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1.0

INTRODUCTION

The Commission's Safety Evaluation Report in the matter of the
Diablo Canyon Nuclear Power Station, Units 1 and 2, was issued on
October 16, 1974, 1In the Safeiy Evaluation Report it was stated that
supplemental reports would be issued to update the Safety Evaluation
Report in those areas where the staff's evaluations had not been
completed. Supplemente 1 and 2 to the Safety Evaluation Report,
issued on Janvary 31, 1975 and May 9, 1975, respectively, documented
the resolution of several outstanding items, and summarizsd the status
of the remaining ovtstanding items.

The purpose of this Supplement Number 3 is to further update the

Safety Evaluation Report by providing the staff's evaluation of certain

matters which were not resolved when Supplement Number 2 was issued.
Each of the following sections of this supplement is numbered the same
as the corresponding sections of the Safety Evaluation Report that are
being updated.

Appendix A of this supplement is a continuation of the ~4ronology

of the Nuclear Regulatory Commission staff's principal actions with

respect to radiological matters related to the processing of the appli-

cation. Appendix B is a report by the Advisory Committee on Reactor

Safeguards,
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DESIGN CRITERIA - STRUCTURES, COMPONENTS, EQUIPMENT, AND SYSTEMS

Missile Protection Criteria

In a letter to the applicant dated July 11, 1975 we requested

additional information describing the feasibility and cost of makgng

improvements to the tornado missile protection for three areas of the

plant which are still being reviewed. These areas are as follows:

(1)

(2)

(3)

The 4.16 kV switchgear rooms in the turbine building at eleva-
tion 119 do not appear to have substantial protection from
tornado missiles which might penetrate the turbine building
walls in the vicinity of these rooms. From certain directions,
the existing protection consists of relatively light weight
exterior wall panels.

The diesel generators and their radiators appear to be vulner-
able to small missiles which might go through the spaces between
the I - beams in the missile protection shield for the air in-
takes.

It is not clear what missile resisting capability is available
for the pipes which connect to the component cooling surge tanks
which are placed on top of the auxiliary building. Also, it is
not clear whether the component cooling water system could be
operated if damage to the surge tanks or piping were sustained.

In Amendment 33 to the FSAR, the applicant provided (1) a revised

design for the diesel generator air intake missile shield, and (2) a

description of the consequences of tornado missile damage to the com-

ponent ccoling surge tanks and connected piping. The applicant is



expected to subuit additional information regarding the protection for
the switchgear rooms. We will report the results of our evaluation of
all of this information in a future supplement to the Safety Evaluation

Report.
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REACTOR

Mechanical Design

Fuel

In the Safety Evaluation Report and in Supplement Number 2 to
the Safety Evaluation Report, we stated that Westinghouse would docu-~
ment the justification for applying the results of certain tests made
on 17 x 17 fuel assemblies with seven spacer grids to 17 x 17 fuel
assemblies with eight spacer grids.

The tests in question, which were performed with 17 x 17 fuel
assemblies with seven spacer grids, were reported in WCAP-8278,
"Hydraulic Flow Test of the 17 x 17 Fuel Assembly', and WCAP-8236,
"Safety Analysis of the 17 x 17 Fuel Assembly for Combined Seismic and
Loss~of-Coolant-Accident". We have previously concluded, as described
in t'2 Safety Evaluation Report, that these reports are acceptable

for seven grid fuel assemblies. |

In a letter dated May 20, 1975, Westinghouse documented the justi~
fication for applyins the results of the seven grid tests to 17 x 17
fuel assemblies with eight spacer grids. Our primary concern with these
tests was that the fuel assembly design be adble to withstand flow-
induced vibration, The information submittecd by Westinghouse provides
Justiiication for demonstrating that the design of the 17 x 17 fuel
assermbly is adequate to withstand the effects of flow-induced vibration
under both normal operating and transient conditions. We have evalu-
ated this justification and found it to be acceptable., Based on our
evialuation of the additional information which was provided, we con~

sider this matter to be resolved.
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Based on our evaluation, as described in the Safety Evaluation

Report, Supplement Number 2, and this report, we have concluded that

the mechanical design of the Diablo Canyon fuel is acceptable.

Thermal and Hydraulic Design

In the Safety Evaluation Report (see page 4~15) we stated that
the facilities were designed to operate at a higher heat output
and temperature than comparable units. This conclusion was based
on the use of the THINC code which permitted a more detailed
analysis of tne thermal and hydraulic characteristics of the core.
However, we required verification of the calculational accuracy
of the code, based on the Zion facility. In Supplement Number 2
to the Safety Evaluation Report, we stated thz:t the results of the
verification test program for the THINC code had been documented
in topical reports WCAP-8453 (Proprietary) anc WCAP-l454 (Non-
Proprietary), "Analysis of Data from the Zion (Unit 1) THINC
Verification Test," December 1974. Since our evaluation of these
reports was not completed at that time, we fur:ther stated that,
if sufficient verification could not be obtained from the combined
test and analytical programs, restrictions wou.d be included in the
Diatlo Canyon technical specifications to mairniain required margins
to fuel rod damage.

We have now completed our evaluation of the above ment! ned
topical reports; this evaluation is documented in a letter to
Westinghouse dated July 9, 1975. Based on our evaluation, we have
concluded that no further in-core testing is required for the THINC

code, since the THINC calculations gave conservative results with
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respect to the Zion test results. Because the Zion and Diablo
Canyon cores have similar thermal and hydraulic characteristics,
we have concluded that no special operating restrictions will be
required for the Diablo Canyon Units. We consider this matter
to be resolved.

