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1.0 INTRODUCTION

The Pacific Gas and Electric Company (PG&FE), dy application dated
July 1, 1968, and subsequent amendments, requeste¢ a license to construct
and operate a second pressurized water reactor at its Diablo Canyon site
which is located in San Luis Obispo County, Califcrnia.

The proposed reactor is designed to operate a: 3250 MW(t) with an
expected ultimate capability of producing 3580 MW(:). The applicant has
designed the major components including the containment structure and
emergency core cooling system for a power level of 3580 MW(t), and has used
this power level in analyzing postulated accidents in conformance to the
guidelines of 10 CFR Part 100. We have evaluated the containment and
emergency cooling systems for 3580 MW(t); however, the thermal and hydraulic
characteristics of the reactor core were evaluated at 3250 MW(t). Before
operation at any power level above 3250 MW(t) is authorized by the Commission,
the Commission must perform a safety evaluation to assure that the facility
can be operated safely at the higher power level.

Several facilities and items of equipment will be shared between
Diablo Canyon Unit 1, for which a permit to construct has already been issued,
and the proposed Unit 2, Our review of these shared facilities and items
indicates that the independence of either Unit with regard to safety would
not be compromised by a failure of the shared items. All shared items impor-
tant to public health and safety are suitably backed-up by redundant equipment.

Our technical safety review of the proposed plant has been based on

the applicant's Preliminary Safety Analysis Report (PSAR) and the six sub-

sequent amendments, all of which are contained in the application., The




technical evaluation of the preliminary design of the proposed plant was
accomplished by the Division of Reactor Licensing with assistance from

the vari ais consultants, as requested. Within Reactor Licensing, the

parts of the review involving personnel with various special technical

disciplines from the Reactor Technology and Reactor Operations groups

|
|
|
|
|
\
;
|
Reactor Projects group was responsible for the review, for coordinating
\

within the Division, and for obtaining technical consulting on specific
aspects of the review from groups outside the Division of Reactor
Licensing,

In the course of the ~2view of the material submitted, a number of
meetings were held with representatives of the applicant to discuss the
proposed plant. As a consequence, additional information was requested of
the applicant which was provided in certain of the amendments. A chronology
of the review process is attached as Appendix A to this report. Appendices
C through ¢ include reports from our consultants on meteorology, cooling
water dilution studies, geology, seismology, structural design, and
radiological monitoring, respectively,

We also have attached to tnis safety evaluation for Unit No. 2 the
reports of our consultants who advised us during the safety review of the
Diablo Canyon Unit No. 1 facility.

The Commission's Advisory Committee on Reactor Safeguards (ACRS), in
consideration of this project, has met with both the applicant and the
staff. A copy of its report to the Commission on Diablo Canyon Unit 2

is attached as Appendix B.
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The evaluation of the proposed Diablo Canyon Unit 2 at the comstruction
permit stage is only the first stage of the continuing review of the design,
construction, and operation of the plant. Prior to issuance of an operating
license, we will review the final design to determine if all the Commission's
safety requirements have been met. The facility would then be operated in
accordance with the terms of the operating license and the Commission's
regulations, under continued surveillance of the Commission's regulatory
staff,

The issues to be considered, and on which the findings must be made
by an Atomic Safety and Licensing Board before the requested license may
be issued, are set forth in the Notice of Hearing issued by the Commission

in this proceeding and published in the Federal Register.

SITE
Description
The site for the proposed nuclear plant is adjacent to the Pacific
Ocean in San Luis Obispo County, California. The site consists of
approximately 750 acres near the mouth of Diablo Canyon Creek. The 585-acre
portion south of the creek is leased to the company for a term of 99 years
with an option to renew for an additional 99 years. The 165 acres north
of the creek is owned by PGA&F in fee. The minimum exclusion area distance
from the reactor to the nearest site boundary on land will be one-half mile.
The nearest residence from the site is approximately 1-3/4 miles and

the area out to a distance of about 6 miles is sparsely populated. The
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six-mile distance was sele~ted by the applicant as the low population zone
radius. The nearest population center is San Luis Obispo. Its nearest
boundary from the site is ten miles, which is considered to be the popula~
tion center distance.
Meteorology

For eovaluation of accidents the applicant has chosen diffusion parameters
which correspond to a Pasquill Category F meteorlogical condition with one
meter per second wind speed for short term releases, and meteorological con-
ditions corresponding to a distribution of Pasquill Category C, D, and F
for long term releases. The Environmental Science Services Administration
(ESSA) has evaluated the meteorological assumptions and has concluded that
the assumptions chosen by the applicant are conservative. This conclusion
ie based on a review and analysis of the meteorological data taken by the
applicant at the site, The data, presented in Amendment 6 in response to the
questions raised by ESSA in its August 11, 1969 comments, show that more than
95% of the time the actual metecrological conditions at the site are more
favorable for atmospheric dispersion in the on-gshore direction than those
assumed for accident evaluations., The ESSA reports are attached in Appendix C
to this report., The applicant's meteorolngical program includes meteorological
measurements from a 250-foot tower near the plant location, from a 100-foot
tower at the top of a 914-foot hill on the site, and at four other locationms.
We conclude that the meteorological program is adequate to provide a basis
for the development of a gaseous radioactive release limit and to confirm
the conservatism of diffusion parameters used in the analysis of potential

accidental releases.



2.

