 23, 1977
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON. D. C. 20555

November 7, 1978

Honorable Joseph M. Hendrie
Chairman
U. S. Nuclear Regulatory Comnission
Washington, D. C. 20555

DIABLO CANyON NUCLEAR POWER STATICS UNITS 1 AND 2 - REPORT CN

CGIKENTS OP ACRS CONSULTANT

Dear Dr. Hendrie:

During its 223rd meeting, November 2-4, 1978, the ACRS reviewed the
caments forwarded by letter dated Septenher 22, 1978 fran its con-
sultant Dr. Enrique Luco, regarding the seismic evaluation bases for
the Diablo Canyon Nuclear Power Station Units 1 and 2, and discussed
these comnents with representatives of the NRC Staff.

The Canmittee concludes that Dr. Luco's concerns were known to it
during its review and were considered in relation to the views of the
other ACRS consultants and to the information and views presented by
the applicant and the NRC Staff and their consultants. The CaInIittee
took into account Dr. Luco's opinions in the findings and recommenda-
tions expressed in its report of July 14, 1978.

Sincerely yours,a~
Steven Lawroski
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APPENDIX 0

BIBLIOGRAPHY

(Documents referenced in or used to prepare Supplement Number 8 to the Safety
Evaluation Report for the Diablo Canyon Nuclear Power Station, Units 1 and 2, are

listed below. This list of documents is in addition to those previously listed in
the bibliographies for the Safety Evaluation Report and Supplement Numbers 1, 4,
5 and 7 to the Safety Evaluation Report.)

Fire Protection

1. NFPA Standard No. 14, "Standpipe and Hose System for Sizing and Pipe Support
Requirements."

2. NFPA Standard No. 12, "Carbon Dioxide Extinguishing System."
/

3. NFPA Standard No. 72P, "Proprietary Signaling Systems."

Structural En ineerin

4. A. Zweig, "Eccentrically Loaded Trapezoida) or Round Footings," ASCE Journal

of Structural Division, February, 1966.

5. R..V. Whitman and F. E. Richart, "Design Procedures for Dynamically Loaded

Foundations," ASCE Journal of the Soil Nechanics and Foundatiohs, November 1967.
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