In Supplement Number 2 to the Safety Evaluation Report, we
stated that we considered the effects of fuel rod bowing on departure
from nucleate boiling heat flux after the first fuel cycle to be
unresolved, and that we would report the resolution of this matter
in a future supplement to the Safety Evaluation Report. Westinghouse
has submitted additional information concerning fuel rod bowing
after the first fuel cycle.

We have not completed our evaluation of this information, and we
expect additional data to be submitted. We will report the resolution
of this item in a future supplement to the Safety Evaluation Report.

In Supplement Number 2 to the Safety Evaluation Report, we
stated that, 1f the results of the non-uniform departure from nucleate
boiling tests were not available when the technical specifications
for Diablo Canyon were finalized, we would require that the minimum
allowable departure from nucleate boiling ratio be increased 5 percent
above that requ’ ed to satisfy the 95/95 criterion (see page 4-12 of
the Safety Evaluation Report). These results have been documented in
WCAP-8536 (Proprietary), "Critical Heat Flux Testing of 17 x 17

Fuel Assembly Geometries with 22 Inch Grid Spacing."
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We have not completed our evaluation of this information, and
will report the resolution of this item in a future supplement
to the Safety Evaluation Report.

Based on our evaluation, as described in the Safety Evalution
Report, Supplement Number 2, and this report, we have concluded,
subject to favorable resolution of the outstanding items described
above, that the thermal and hydraulic design of the Diablo Canyon
reactors is acceptable, and that these reactors can operate at

the proposed core power levels.
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REACTOR COOLANT SYSTEM

Integrity of Reactor Coolant Pressure Boundary

Design of Reactor Coolant Pressure Boundary Components

Regarding the blowdown forces acting on the reactor pressure
vessel in the unlikely event of a loss-of-coolant accident, we were
informed on May 7, 1975, by a Licensee of a pressurized water reactor,
Virginia Electric and Power Company, that an asymmetric loading re-
sulting from a postulated pipe rupture at a particular location in the
reactor coolant locp had not been taken into account in the original
design analysis of the reactor vessel support system. This loading
results from the forces induced on the internals within the reactor
vessel during such a loss-of-coolant accident caused by transient
differential pressure conditions within the vessel., 1In addition, the
asymmetric loading from the transient Aifferential pressures that would
exist around the exterior of the reactor vessel from the same postu-
lated pipe rupture was not included in the original design analysis,
However, the symmetric loadings from such a pipe rupture were included
in the original analysis of the reactor vess2l support system.

It is our opinion that these factors related tc the adequacy of
vessel support systems are generic in nature, and apply to the Diablo
Canyon Units. It is also our opinion that the original design of the

reactor vessel support system for these Units was developed using con-

servative methods of analysis for the symmetric lcads that were considered.

Accordingly, it 1is likely that, when a systematic escimate of the conser-

vatism used in the original analysis is completed, and the asymmetric
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loads are properly taken into account, it will be confirmed that,
although r'ie margins of safety will be less than previously thought,
the vessel support system can safely withstand the postulated effects
of this particular loss-of-coolant accident.

We are continuing our review of this matter, and will report
the results of our evaluation in a future supplement to the Safety

Evaluation Report.




ENGINEERED SAFETY FEATURES

Containment Systems

Containment Functional Design

With rogard to subcompartment pressure calculations, in Supplement

Number 2 to the Safety Evaluation Report we stated that the applicant
wust provide additional information on the geometry of the system to
justify the assumed limitation on the size of the opening that can result
from a break at the reactor vessel nozzle we.i. We further stated that,
with regard to the pressure response of the reactor coolant system pipe
penetraticn _.rough the reactor shield structure, the applicant must
analyze the response of th. piping penetration to a pipe break within
the penetration using an acceptable method of analysis, or else justify
that a break need not be postulated inside the penetration,

In Ameadment 30 to the FSAR, the applicant provided additional
information regarding (1) the limited displacement rupture of the reactor
coolant pipe at the nozzle weld, and (2) justification that a pipe break
need not be assumed inside the piping penetration. The applicant
demonstrated that the geometrical config;;;:i;. limits the size of
the opening that can result from a break at t-e nozzle weld. In
- addition, the applicant has used the appropriate guidelines in
Hegulatory Guide 1.46 to justify that a break need not be postulated
inside the piping penetration.

We huave reviewed the information submitted and, based on our
evaluation, we have concluded that the applicant has adopted acceptable
criteria for postulated break locations and tvpe, and has provided
an acceptable basis for the assumed limited displacement of the
ruptured pipe. We consider these matters regarding subcompartment

pressure calculations to be resolved.




Containment Heat Removal OGystems

Because of the possibility that insulation could be torn from
piping or equipment ‘nside containment durin; a loss-of-coolant acci-
dent and block the flow of water through the sump screens, we asked
the applicaut to perform an evalu: ' ‘on to determine what amounts of
insulation might become detached due to jet effects created by a pipe
break £;;£;;>containment. In Amendment 29 to the FSAR the applicant
provided information regarding the design of piping and equipment

insulation used within the containment, and the expected behavior of

this insulation dvring a postulated loss-of-coolant accident.