3

Geology and Hydrology

The geologic features of the plant site were presented in the Preliminary
Safety Analysis Report,
The U. S. Geological Survey (USGS) has reviewed the application and
other available literature, and has examined the exploratory trenches at
the site. It has concluded that the applicant's analysis appears to be
carefully derived and to present an adequate appraisal of those aspects
of the geology which would be pertinent to an engineering evaluation of
the site. The report of the U. S. Geological Survey (USGS) is attached
as Appendix D of this evaluation. Our structural consultants, N. M. Newmark,
W. J. Hall, and A. J. Hendron, Jr., have recommended that analyses be per formed
of the stability of slopes that might present a hazard to the Unit. Their
report is attacned as Appendices F-1 and F-2, We concur in this recommendation.
Based upon these reports, with the understanding that stability analyses will
be carried out, we have concluded that the geology of the site presents no
unusual engineering problems for the construction of this nuclear facility.
The hydrological characteristics of the site were previously reviewed
by the USGS for Unit 1. it was concluded that the reactor location would not
be affected by floods of Diablo Canyon Creek, the only developed drainage
nearby, except perhaps for part of the switchyard. It was noted that there
were no reports of ground water developmentsin the vicinity of the site
and concluded that it does not appear that the reactor would affect fresh

water resources of the site. These conclusions remain applicable for the

Unit 2 facility.
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Seismology

The seismic history of the Diablo Canyon area was studied by the
applicant and its consultants and by the U. §. Coast and Geodetic Survey
for the Unit 1 site. The resulcs of this study apply to the adjacent
Unit 2 site. In summary, the applicant concluded that the following
four possible types of earthquakes would result in maximum accelerations
at the site:

Earthquake A: Magnitude 8-1/2 along the San Andreas Fault 48 miles from

the site, resulting in a ground acceleration of 0.10 g at the site.
Earthquake B: Magnitude 7-1/4 along the Nacimiento Fault 20 miles from
the site, resulting in a ground acceleration of 0,12 g at the site.
Earthquake C: Magnitude 7-1/2 along the off-shore extension of the Santa
Ynez Fault 50 miles from the site, resulting in a ground acceleration of
0.05 g at the site.

Earthquake D: Magnitude 6-3/4 aftershock at the site associated with

Earthquake A which results in a ground accleration of 0.20 g at the site.
For design pruposes, the applicant proposes to use both an envelope

of the B and D response spectra and the B and D spectra separately. The

operational basis earthquake (OBE) would encompass Earthquake B with a

horizontal accleration of 0.15 g and Earthquake D with a horizontal acclera-

tion of 0.20 g. The use of two earthquake response spectra for the OBE

was selected by the applicant because the frequencies of ground motion for

the two earthquakes are different as a consequence of unequal attenuation

due to earthquake location. The applicant further states the design will

be reviewed using 0.30 g and 0.40 g for the design basis earthquake for this

site. The applicant has recommended, and we agree, that the same acceleration
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values be employed for the Unit 2 design.
Oceanography

Condenser cooling water and auxiliary salt water cocling for the
plant will be taken from the Pacific Ocean and returned through an out-
fall via Diablo Cove. All of the Class I structures and equipment are
located 60 or more feet above mean sea level with the exception of the
suxiliary salt water intake structure, The peak tsunami wave height,
coincident with peak storm and high tide run-up, is approximately 18
feet avove the mean lower low water (MLLW). The applicant will provide
protection for this equipment to an elevation of 30 feet abowe MLLW.

Tu. maximum draw-down due to a tsunami coincident with low tide is
nine feet below MLLW. The bottom slevation of the intake structure is
28.9 feet below MLLW and the auxiliary salt water pumps are designed to
operate with the water level down to 17.4 feet below MLLW. Therefore,
the ocean down to this level provides a reservoir for the auxiliary salt
water system during a tsunami downsurge.

Liquid wastes containing small amounts of radicactivity will be diluted
in the plant circulating water and discharged to the ocean at concentrations
well within the limits of 10 CFR Part 20. Wastes will be discharged on a
batch basis and will be monitored and controlled to assure compiiance with
10 CFR Part 20. The applicant has also performed rhodamine dye tests to
estimate the dilution capacity of the coastal ocean waters. The comments
of our consultant, USGS, on the applicability of these tests are presented
in Appendix D-2. As a further check, the applicant's environmental monitor-

ing program includes sampling of ocean water, sediments, and marine life
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in the plant vicinity during plant operation.

Environmental Monitoring

The applicant proposes a preoperational environmental monitoring
program which will begin about two years before operation of Unit 1.
Background radiation will be measured, and samples will be taken of air
particulates, bovine thyroids, milk and vegetables. Sampling of marine
1ife will include abalone, clams, rockfish, salmon, mussels, barnacles and
bull kelp (seaweed). Bottom sediments and seawater samples will also be
included. After completion of the two-year program, it will be reviewed,
modified where experience indicates that changes should be made, and
continued during plant operation.

The U. §. Fish and Wildlife Service, Department of the Interior,
has reviewed the proposed environmental monitoring program and concluded
that is is essentially the same as the program for Unit 1, and that comments
contained in its letters of June 23, 1967, and Janu.ry 3, 1968, apply to
the Unit 2 program. In its letter of January 3, 1968, F&W recommended that
the environmental monitoring program proposed for Unit 1 include sampling
of seawater and sediments. These have been included in the proposed
program for Unit 2. Comments of the Fish and Wildlife Service are attached

as Appendices G-1, G-2, and G-3.

Conclusions

On the basis of our review we conclude the site in acceptable for the

proposed nuclear facility.
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The nuclear steam supply system consists of a light-water-moderated
pressurized water reactor (PWR) which transfers reactor heat to four steam
generators., It is similar in design to other PWR systems that have been
granted construction permits and operating licenses. There have been
evolutionary changes in the design of Diablo Canyon Unit 2 since issuance
of the construction permit for Unit 1 and the applicant states that these
changes will also be made in the design of the previous unit. The major
design modifications in the nuclear steam supply system involve the
emergency core cooling systems which are discussed in Section 5.1 of this
report. One other major design change is the change of control rod
absorber material.

The control rods for Unit 2 will contain boron carbide neutron ab-
sorbing material rather than silver-indium-cadmium as originally proposed
for Unit 1. The nuclear control characteristics of the reactor are not
affected since the material substitution does not significantly change the
rod worths. We presented questions to the applicant concerning the potential
for control rod swelling and the applicant's response is contained in Amend-
ment No. 5. We have concluded that the change in absorber material is
acceptable.

For Diablo Canyon Unit 2, we have further reviewed the applicant's

proposed instrumentation to assure that the power distribution is adequately

controlled. The applicant has proposed that the four external flux monitors
will detect abnormal power patterns. The in-core instrumentation for

determining the power distribution in the Diablo Canyon core, as presently
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proposed, consists of six traveling flux probes which may traverse any of

58 thimble locations, and 65 thermocouples located in guide tubes at the

exit flow ends of the fuel assemblies. The in-core flux probes are not

designed to operate in the core at full power for more than a few months.