Both reflective meral panel insulation and stainless steel jacketed

calcium silicate insulation are used inside containment. Jet effects
could dislodge some of this insulating material from piping and equip-
ment. However, the arrangement of floors, walls, and compartments
would prevent some portion of this dislodged insulation from reaching
thie containment sump.

To prevent blockage of the recirculation flow at the sump, the de-

sign of the Diablo Canyon containment sump includes a debris curb, trash

rack, double screens and large screen areas which cause very low flow

velocities as the water approaches and passes through the screens. This
nermits most of the debris to settle out before reaching the containment

sump. The applicant has also performed a jet force analysis to estimate

the maximum amount of piping and equipment insulation which could be
removed in the vicinity of a pipe rupture. The analysis shows that the
total surface area of insulation removed is significantly less than the

sump coarse screen area.
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Based on our evaluation of the information submitted by the
applicant, we have concluded that the use of reflective metal insu-
lation and steel jacketing around the conventional insulation, coupled
with the design features of the containment sump, provide adequate
assurance that the sump will not be blocked br displaced insulation
during a loss-of-coolant accident. We consider this matter to be
resolved.

Emergency Core Cooling System (ECCS)

Design Bases

In Supplement Number ? to the Safety Evaluation Report, we stated
that the applicant had provided a commitment t> lock out power to
those motor-operated valves identified by the staff as affecting the
function of the ECCS if spurious operation were to occur. The valves
for which locking out of power would be required were those identified
in item 7.12 of a request for additional information (see items 42 aud
45 in Appendix A to the Safety Evaluation Repert). A" the time we con-
sidered this matter to be resolved.

Since that time, two additional valves, the containment sump
isolation valves (Valve Numbers 8982, A and B), have been identified
as a potential problem where spurious operatio: could result in the loss
of system function. These valves are located in two lines from the sump,
and are required to operate for realignment to the recirculation
mode. Each line communicates with one of the two residial heat
removal pump suction lines. These in turn connect to tte refueling

water storage tank through a common line which contains a check
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valve. FEach containment sump isolation valve is interlocked with

a motor operated valve in its individual pump suction line to prevent
communication between the containment sump and the common line to the
refueling water storage tank. However, in the event of an electrical
failure causing spurious mechanical motion to open either sump
isolation valve during the early safety injection phase following a

logs~-of-coolant accident, containment pressure (up to 47 psig) could

force closure of the check valve in the common line to the refueling

water storage tank. This could result in cavitation and damage to
both residual heat removal pumps, one of which is required for

long-term cooling following a loss~of-coolant accident.
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We have discussed this matter with the applicant, and requested ad-
ditional information regarding our concerns with this matter. In Amend-
ment 33 to the FSAR, the applicant proposed to lock out power to the
containment sump isolation valves mentioned above (Valve Numbers 8982,

A and B). We arc evaluating this informaticrn submitted by the applicant,
and will report the final resolution of this item in a future supplement
to the Safety Evaluation Report.

Performance Evaluation

In Supplement Number 2 to the Safety Evaluation Report, we stated
that the applicant would submit a revised analysis of the emergency
core cooling system performance.

In Amendment 33 to the FSAR the applicant submitted a revised
analysis. However, the analysis submitted was valid only for Diablo
Canyon Unit 1, and it did not contain all of the information which we
had previously requested (see item 136 in Appendix A of this report).
We will review the analysis in Amendment 33 as well as the additional
information to be submitted by the applicant, and will report the
results of our review in a future supplement to the Safety Evaluation
Report prior to a decision concerning the issuance of operating licenses
for Diablo Canyon Units 1 and 2.

Conclusion
Our evaluation of the acceptability of the emergency core cooling

system has not been completed. The items which are currently unresolved




are described in Sections 6.3.1 and 6.3.3 of tais report. We will
report our conclusions regarding the acceptability of the emergency
core cooling system in a future supplement to the Safety Evaluation

Report.
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STEAM AND POWER CONVERSION SYSTEM

Other Features

In June of this year (see item 135 in Appendix A of this report),
we asied the applicant to provide information regarding the potential
effects of secondary system fluid flow instability. Events
such as damage to the feedwater system piping that occurred at
Indian Point 2 on November 13, 1973, could originate as a consequence
of the uncovering of the feedwater sparger in the steam generator or

uncovering of the stear generator feedwater or auxiliary feedwater

inlet nozzles.

We have asked the applicant to provide information which demonstrates

that unacceptable damage will not result from feedwater hammer on the
Diablo Canyon Units. This information can be provided in the form of

adequate testing which would be performed iu accordance with plant

procedures,

The applicant provided the information on feedwater hammer in
August of this year (see item 142 in Appendix A of this report). We
are currently evaluating this information, and will report the results

of our evaluation in a future supplement to the Safety Evaluation Report.

This matter must be resolved before the plant can be operated at power.




ACCIDENT ANALYSES

General

-

In Supplement Number Z to the Safety Evaluation Report, we stated

that the applicant must justify the assumption that air entering the
auxiliary building would be heated 15 degrees Fahrenheit before it
reaches the auxiliary building charcoal filters. This was the only
outstanding issue remaining with regard to dose reduction in the
event of residual heat removal leakage following a postulated loss-
of-coolant accident.

In Amendment 28 to the FSAR, the applicant provided additional
information with regard to this matter. The applicant has described
the heat loads used to calculate the 15 degree temperature rise. We
have reviewed this information and found it to be acceptable.

Based on our evaluation of the applicant's calculations, we have
concluded that adequate humidity control has been provided for the
charcoal filters in the event of residual heat removal system leakage

following a postulated loss-of-coolant accident. We consider this

matter to be resolved.



17.0 QUALITY ASSURANCE

17.3 Quality Assurance Program

In Section 22 of Supplement Number 2 to the Safety Evaluation

Report, we stated that we had not completed our evaluation of the

applicant's commitment to the guidance in certain WASH documents

which pertain to the operational quality assurance program,

In Amendment 30 to the FSAR the applicant revised this commit~-

ment. The applicant stated that the quality assurance program for

plant operation of Diablo Canyon, Units 1 and 2, complies with the

guidance contained in WASH-1283 (May 24, 197%), "Guidance on Quality

Assurance Requirements NDuring Design and Procurement Phase of Nuclear

Power Plants - Revision 1"; WASH~1284 (October 26, 1973), "Guidance

on Quality Assurance Requirements During the Operations Phase of

Nuclear Power Plants'; and WASH-1309 (May 10, 1974), "Guidance on

Quality Assurance Requirements During the Construction Phase of

Nuclear Power Plants." This complies with our pesition on the imple-

mentation of guidance {n quality assurance programs and is, therefore,

acceptable. We consider this matter to be resolved.

Based on our evaluation as described in the Safety Evaluation

Re

port and supplemented in this report, we now conclude that the Diablo

Canyon quality assurance program has the necessary controls to comply

with the requirements of Appendix B to 10 CFR Part 50 and is, therefore,

acceptable for controlling the operational phase of Diablo Canyon, Units

1l and 2.



REVIEW BY THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS (ACRS)

The Advisory Committee on Reactor Safeguards completed a partial

review of the application for operating licernses for Diablo Canyon,

|
|
1
Units 1 and 2, at its 182nd meeting, June 5-7, 1975. The Diablo Can- |
yon Units were previously considered at Subcommittee meetings held in ;
Washington, D.C. on September 12, 1974, in San Luis Obispo, California i
ou February 18-19, 1975; and in Los Angeles, California on May 23, 1975, 3
A copy of the Committee's report on this partial review, dated June 12,
it '5, is attached as Appendix B to this report.

We will report the actions we have take:z or plan to take in response |

t~ the Committee's comments in a future supplement to the Safety

Evaluation Report.
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CONCLUSIONS

In Section 22 of Supplement Number 2 to the Safety Evaluation Report,
we stated that several items were still outstanding, and that favorable
resolution of these items would be required before operating licenses
for Diablo Canyon Units 1 and 2 could be issued. A number of these itecs
have becen resolved in this supplement. A revised status report is given

below. It includes those items which were nc: resolved in Supplement

Number 2 (itemsl through 14 below), as well as new unresolved items

which have arisen gince Supplement Number 2 was issued (items 15

through 19 below).

(1) The applicant has.provided additional inforﬁati;ﬂ on.theue}fects
of tsunamis caused by near-shore generators; however, our evaluation
of this information has not been complete: (Sections 2.4.2, 2.4.3
and 2.4.5 of Supplement Number 1),

(2) Our comparative evaluation of the Hosgr* and Santa Lucia Bank

faults, and our evaluation of the earthq.ake potential of the
Hosgri Fault have not been completed. Tr: applicant must pro-
vide additional information before our evzluation can be completed
(Sections 2.5.1 and 2.5.2 of Supplement Number 1).

(3) The applicént hasiﬁ;ovided information or the potential consequences
of pipe breaks outside containment. During our evaluation of this
information we have determined that additional information must
be provided (see Item 143 in Appendix A o

I this report). (Section

3.6 of the Safety Evaluation Report).

") The applicant has submitted some of the required information con-

cerning the seismic qualification of Category 1 instrumentation



(5)

(6)

(7)

(8)

(9)

(10)

and electrical equipment., Additional information must be submitted
before our evaluation can be completed (Sections 3.10 and 7.8 of
the Safety Evaluation Report).

Our evaluation of the justification for applying the results of
tests of 7-grid assemblies to 8-grid assemblies has been completed,
and this matter is resolved (Section 4.2.1 of this report).

The matters regarding uncertainties in the thermal and hydraulic
design have been partially resolved (Section 4.4 of this report).
We hLave completed our evaluation of the matters regarding subcom-
partment pres:ure calculations using the Transient Mass Distribution
Program. This matter is resolved (Section 6.2.1 of this report).
We have not completed our evaluation with regard to single failures
in the containment sump isolation valves (Sections 6.3.1 and 5.3.5
of this report).

The applicant has submitted part of the required emergency core
cooling system analysis in accordance with the Final Acceptance
Criteria. Additional information must be submitted before our
evaluation can be completed (Sectioms 6.3.3 and 6.3.5 of this

report).

The applicant has provided information regarding physical separation in

the process analog system. Additional information must be provided
before our evaluation can be completed (Section 7.2.3 of the Safety

Evaluation Report).




(12)

(13)

(14,

(15)

(16)

(11) Our evaluation of the Westinghouse gereric ATWS model has not been

completed (Section 7.2.5 of the Safety Evaluation Report),
The applicant has provided some information concerning the environ-

mental qualification of Category I instrumentation and electrical

€quipment. Additional information must be submitted before our

evaluation can be completed (Section 7.8 of the Safety Evaluation

Report).