The applicant believes that the planned test programs (primarily at the

Ginna and Indian Point 2 plants) will adequately aemonstrate prior to

operation of Diablo Unit 2 the capability of the ext:rnal long ion chambers

to measure core power distributions at any time during core life. It |
remains to be demonstrated that the proposed external monitors can detect l
incore power distributions and anomalies with adequate sensitivity to

assure that no loss of safety margins can occur, 1In the event this cannot
be shown, fixed in-core monitors will be required to assist the operator

in positioning the part length rods for proper power distribution control.

In this regard, the applicant has agreed that the in-core monitors
will be used with frequent flux scans, or other monitors could be semi-
permanently installed in the existing in-core thimbles for this purpose.

We will review this aspr-t again at the operating license stage of our
review,

On the basis of our review of the information provided by the appli-
cant and on our previous reviews of similar PWR systems, we have concluded
that the proposed nuclear steam supply system, including the nuclear design,
the thermal and hydraulic design, the mechanical design, the plans for the
instrumentation and control systems design and the secondary system design

is acceptable.
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Description

The proposed containment vessel is a reinforced concrete structure
with a steel liner which encloses the reactor and reactor coolant system.
The internal concrete structures will be designed to provide missile
protection for the primary coolant systems in the event of failures of
valves, including valve stems and bonnets, instrument thimbles, closure
bolts, and complete control rod drive mechanisms. The design will alsc
include provision to withstand forces associated with a double-ended rup-
ture of a main coolant pipe.

Further detail on the containment design is presented in following
sections,

Containment lLoading

Factored loads for the design of the containment structure have been
proposed which combine dead loads, live loads, pressure loads, temperature
loads and earthquake loads (or wind loads if greater than the earthquake
loads)., The containment will be designed such that the most restrictive
load combination for each particular region of the containment results in
average stresses not greater than the yield point.

The factored loads indicated that the containment will have the
capacity to withstand loadings, as follows:

(a) at least 50 percent greater than those calculated for the

loss-of-coolant accident,
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(b) at least 25 percent greater than those calculated for the
loss-of-coolant accident coincident with the operational
basis earthquake,

(¢) at least as great as those calciulated for the loss-of-coolant

accident coincident with an earthquake twice the magnitude
of the operational basis earthquake with no loss of function.

The design pressure for the containment is 47 pesig. The applicant

has performed a parametric study of the containment pressure as a function of
time using various assumptions for the course of the accident. The

engineered safety features assumed to be operable in these studies were

one of two containment spray systems and three of five containment fan-

cooler units. The design basis case assumes a primary system break size

of about three square feet which is calculated to result in transfer of the

maximum available net energy from the core internals and vessel to the

coolant and in the highest peak containment pressure. This design basi.

accident results in a peak containment pressure of 3% .6 psig.

Analyses were also performed by the applicant tc demonstrate the adequacy
of the containment design pressure by including additional energy transferred
from stored energy in the components and from reactor decay heat, and by
includ ing metal-water reactions., Inclusiomn of a metal-water reaction which
involves about 32 percent of the Zircaloy within 1000 seconds causes a peak

containment pressure of 45.7 psig, which is less than the design pressure.
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Earthquake loadings will be computed on the basis that the vertical
acceleration values are two-thirds of the horizontal ground acceleration
values with the effects of the horizontal and vertical loadings combined
on the assumption that they act simultaneously. The opcrational basis
earthquake and the design basis earthquake ave defined in terms of accelera-
tion in Section 2 of this report. Our consultants have reviewed the seismic
aspects of the containment design and their conclusions, with which we concur,
are included in Appendix F to this report.

Structural Design Details

The containment reinforcing consists of hoop bars and helical bars
extending the full height of the wall at the exterior face, and continuing
over the dome to meet the reinforcing on the other side. The diagonal re-
inforcing at the inside face of the wall reaches an elevation of approximately
83'-0"., This arrangement permits the main reinforcing at the exterior face
to be placed with no need for end anchorage points in zones of biaxial ten-
sion in the structure. The applicant's criteria for splice stagger and user

testing of rebar are adequate. The ASTM A615 GR60 reinforcing bars will be
limited in carbon and manganese content tc assure better fusion welding and
bending properties, although cadweld splices will be used wheie possible.
The applicant has agreed to utilize cadweld splice testing criteria which
conform to our requirements,

A hinge design at the base of the containment wall structure parmits
the wall to rotate outward at the base while still preventing radial exp:n-

sion of the wall at the base. We and our dynamic design consultants have

reviewed the hinge concept and design criteria and find them to be acceptable.
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The 18.5 foot diameter equipment hatch and the 9.0 foot diameter
personnel hatch are framed by 2-1/2 inch thick A-36 structural steel
rings which transfer the loads around the openings. The ASME Boiler
and Pressure Vessel Code Section III will be followed in design, fabrica-
tion, and heat treating of the rings. The applicant has stated that proper
consideration will be given during design to the fact that the ring will
not be planar. Connection of reintorcing to the ring will be through
a rod with a Cadwelu sleeve on the rebar end and a threaded connection at
the steel ring. We find the design criteria for these rings acceptable.

The steel liner for the containment will conferm to AS™ a516,
Grade 70, and will be fabricated in accordance with the ASME Boiler and
Pressure Vessel Code, Sectiun VIII and IX. Since the design criteria for the
liner result in a factor of safety against buckling of 1,17, we find the
design approach accentable.

The dynamic analysis methods and assumptions used in evaluating the
design of the containment have been reviewed by us and our dynamic design
consultants and found to be acceptable.

Testing and Surveillance

All liner plate welds will be covered by chaunels, strength tested

at 54 psig for fifteen minutes, then leak tested at 47 psig. The acceptable

leak rate will be no greuter than 0,1% of the containment free volume per day.

The wall and dome liner plate welds will be radiographed for the first ten
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feet made by each welder for each position, and then at least ten pei-
cent of the welr thereafter will be radiographed.