Our evaluation of the design modifications to the auxiliary build-
ing to bring about a reduction of the doses in the event of residual

heat removal system leakage following a postulated loss-of-coolant

accident has been completed. This matter is resolved (Section 15.1

of this report).

The matter regarding the operational quality assurance program is

resolved (Section 17.3 of this report),

Our evaluation of the potential effects of insulation used inside

containwent on sump operation following & loss~of-coolant accident

has been completed. This matter is resolved (Section 6.2.2 of this

report),

The applicant hay submitted information concerning the potential

for damage due to feedwater system water hammer. Our evaluation

of this information has not been completed (Section 10.4 of this

report),
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(17) The applicant has submitted additional information regarding tor-
nado missile protection., Our evaluation of this information has
not been completed, and further information must be provided
(Section 3.5 of this report).

(18) Regarding fire protection in the vicinity of electrical cabling
and equipment, the applicant has not provided the additional

information that was requested (Item 143 in Appendix A of this
report).

(19) Our evaluation of the factors related to the adequacy of the

reactor vessel support systems has not been completed (Section

5.2,1 of this report).

Subject to favorable resolution of the outstanding matters de~

scribed above, the conclusions as stated in Section 22 of the Safety

Evaluation Report remain unchanged.
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128.

129,

130.

131.

132,

133,

134,

135,

136.

APPENDIX A

CONTINUATION OF THE CHRONOLOGY CF THE RADIOLOGICAL REVIEW

May 9, 1975

May 16, 1975

May 19, 1975

May 23, 1975

June 2, 1975

June 5, 1975

June 12, 1975

June 13, 1975

June 13, 1975

July 9, 1975

Supplement No. 2 to the Safety Evaluation
Report issued.

Submittal of Amendment No. 28 consisting
of additional infoermation required for
the resolution of outstanding items in
the Safety Evaluation Report,

Letter to applicant trensmitting the eched-
ule for implementation of the Westinghouse
Standard Technical Specificetions.

ACRS Subcommittee Meeting in Los Angeles,
California.

Submittal of Amendment No. 29 congisting
of additional information required for the
resolution of outstanding items in che
Safety Evaluation Report.

ACRS Full Committee Meeting in Washington,
DQCO

ACRS letter which constitutes a partial
review of the Diablo Canyon operating
license application.

Letter to applicant requee:ing additional
information on boron precipitation effects
on long term cooling for the emergency core
cooling system.

Letter to amplicant requesting additional
information on the effects of secondary
system fluid flow instabilities.

Letter to applicent requesting additional
information on the emergency core cooling
system,




137, July 11, 1975 Letter to applicant requesting additional
information on tornado missile protection
for the Diablo Canyon Units.

138. July 16, 1975 Letter to applicant requesting additional
information regarding the extension of the
construction permits for Units 1 and 2.

139. July 29, 1975 Submittal of report on the consequences of
seismic-induced actuation of protection
system relays on the Diablo Canyon Units.

140, July 29, 1975 Submittal of Amendment No. 30 consisting
of additional information required for the
resolution of outstanding items in the Safety
Evaluation Report.

141, July 31, 1975 Meeting with applicant to discuss geology
and seismology.

142, August 5, 1975 Letter from applicant transmitting the
information on the effects of secondary
system fluid flow instabilities that was
requested in our letter of June 13, 1975,

143, August 7, 1975 Letter to applicant requesting additional
information on electrical instrumentation
and control systems, pipe break outside
containment, and fire protection.

144, August 15, 1975 Submittal of Amendment No. 31 consisting
of a partfal response to the staff's re-
quest for additional information on
geology and seismology dated February 12,
1975.

145, August 19, 1975 Submittal of Amendment No. 32 consisting
of a partial response to the staff's re-
quest fcr additional information on
geology and seismology dated February 12,
1975.

August 20, 1975 Submittal of a marked-up copy of the
Westinghouse Standard Technical Specifi-
cations for the Diablo Canyon Units.




147,

148,

149,

150,

August 28, 1975

August 29, 1975

September 4, 1975

September 16, 1975

Meeting with applicant to discuss geology
and seismology.

Submittal of Amendment No. 33 consisting
primarily of a reviscd emergency core
cooling system analysis.

Letter to applicant transmitting our review
of the Westinghouse Protection System Noise
Test Report, and requesting additional
information on this item,

Submittal of Amendment No. 34 consisting
of a partial response to the staff's
request for additional information on
geology and seiszology dated February 12,
1975,




APPENDIX B

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 2066%

Honorable William A. Anders
Chairman

1.8, Nuclear Fecqulatory Commission
Washington, D.C. 2055%

Subject: REPORT ON PARTIAL REVIEW OF DIAPLO CANYON NUCLFAR POWER
STATION UNITS 1 AND 2

Lear Mr. Anders:

At its 182nd meetina, June 5~7, 1975, the Advisory Committee on
Re:ctor Saulequards corpleted a partial review of the application of
the Pacific Gas and Illectric Company for authorization to operate
the Diablo Caayon Mxlear Power Station Units 1 and 2. The project
was oreviously considered at Subcormittee me- ings in Macnington D.C.
on Sentember 12, 1974; in San luis Ohispo, La.ifornia on february
18-19, 1975; and in los Angeles, California on May 23, 1975, Dur ing
its review, the Cormittee had the henefit of discussions with
recresentatives and consultants of the Pacific Gas and Electric
Comuany, the Westinghouse Electric Corporation, and the Nuclear
Reaulatory Commission (NRC) Staff. The Committee also had the bene-
fit of the documents listed, The Jormittec reported on the aonlica=
tion for a construction permit for the Diablo Canvon Nuclear Power
Station Unit 1 in its letter of Necember 20, 1967, and for Unit 2

in its letter of October 16, 1969,

The site is located on 750 acres aljacent to the Pacific (cean in
San Luis Obispo, County, and is apnroximately 12 miles weste
southwest of the city of “an Luis Obiso.

The two units at the Diablo Canyon Station are essentially
ldentical. FEach includes a four-loop Westinghouse nuclear steam
supply system similar in most respects to that for the Trojan
Nuclear Plant, on which the ACRS reported on November 20, 1974.
The cesian core power level for Unit 1 is 3338 MW(t) and Unit 2 is
3411 MW (t). ‘The sliaht difference in output for the two units

is due to the upgraded turbine generator desion for Unit 2.



Honorable William A, Anders -2=- JUN PRI

The Committee has not comnleted its review ¢of the seismic desian
bases, the adecuacy of the seismic desian, or of the reaquirements with
reqar? to nrotection against tsunamis. T™ese, and some additional
matters discv~~~4 below, will be reviewed by the Comittee followino
completion o. ceview of seismic-related topics by the NRC Staff,

The Diablo Canvon tmits 1 and 2 are scheduled to be amono the
first to ao into ormeration using a full=core of 17x17 fuel. "hile
many of the various required verification proarams have been com-
pleted and reviewed by the NRC Staff, other tests and analyses are
still to be documented and reviewed., These include: ™R tests
for non=uniform heat flux, fuel assembly flow tests, and the effect
of fuel rod bowing on MNB after the first fuel cycle. The results
of such tests and analyses should be evaluated fullv by the WRC
Staff, and resolved to it's satisfaction, orior to the full-core
use of 17x17 fuel to nroduce nower. Prototyue 17x17 fuel rod
assemhlies are to be loaded into operating pressurized water
reactors in the near future; the results of these irradiations
should be followed closely. The Committee wishes to be kept in-
formed concerning the res 1ts of the various ongoing 17x17 test
and analytical progrars, and any desian chamnaes which may be
proposed in the future.

Following each =ycle of operation, 17x17 fuel assemblies will

be examined for fuel rod inteqrity, fue) rod and assembiy dir=nsion
and alignrent, and surface deposits. In view of the fact that the
17x17 fuel array is a new desion an? that no orototyme irradiations
are nlanned for 17x17 fuel containing eight smacer-grids, the results
of surveillance nrograms for this tve fuel soould be followe? closely.
The Committee wishes to be kent informed.

The recently nronosed method of constant axial offset control will
he used for core power distribution monitorina and control. The
MRC Staff should review the effectiveness of this metho? in
rotecting anainst adverse conseauences of mstulated reactor

tr \nsients and accidents. The Committee wishes to he kept informed,

Soveral chanaes have hbeen made in the Westinghouse RCCS evaluation
mo‘e] to brina it inte conformance with the Commission criteria as
ai»en in 10 CFR 50, Bppendix K. The nerformance of the emergency
core coolina svstems will be reevaluated with the anproved
evaluation model, and approoriate operacina limits and procedures
for ensurina monitoring of the mower distribution are to he
incorporated in the Technical Specifications. The Commttee
wishes to be kept informed.
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The evaluation of Anticipated Transients Without Scram has heen made
generically for Westinghouse plants, and the applicant has made com-
narisons indicatine that the results obtained are apolicable to
Diablo Canyon Units 1 and 2, NRC Staff review should be completed
and this ~atter resolved in a manner satisfactory to the NRC Staff
and the ACRS,

Diablo Canyon Units 1 and 2 may be amona the f!-st reactors of this

type to operate at a power as high as 3411 MW(t). Because there

is limited overating experience with very large, high-oower density
reactors, the ACRS has previously recommended a more cautious~than-normal
approach to full power, with longer periods of omeration at power levels
in the range of 70 to 90% of full power, and with additional monitoring
of core an® systems performance throughout the life of the first core.
The applicant discussed with the Cormittee an augrented startup program,
whick is proposed for implementation on several of the first plants to
operate with a full-core employment of the 17x17 fuel assembly. The
Committee believes that the angmented program is desirable and
recommends that the NRC Staff evaluate the results of this program,

as well as overall operating experience with large high power~density
reactors, orior to sustained operation at full power.

Certain asmects of the protection against tornadic missi es are still
under evaluation. This matter should be resolved in a raaner
satisfactory to the NRC Staff.