The containment structural proof tests will be conducted at 35, 0, 47, 50,
and 54 psig pressure The liner strains will be measured by means of electri-

=1 etrain gauges. Radial and longitudinal growth of the cylinder will be

2asured through visual targets on the structure. Radial growth at the base
will be monitored by linear motion transducers. Visual checks on specified
areas will be carried out to verify crack patterns and sizes.

If msjor meintenance or modifications of the containment building are
made, it will be possible to pressure test it to 54 psig. The applicant has
stated that to perform this on Unit 2, an evaluat. . would have to be made of
the necessity to close down Unit 1 and evacuate personnel during the test,
but if a 54 psig test should be required in the future, it would be possible
to conduct it.

Periodic testing of the conteinment as proposed by the applicait will con-
sist of pressurizing the double-walled penetrations and weld seam channels

without an integrated leakage test. We will require the periodic performance of
an integrated leak test at a pressure and frequency to be developed at the
operating license review stage.

Based on our review we conclude that the applicant's proposed testing and
surveillance programs are acceptzble for the construction permit stage of re-
view. Requirements for periodic integrated leakage testing of the containment

will be considered further during the operating license stage of our review.

Conclusion
We conclude that the Diablo Canyon Nuclear Unit 2 containment and Class I

stiuctures can be adequately designed, constructed, tested and utilized under
the criteria presented by the applicant, and are acceptable,
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5.0 LENGTIEERLD SATETY TEATURES

J¢- Lrercency Core Coolinr Svstems
The erercency co- 10l in~ svster (T0CS) for this =lant %s an {~=rove/

version of tliose nreviousl~ revieved for other 4=loo~ ‘estin~hanse ™' 'sg,
It consists of (a) »art of the reactor charsine avate=, (%) a “ish sregsure
coolant injection and recirculation euhsvster (HPS), (¢) tww lov pressure coolant
iniection and recirculation subsystems (LP?5), and (d) an accumulator suhsystem,

The minimum ECCS capability (assumed in desirn hasis accident evaluations)
is 3 accurmulators, one lov nressure sumr, one iich pressure numn, and one
centrifural charpine pump, all deliverino at rated casacity and nowered hv
the diesel penerators, Tor lon~ term coolant recirculation, the rinimum
ECCS capability can be provided even in the event of a failure of any sincle
active or passive comnonent,

All of the LCC subsvstems can accomnlish their functions when orerating
on normal or emercenc” (onsite) power, If one of three diesels fails tn
start followinr a LOCA and losrenf=offsite ovover, the =inimu= ECCS w111 he
srovidins coolant (assurins no further comnonent failures) within 30 seconds
followins a safetv injection sirnal,

The ap licant presented LCCS nerformance analvses hased on computer codes
developed by Westinrhouse, Tor larpe and intermediate sized hreaks the ner-
formance of the minimum ECCS is identical to that of other four leon, 1000
*fle class "Wr's, The calculated neak terperatures are helovw the rance for
accelerated Zircalov-vater rea:tions (i,e,, less than 2200° ¥) and the total
clad~water reaction for anv Lreak size is much less than one percent of the

total fuel clad mass. Furthu'more, only a samll percent (< 1,5%) of the
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total clad mass ever exceeds 1807° T" and then onlv for a hrief time (€ 30 sec,).
We have reviewed Arponne National Lahoratory as well ae "estinehouse

regarding potertial thermal shoc’t shatterinr of oxidized 7ircalov cladding,

and conclude that the core heat transfer seometrv should not be sirnificantlv
altered by thermal shock upon quenching because the time at elevated temperatures
would be so short,

On the basis of our review, we conclude that tie Diablo Canyon ''nit 2
ECCS will (a) 1limit the peak clad temperature to less than the reltinp
temperature, (b) limit the fuel cleadwiater reaction to lecss than one nercent
of the toal clad mass, (c) terrinate the clad ternerature transient hefore the
gecmetry necessary for core conline is lost and before the clad is so
embrittled as to fail upon cuenchine, (d) reduce the core terperature and taen
maintain core and coolant temnerature levels in the sub=cooled condition
until accident recovery operations can be accomplishad, and (e) provide
rapid boron infectisn to minirize the power transient for a steam line hreak
and to preclude a return to pover from zero power fur the stesm line break
equivalent to openins of a safety valve, The ECCS will nrovide this nrotection
for all pive breaks up to and including the double-ended rupture of the
largest reactor coolant pipe,

The applicant has provided a containment sprav svstem containing redundant
active components whose function 1is to spray cool water into the containment
atmosphere in the event of a loss=of~-coolant accident in order to remove
heat, The system is designed to Class 1 seismic requirements with the wessel

meeting ASME Sect’on III requirements and the pipinp meeting 1'SAS B31,1
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requirements, All of the active svstem components are located outside of
containment; the spray headers inside containment sre protected from missiles
originating within the shield,

The svstem includes the carability for adding “afH solution to the
sprav in order to effect iodine removal from the containment atmosphere,
The elemental iodine removal characteristics of la™H are well established
and its compatibilityv characteristics with various materials have been
extensively investipated, The applicant is presently modifying the NaOE
addition system in order to provide the operator with additional information
concerning its status during operation, This modification will be reviewed
at the operating license stage,

Based on our review of the containment sprav system, we conclude that
the design is acceptable.