The amnlicant has not provided adequate information t3 confirm the
environmental qualification of Class I instrumentation and electrical
equipment. This matter should be resolved in a m*nner satisfactory to
the NRC Staff and the ACRS,

Generic oroblers relating to large water reactors have been identified
by the N°C Staff and the ACRS and discussed in the Committee's reuvort
dated March 12, 1975. These problemns should be dealt « ch
annronriately by the MRC Staff and the apbnlicant as suitable anproaches
are develoved,

Several unresolved items were identified by the WRC Staff in their
Sunplement No. 2 to the Safety Bvaluation Report, and at the Mav 23,

1975 Subcommittee Meeting. The ACRS expects these to be resolved in
timely fashion and plans to review several of them, including matters
relatina to water-hammer effects and subcompartment nressures in a
postulate® LOCA, in connection with its further review of seismic-
relate? aspects. ‘There alse remain some systems behavior and inter-
actions questions ard, some questions concernina forces on the oressure
vessel support structure during blowdown for certain postulated accidents
which the Committee expects to review further.
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Excepting the seismic and other matters identified above as
requiring further Committee review, the ACRS believes that, if due
regard is given to the items mentioned abowve, and subject to satis-
factory completion of construction and pre-operational testing,
there it reasonable assurance that the Diablo Canyon Nuclear Power
Station Units 1 and 2 can be operated at power levels up to 3338
and 3411 MW(t), respectively, without undue risk to *he health

and safety of the public. The Committee will report in the

future on those matters not reviewed herein.

Sincerely,

WM
W. Kerr
Chairman

references

1. Final Safety Analysis Report (PSAR) for the Diablo Canyon Nuclear
Power Station, Units 1 & 2, and Amendments 1-28 to the PSAR,

2. Safety Pvaluation Report dated October 16, 1974, and Supplements
1 & 2 dated January 31, 1975 and May 9, 1975, respectively.

3. Lletter dated April 7, 1975, racific Gas and Electric Company
(PGSE) to NRC, concerning evaluation of corrosion resistance
of alternate steam generator tube materials.

4. Emergency Plan for the Diablo Canyon facility dated March 21,
1974, and Appendix I dated June 1974.
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Mr, L. C. Rouse G g Bhlow it s L
Chief, Fuel Cycle Licensing Branch 1 }” s ) VG,
Division of Materials and e .
Fuel Cycle Facility Licensing e ;
U. S. Nuclear Regulatory Commission \\:;‘ Wi /n///
Washington, D. C, 20555 <& s :

Re: Docket 50-275-0L
Diablo Canyon Site
Unit 1
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In order to achieve eriticality, both a 1
fuel essemblies "and flooding of the fuel assemblies mus occur, We have re-
viewed the Diablo Canyon design and have identified potential sources of water
failure modes, and flow paths which could contribute to zecidental flooding of
the fuel storage facilities. Tt is our conclusion that such flooding is ex-

tremely unlikely, even 1f a seismic event is stulated which results in a
4 Y po
loss of spacing between fuel assemblies,

oss of spacing between
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However, in order to provide further assurance that eriticality will
not oceur, assuning the occurrence of a seismic event resulting in a loss of
spacing between ruel assemblies, PGLE propoges tc take the following additional

steps for storage of the initial core loading of new fuel assemblies for Diablo
Canyon Unit 1:

1. Store all new fuel assemblies in the spent fuel storage pool.

2. Store all burnsble poisons and control rod clusters inm their
B, respective fuel assemblies.

A\

A& 3. Add en isolstion valve in the fire system in order to isolate

;> 0 ;4" the fire main feeding fire stations at elevation 140 ft. in

; ,t/,.. tne fuel handling area, b
.ﬁ?"’? g 1714
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DIABLO CANYON UNIT 1

SAFETY EVALUATION

Storage of New Fuel Assemblies

for Initial Core loading




S EVALUATION

The occurrence of criticality is the only event involving the
storage of new fuel at Diablo Canyon which could adversely affect the healtn
and safety of the public., The possibility of this occurrsace has been eval-
uwated, assuming that the additional steps proposed by PGiE for storege of new
fuel assemblies are taken., The results of this evaluation are as follows:

loss of spacing between fuel eassemblies could not result in criticality
unless it were accompanied by the addition of unborzted water to the
spent fuel pool, Potential sources of water, failure modes, and flow
paths have been identified which could result in water entering the
spent fuel pool. It is concluded that tnere is reasonable assurance
that water will not enter the pool in & manner which could reduce boron
concentration to a level where criticality could occur,

Criticality Analysis - Fffect of Boron Concentration

A analysis has been made to determine the relstionship between

boron concentration and Keff for new fuel assemblies stored in the spent fuel
pool, with loss of spacing between fuel assemblies assumad and with the pool in-
tentionally flooded with borated water, This analysi:~ made use of the "Leopard"
computer code and assumed the following:

1, 17 - 17 fuel assemblies, Zr-clad, 12 ft., ective fuel length.

(A surface-to-surface spacing of 0.3 in. is optimum for
eriticality, but the presence of fuel racks results in each
assembly essentially being contained in a box constructed
from 1/4 in. angle.)

|
2. A surface~to-surface spacing between fuel szssemblies of 0.5 in, |

3. An infinite array of fuel assemblies, each enriched to 3.1%
U=-235 by weight.

4. All sssemblies completely submerged in water at 68°F and
14.7 pelas.

5. No poison effects from the presence of stainless steel fuel
racks,

€. No burnable poisons or control rod clusters present.