Containment Isolation Syster

The containment isolation syster is intended 22 close the various piping
systems which penetrate the containment to nreclucds the escane of radicactivity
to the outside environment in the event of a loss=cf=coolant accident, The
isolation system provides a minimum of two barriers between the outside environ-
ment and the containment almosphere, the reactor coolant system, or any closed
systems inside the containrent which mav be vulnerable to the accident forces,
All valves and equipment which are intended to be isolation barriers are
protected apainst potential missiles and water fets and are designed to Class
I seismic requirements,

For those lines which must be isolatad immediately following an accident,
automatic trip signals to the valves are provided; no reliance is nlaced on
manual operation, Other 1liies which must remain in service subsequent to an

accident for safety reasons are provided with at least one r mote-manual valve,
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Isolation valves are automatically tripned to their closed position by one
of two separate containment isolation sirnals, The madoritv of the valves
vhich are in the "non-essential'nrocess lines are trinped in coniunction
vith autoratic actuation of the safety injection «vstem, Tlese are pirelines
whose isolation will not increase the potential for damage c¢f containment equip~-
ment, The remaining valves, located in "essential" process lines, are tripved
upon actuation of the containment sprayv system, The essential lines (1,e,,
those providing coolinz water and seal water flow to the reactor coolant
~umps) are not interrunted unless absolutely necessary, Both the automatic
isolation valves and rerote=manual valves are overahble from the control room
area, TPosition indication for each valve is also »rovided on the control
room panels,

The isolation valves are desizned to close umon loss of control power
or air, Also, the instrumeitation and control circuits are redundant in
that a single failure will not »revent containment isolation, In addition,
provisions are included to permit periodic testins of the leak tiphtness
and functioninz of the isolation valves,

We have revieved the desirn of the containrment isolation svstem and
the applicable desipa criteria and have found the~ to be acceptable,
iiydrogen Control

In Amendment 3 to the PSAR, the applicant discussed the potential for
accunulation of hydropen in the containrent following a loss=of=coolant
accident and a proposed method for limitina the concentration to nreclude
an exploeion hazard, ' The varioue radioclvtic and chemical mechanisms for

hiydrogen generation were considered and the anplicant concluded that
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the concentration of hydrogen would reach the lower flammability limit
in the containment in approximately 130 davs following the accident, At
this time, the applicant would pronose to vent the containment pases to the
atmosphere through filters and a charcoal bed, Tle anplicant states that
by controlling the venting operation over a 30-dav seriod, offeite doses from
1-131 and Kr-85 could be maintained below the limits of 10 CFP 20, if averaged
over a one-year period,

Using parameters for hydrogen production which are somewhat more
conservative than those assumed by the applicant, we calculated that the
lower flammability limit would be attained in less than 40 davs, For
this case, the purging operation could result in activity concentration
levels offeite which exceed 10 CFR 20 limits; however, additional capability
for filtering of containment effluent, including charcoal beds, would
reduce the I-131 concentration levels, We have calculated that, assuming
90% filter efficiency for iodine removal, doses at the site boundary would
be about 0,8 rem whole hody and about 8,5 rem to the thvroid if the entire
contents of the containment were vented over a 30=cav period,

We are continuing our evaluation of the potential for hydrogen
accumulation in large water-cooled power reactors and of systems for post-
accident hydrogen control, On the basis of our review Lo date, we have
concluded that the venting approach is technically feasible and will 1limit
offsite doses, However, continued effort should Le pursued in developing
means in addition to containment venting, such as flame and catalytic
recombiners, hot eurface combustion or the use of chemical additives in
the spray solution for scavenging hydrogen, We vill continue to work with

the applicant on this problem area during construction,
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DESIGN OF CLASS 1 STRUCTURES FOR SEIS'IC AND ACCIDENT LOADINGS

General

Those structures, sveterms and components of the nuclear nlant which
are important to nuclear safetv, i,e,, fallure of which mieclit cause or

increase the severity of & loss=of=coolant accident or result in the

release of excessive amounts of radicactivity, are termed Class I, Those
components which are not essential to the safe shutdown of the reactor

and failure of which would not result in the relesse of substantial
amounts of radioactivity are considered Class II, Those structures and
components not related to reactor operation are Class III, The subsequent
discussion on desimm criteria contained in thie ecection relates to the
Class I structures and components,

Earthquake Response Spectra and Darping

The mapnitude of pround acceleration for eart-quakes at this site,
including the revier of thie aspect by the I', S, "cast and Geocde:ic
Survey for Unit 1, was discussed previouslv in Section 2, The resmonse
spectra for the 0,15 7 rround acceleration earth~uake ("far away") and
that for the 0,20 p rround acceleration earttauake ("close=hv") were
presented in the arplication, Together these ressonse smectra represent
the operational basis earth~uake, A larger 0,40 » pround acceleration
earthiquake responce spectrum is also contained in thie anplication, vhich
represents the desicn basis earthauake,

The dampine values to be used in the desi»n are nresented in the PSA®,
Thece values compare favorably with values used ir the desiern of other

facilities,
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Durine detai’ =d desien, vihrational response characteristics will

he calculated for the assumed eartiicualas, ‘e apree '-ith the ACRS that

consideration should be eiven to o'taininc exnerimental verification of

the anticipated behavior of cor-oneate and instrumentation to the extent

practicable,

6.3 Design Loading and 3tress=Strain Lirmits

This section pertains to the desien loadine and limits for Class T
structures, systems and components including the pressure vessel and piping,
but excluding the containrent structure, (Tle cdesien lcadinp and stress
limitatdions for the containrment structure were cdescribed in Section 4,2),
The requirement for these iters ie that tley should be designed to withstand:

(a) Lload corhinations includine normal deeign loads and operational

basis earthnuake loads within norral workir; stress or deflection
linits,

(b) Load combinations includin» desien “asis eart-gquake loads and
applicable design basis accident loads, witiout loss of function
of the specific structure, srste-, or component,

Wwe have reviewed these requirerents and ve con:ider ttese loading
corbinations and lirits to be both realistic and satisfactory, The
proposed stress or deformation limits for snecific corponents are dis-
cussed in rore detail belo',

Reactor "‘essel Internals

For norral d2sien loads of mechanical, hwdraulic, and thermal origin,
including anticinated plant transients and the operational basis egrthquake,
the reactor internals will be desipned to the stress limit criteria of

the ASME Boiler and Pressure Vessel Code Section III,
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The reactor internals will also be designed to withstand the con-
current loads resultine from the loss-of=coclrat accident and the desien
basis eartiruake, The direct primarv stressee urder this combined loadine
vill not exceed stresses correspondiny to 20 percenc of uniform strain at
temperature, Allovakble deflections will be limited to about 50 percent
of the desien loss=of=function deflections for the specific comnonents,
Preliminary calculated deflections are smaller than even these limits,

We find that the stress and deflection limite discussed ahbove provide
an adequate marpin of safecy,

Vessels, Pinin~ and Supports

The AS'L Section III and B31,1 Code stress limits for vessels,
piping and supporis as nroposed by the applicant are considered satis-
factory for tvpe (a) load corhinations,

for the tyme (b) load combination, the allowa“le extent of nlastic
deformation can be larger than that associated with the AS'E Section III
stress lirmits, Further, the limite on strain defined 1in Appendix F of
the PSAR will assure no loss of function, We conclude that the design

provides an adequate marrin of safetv,

Conelusion

On the basis of the information presented in the application and
the analyses of the design by our consultants Mewmark and Hall as
attached as Appendix F, we have concluded that the proposed design criteria
for Class I structures systers and components provide an adecuate marpin

of safety to withstand the selected combined loadinp eonditions,
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7.0 INSERVICE INSPECTABILITY AND SURVEILLANCE

In Amendment 1 to the PSAP, the applicant has indicated that the
design of the reactor coolant system and its components rakes provision
for virtually complete compliance with the draft AS'T Code for Inservice
Inspection of Nuclear Reactor Coolant Systems dated Octoher 1968, The
applicant is currently formulating plans for inservice inspection and
will submit them for our review prior to the application for an operating
license, The plans are intended to reflect the requirements of the
latest accepted revision of the inservice inspection code to the extent
practical,

Visual and/or non-destructive inspection techniques can bhe applied
on a conventional basis to all primary s)astem components (including the
reactor coolant pump flywheel) with the exception of the reactor vessel
because of high radiation levels and remote underwater inaccessibility,
In some areas, the inspection must be limited to external or internal
surfaces or cannot be performed in shield penetration areas because of
accessibility difficulties, For the reactor vessel, however, volumetric
inspections must await the availability of non-destructive testing
techniques suitable for areas of high radiation, In anticipation of the
development of these techniques, the applicant will perform ultrasonic
test mapping of selected areas of the vessel during fabrication,

On the basis of our review of the applicant's approach to inservice
inspection, we conclude that an acceptable program will be developed,

We will review the applicant's program as it is developed during con=-

struction,
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The applicant las ineluded ~rovisions “or a surveillance =ro~rar to
monitor the extent of radiatier lamace to *hich tlie wanactny voesel ie
exnosed, The nrorrar arovides ‘or eisht c~nsulee castainins a mintoym of

- -~

le, Charse Venoteh, and .3dre snenins leaadin~ tanting,

P

351 snecivens for tens
A tentative schiedule for canzule removal durin~ the saerationsl 14¢e of the
nlant is vrovided, The s~ecirens are located sr that thev exnerience hirher
irradiation than the vessel wall therebv nroduciny data renresentative

of the vessel at a later tirme in life, 3ased upon our review, we conclude

that the applicant's pronnsed prarram 1s accentable,



8.0

L POWER TEMS

Offsite Power

Diablo Canyon Units 1 and 2 will be intercomnected to the PG&E
systems through 500 kV and 230 kV circuits. Power from both Units 1
and 2 feed the 500 kV switchyard. Three transmission lines emanate from
the 500 kV switchyard on two separate rights-of-way. The 230 kV switchyard
interconnects the plant to the PG&E system by means of two circuits, each
on a separate right-of-way.

Redundant independent sources of offsite power provide power to the
4160 volt buses which feed the engineered safety features upon loss of the
normal unit supply. One source is derived from the standby-startup trans-
former connected to the 230 kV switchyard. The second source is made
available by backfeeding through the main transformer from the 500 kV
switchyard, This is made possible by a manually initiated motor-operated
disconnecting 'ink in the generator's main leads. This disconnect link
is operated from the control room and is interlocked to prevent opening
under load. The applicant states that this source of power could be made
available in approximately 30 seconds,.

We conclude that sufficient redundant and independent sources of
offsite power are provided to reasonably ensure thut no single failure will
cause the loss of offsite power to the engineered safety features.

Onsite Power
The engineered safety feature loads are divided among three 4160

volt buses such that operation of any two will supply the minimum safety

requirements. Three 500 kW diesel generators are provided. Two are




exclusively assigned to two of the above mentioned buses, and the third
diesel generatour is capable of being connected to either the third bus
of Unit 2 or to a similar bus in Unit 1. The fuel supply is sufficient
to operate the diesels required for accident loads in one unit and safety
shutdown loads in the second unit for a period of seven days. The
applicant has made provision fcr quick resupply from nearby sources.
Two d-c systems are provided for control and protection instrumentationm,
annunciation, and emergency lighting and lubricating systems. One is
a 250/125 volt three-wire ungrounded system with two 125 volt buses, and
one 250 volt bus for turbine generator emergency motors. The other system
is a separate 125 volt two-wire ungrounded system supplying a 125 volt bus.
Each of these buses has its own battery and its own redundant battery chargers.
Sufficient battery charger capacity is provided to carry the normal
continuous load and to recharge the batteries with any one charger out of
service. The batteries are sized fcr two-hour operation of all vital loads.
Each battery is located in a separate room in a Seismic Class I area.
The losss of any one battery will not preclude the operation of the minimum
required engineered safety features.
The 120 volt a-c vital instrument bus system supplies power for con-
trol and protection system instrumentation and alarms. These loads are
divided into four groups. Each group is served by a separate inverter supplied
from the station batteries. A normally open standby connection between
the inverter fed buses is available for use when an inverter is out of service.
Based on our review, we conclude that all relevant aspects of the onsite

power system comply with our criteria, and that the system design is acceptable.
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9.0 0 C OL

Liquid wastes are collected during plant operation and pumped to the
waste holdup tanks for batch processing by the Waste Disposal System.

Liquid processing will include filtration and evaporation as necessary.
Liquid releases to the condenser discharge tunnel will be in conformance
with 10 CFR Part 20 limits and will be continuously monitored by a radiation
monitor. High radiation from the monitors will automatically close a dis-
charge valve in the liquid waste disposal system. Prior to release of

any batch of liquid, samples will be analyzed to determine the type and
amount of activity in the batch to ensure conformance with release limits
which will be established at the operating license review stage.