The results of this enalysis show that Keff = 0.999 with 2125 ppm
boron. At the proposed boron concentration of 4550 ppm, Keff is less than 0.8,
The presence of burnable poisons end control rod clusters, the poisoning effect
of the stainlecs steel fuel racks, and the fact that the array of stored fuel
assemblies is finite, all contribute to the conservatism of this analysis.



i

Potential for Reduction of Boron Concentration

The only mechanism which could lead to a reduction in boron concen-
tration and the possibility of criticality is the eaddition of sufficient water
15 the pool in & manner which would reduce the boron ccncentration, at least
locally, to a value lese than 2125 ppm. All potential sources of svch water
have beeun considered in order to identify any mechanism which mignt lower
boron concentration to this level, The potential sources of water have been
categorized as follovs:

1. Rainfall

2. The raw water reservoir

3. Storage tanks

4. Piping above elevation 140 ft,
5, Piping below elevation 140 ft.

Rainfell - Rainfall, in comvination with a tornado or seismic event which
damages the roof over the spent fuel pool, could result in the addition of
water to the pool and a reduction in boron concentration, If a loss of

fuel assenbly spacing is also assumed to occur, the possibility of

eriticality becomes & consideration.

In the event of a tornedo in combination with rainfall, it was sssumed

that the roof over the spent fuel pool was damaged or removed resulting
in all reinfell falling
was further assum2d ths

g the roof arca entering the spent fuel pool, It
at 5 ft, of borated water was removed from the spent
fuel by the tornado (Sce G.E, APED-5€9G). For the probable maximum pre-
cipitation given in Section 2.4 of the Diablo Canyon FSAR, 26 hours would
be required to fill the spent fuel pool Lo the deck elevation of 140 ft,
Assuming complets mizing, the boron concentration in the pool would still
be above 3667 ppm and Keff would be helow 0,24, Further rainfall would
be expected to overflow from the pool with very little mixing.

Rainfall in combination with a seismic event would have less effect on
boron concentration than the combination of reinfall and tormado, since
the tornado was assumed t» remove the upper 5 ft., of borated water in the
spent fuel pool.

Raw Water Reservoir - The possibility of reservoir failure and the poten-
tial for flooding has previously been considered and is discussed in the
Dieblo Canyon FSAR (Sectione 2.4.4, 2.5.5, and 9.2.4). Although PGLE
believes that reservoir failure as a result of a seismic event is unlikely,
such an event has been considered. Because of the drainage paths available
to accommodate water, the distance between the reservoir and the spent fuel
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pool, end the elevation difference of 25 fi, between the edge of 1ke
spent fuel pool and the ground elevation at the east side of the fuzl
handling builiing, reservoir failure would not result in water entzring
the spent fuel pool,

Storape Tanks - There are two storage tenks which are potential flooding
hazards to tre fuel handling building; the refueling water siorage tank,
which could contain up to 250,000 gallons of water above elevation 140 ft.,
and the condensate storage tank, which could contain up to 200,000 gallons
of water above elevation 140 ft, Both of these tanks are Design Class I.
If it is assumed that a seismic event causes these tanks to fail, Jzilure
would be predicted to occur at the points of highest stress near thz bottom
of the tanks. OSuch feilures would not result in water entering the spent
fuel pool. .

A failure mode has been postulated which could result in water entering
the spent fuel pool, It was assumed that the entire superstructurs of the
fuel handling building fails as e result of a seismic event, that the

main roof support beams collapse or deform sufficiently to allow & tank

to bend over st an angle of 30°, and that the tank contacts the ccnerete
deck at elevetion 140 f't., and burstis open along a weld seam. It wes
further assutzd that no loss of water other than that snilling frcz the
tank onto the 140 ft. deck results. In the event of such a failurs, water
would £il11 ths 24 ft, portion of the spent fuel pocl between the rirmal
operating level and the 140 ft, deck and tnen spill over inte the cagk de-
contamination area, over edges of tne deck, and down stairways, ML.lng in
the spent fusl pool would be essentially confined to the upper 30 £t. of
the pool. &ince more than 27 ft, of borated water covers the top :T the
fuel, the borsn concentration would remain above 4000 ppm and Keff delow
0.81.

Pipning Above Zlevation 140 Ft. - There are two 2 in, fire iines ani one
1 in., service water line above elevation 140 ft., whose fallure could result

in water entering the spent fuel pool, The fire lines are normall; pressurized.

The service water line is intermittently pressurized. For purpose: of
this safety evaluation, all three lines were assumed to be pressurized and
failure due %> a seismic event was assumed. It was further assumei .nat
a1l water 4ischarged from broken lines into the spent fuel pool, The
maximum flow possible from these lines is 880 GPM. If complete mixing is
assumed in the spent fuel pocl, 4% hours would be required to reach a
boron concentration of 2600 ppm and a Keff = 0,945. Several means are
available to isolate these lines and terminate flow into the spent fuel
pool. Our proposed addition of another isolation valve in the fire main
would make it porsible to isolate these two 2 in. fire lines without iso-
lating other portions of the fire system.

The assunption of complete mixing is conservative, since mixing would be
confined largely to the upper portion of the pool. In any event, there
is more than adequate time available to isolate these lines before boron
concentration is reiuced sufficiently for criticality to occur.
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Piping P=low Zlevation 140 Ft., - A number of lines carrying water ere
routed beiow el
These lines er: separated from the pool vertically by at least one con-
erele deck sri horizontally by the spent fuel pool wall, Potential
failure of these lines has been considered., Storage volumes and drainage
pathe avallet e and the elevation differsnce beiween these lines and the
top of the spsut fuel pool are more then sufficient to prevent water
from reaciiing slevation 140 ft. and entering the spent fuel pool, The

presence of at least one deck between th-se lines and the 140 ft. elevation
prevents water discharging from a broken line from spreving upward and

reaching the spent fuel pool,