Solid radioactive wastes from plant operation will be temporarily
stored on site and shipped from the site in containers approved for that
purpose.

Gaseous radioactive wastes from the chemical and volume control
system, various cover gases and vent: will he collected and compressed
into Gas Decay Tanks. After a suitable decay period, the contents of a
tank will be sampled to determine its activity and released to the vent
pipe. A radiation monitor is also provided in this discharge line and,
should the radiation level become high during the release, will automatically
close a valve in the discharge line from these tanks. The limits for

gaseous release in accordance with 10 CFR Part 20 will be established at

the operating license review stage.
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10.1

10 .2

We conclude that the waste disposal system proposed by the applicant

will effectively control the discharge of radioactive waste generated on
the site inacordance with AEC regulations and that it is acceptable.

ACCIDENT ANALYSIS
Operating Transients

A nunber of plant operating transients were considered by the appli-
cant including rod withdrawal during startup and from power, boron dilutionm,
loss-of-coolant flow, loss of electrical load, and loss of offsite AC power,
in order to assess the safety margins of the plant design. The criterion
for detailed design of the reactor control and protection system is to be
able to automatically take corrective action to copy with any of these
transients. Preliminary analyses as presented in the application will be
recalculated during detailed plant design to verify that transients are
within the capabilities of the reactor control and protection systems.
Based on our evaluation of the information submitted and on the results
of evaluations of other PWR designs at the operating license stage, we con-
clude that anticipated transients can be terminated with adequate margin.

Accident Evaluation

Potential accidents which could result in radicactive releases to the
environment have been analyzed by the applicant. We have evaluated these
accidents and the engincered safety features provided to limit the potential
exposures. During the course of the detailed design the applicant will

continue to reassess the potential consequences of the various accidents,



and we will evaluate the final design at the operating review stage. We
have evaluated the potential consequences of these accidents and all of
the resulting doses, with the exception of the postulated fuel handling
accident, are well below the 10 CFR 100 guideline dose levels at the

available exclusion zone radius (0.5 mile) and the low population zone

radius (6 miles). The more significant of these accidents are discussed

in greater detail in the following sectionms.

10.2.1 Loss-of-Coolant Accident

The design basis loss-of-coolant accident for Diable Canyon Unit 2
is similar to that used for other PWR's in that a double-ended break in
the largest pipe (9.2 ft2) in the reactor coolant system was assumed, As
discussed in Section 5.1, the emergency core cooling systems are designed
to limit fuel cladding temperatures to well below melting temperature.
Although the basis for sizing the emergency core cooling system is to
limit fission product release from the fuel, we nevertheless require that
the containment and its associated engineered safety features shall be
capable of limiting potential doses in conformance to 10 CFR Part 100
guidelines assuming sign‘ficant releases of fission products from the
fuel. We analyzed the consequences of this accident assuming that 100%
of the core noble gases, 25% of the core iodines and 1% of the core solids
are released to the primary containment atmosphere. Based on our evalua-
tion of the containment spray system, we assumed an iodine removal time
constant of 3.7 per hour for the sodium hydroxide sprays. We also assumed
that 10% of the iodine would be in a chemical form not removable by the

spray system and that the containment leaked at the design basis rate



31

of 0.1% per day for the first day and one half that value for the remaining
29 days.

We assumed a ground release using Pasquill Type I meteorology and
1 m/sec wind speed for the first 8-hour period after an accident. The
same meteorological conditions with a uniform dispersion into a 22-1/2°
sector were used for the 8 to 24 hour period and the stability, wind speed,
and wind direction were varied for the 1 day to 30 day period. We
calculated potential doses for the loss-of-coolant accident at the
exclusion distance for a two-hour period of 4 rem and 190 rem for the
whole body and thyroid, respectively. The corresponding 30-day potential
doses at the low population zone boundary were .ess than 1 rem whole

body and 26 rem to the thyroid.

10.2.2 Fuel Handling Accident

In our analysis of this accident we assumei cthat all of the fuel rods
in a dropped fuel assembly (204) wer= damaged, that 10% of the iodines
and 20% of the noble gases contained in the rods were released to the
refueling water, that 10% of the iodines and all of the noble gases that
were released to the water were released to the building atmosphere, that
the accident occurred 100 hours after shutdown of the reactor, and that
the dropped fuel assembly had previously operated at a power density 80%
higher than the average core fuel assembly. Using meteorological assumptions
of Pasquill Type F with a wind speed of 1 m/sec, we calculated potential
doses at the exclusion radius of 4 rem whole body and 1575 rem to the

thyroid.



The applicent has calculated a thyroid dose of 0.3 rem as a result of
this accident using less conservative assumptions than those presented
above. The differences between the applicant's calculated value and ours
results from the different values assumed for iodine inventory in the rods
which are released to the water; the fraction of iodines retained by the
pool water; and the number of rods damaged as a result of the dropped

fuel assembly.

We have discussed the above differences with the applicant and in
Amendment 5 he indicated that he plans to conduct further experimental and
analytical studies of the problem in order to justify his lees comservative
assumptions for the accident analysis. The applicant has further stated
that, in the event his study results are not accep:able, he will provide
additional indine fixing equipment in the Fuel Handling Building ventila-
tion system. We have concluded that the inclusion of such equipment
could provide the dose reduction factor necessary to make the consequences
of the fuel handling accident well within 10 CFR 100 guidelines. The
applicant's results and the possible need for additional iodine fixing

equipment will be evaluated during the operating license review.

10.2.3 Steam Line Break Accident
In our evaluation of this accident we assume that a break occurs in
the steam piping between the steam generator and the turbine, resulting

in the loss of all secondary water in one steam generator. The break is

assumed to occur at zero power when the steam pressure is the maximum.
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The resultant contraction of reactor coolant system water is characteris-
tic of the beginning of a loss-of-coolant accicent and, for large steam
line breaks, causes actuation of the ECCS to linit the transient by boron
injection,

For the calculation of potential doses, we assume that the break occurs
while a primary to secondary leak of 10 gpm exists, the reactor coolant
contains equilibrium activity corresponding to (% fuel failures, and
a continuous steam generator blowdown of 10 gpm is occurring. It is
further assumed that the entire iodine inventor: in the secondary side
of the steam generators is released. The resul:ant calculated 2-hour
thyroid dose at the exclusion radius is 39 rem. well within the guidelines
of 10 CFR 100,

10.2.4 Steam Generator Tube Rupture

We have evaluated the potential consequences of a postulated double-
ended rupture of a steam generator tube. We assumed that reactor coolant,
amouncing to 80,000 1bs. ans containing equilibrium activity due to 1%
failed fuel, would be relcased directly to the eavironment through the
secondary safety valve over a five hour period. This release would result
from a simultaneous loss-of-offsite power permi:ting no bypass to flow to
the main condenser. The leakage of reactor coclant is assumed to persist
until the system pressure is reduced to below 1100 psia, permitting isola-
tion of the faulty steam generator; in practice this should occur in less

than one-half hour . No core damage is anticipated for this accident which
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results in actuation of the safety injection systex should no operator
action occur., On the basis of the above assumptions, we calculated a
thyroid dose of 35 rem at the exclusion radius - well within the 10 CFR 100
guidelines.

ALITY ASSURANCE

In Amendments 4 and 5 to the PSAR, the applicant has described the
Quality Assurance Program (QAP) which it proposes to utilize for the design
and construction of the Diablo Canyon Unit 2 reactor plant. The applicant
states that its QAP is intended to be responsive to the recently puhlished
AEC quality assurance criteria.

PG&E performs its own architect-engineering. The only major contractor
is Westinghouse, the supplier of the nuclear steam supply system. Within
the applicant's engineering department a new group has been established
separate from the design group with responsibility for a continuing review
of the QAP and for reporting on its adequacy to PG&Z management. This new
group is headed by the Director, Quality Engineering, who is directly responsible,
as is the Project Engineer for Unit 2, to the Vice-President of Engineering.
This arrangement is intended to provide a quality assurance activity which
is independent of the design and construction activities. The Director,
Quality Engineering will have a staff of engineers and specialists who will
au it quality related activities during design and construction. This

organizational arrangement satisfies our requirements,
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In his description of the QAP, the applicant has presented its
approach to each of the QA criteria specified in 10 CFR 50 Appendix B

(Proposed). The program requires that planned and documentad actions

be applied to all quality related activities which involve the structures,

systems and components important to safety. All contracturs, including
Westinghouse, will be required to provide a QAP to the exteant necessary
as determined by their scope of work. Surveillance of contracrur's
efforts will be performed by PG&E.

Although many aspects of the applicant's QAP will require further
detinition, the applicant's commitments and its planned approach in each
of the critical areas satisfy the criteria for the construction permit
stage. During construction, we will follow the development of the
details of the applicant's QAP to assure adequate implementation of

current plans,



RESEARCH AND DEVELOPMENT PROSRAMS

The anplicant has identified several areas in t e “eesi~n of the nlant
requiriny further research and develooment effort, T-ese areas include
those in which additional information is reruired for ~lant eoneration and
those which will provide added confirmation that the conternlated desirmms
are sufficiently conservative, !one of the researc) aad develonment arcas
can be characterized as unique to Diablo Canvon !nit 2; rather, thev are
common to all Uestinghouse PWR's and the results of t.ese effarts as
they are perforred for nrecedine "W®'g will be applica’le to nit 2, Each

of the research and develonrment areas is brieflv surmarized belov:

Power Distribution Control

It is necessary to demonstrate the canabilitv nf out=of=core detectors
to indicate axial and diametral core nower distributics to permit control
of xenon oscillation and to warn of misplaced control rods, to develon a
control syvsterm for axial nower shaning with sarte=lens:> rods and for
diametral power shaning {f necessarvy with full len-t" rods, and to verif-
durine start-un testins that the control syster satis®actorily nrovides =ower
distribution control and adequate safetv marrins, ''e do not arree with the
applicant that the initial to objectives have been afequately accormnlished,
We are not convinced that an adequate capahility for determinin~ the nuclear
status within larne cores such as Unit 2 has vet heer demonstrated Lv out=-
of-core detectors, The apnlicant has made nrovision fsr the use of {incore

detectors should they hecome necessarv,
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Westinghouse exprects to fulfill these objectives during startup testing
and subsequent operation of the CGinna and Indian Point 'nit 2 =lants schedule:
for 1969 and 1970 respectivelr, Tinal verificaticn of the zdenuacv of these
control systems in la*er units {11 be ohtaine” ’urins startu~ testine rrior
to full power oneration,
Fuel Rod Burst

Efforts are undervay to determine the extent of core peoretrv distortion
which may result from a loss=ofecoolant accident, Thia vork is heinr performed
by various industry and rovermment croups with overall enordination hv the
Oak Pidge National Laboratorv, A\n» rador uncertainties recardinr~ the extent
of core resmetry distortion and the capahilitv for adenuate TCCS parforrance

should be resolved »rior to oneration of "ia%“le 'nit 2,

Failed Fuel Moniter

The experimental evaluation of several detector tvnes hv l'estinghouse
is under-ray at the Saxton reactor vith the ohjactive of developinr a unit
vhich will provide prorot detection of failed fuel pins, DNetailed evaluation
of these detzactor t:pes will Ye comnleted in 1970, At the present time,
a monitor in the letdo'm stream 1{s included in the Unit 2 desi~n, DNetermination
of the adequacy of tlie various detector tvoes for use in the T4able Canvon
Units will he made Aurin~ the oneratin~ licenses revier,
Burnable Poison

Experimental and analytical efforts to develo=» turnahle noison rode
have been satisfactorily completed, Verification of tlie ‘'esi~n adesuvacw
will be availale fror cormercial oreration of tliie "inna nlant nrior to

operation of Diablo T'mit 2,



12.5 hal Development

Fuel develonment efforts 2re underwvay in bSoth the Saxton and Zorita

12,6

12,8

irradiation programs to determine rerformance rarzins available relative
to neak powver and the accommodation of overpew2r transients, Results from
these efforts will become available beginnins in late 1971 and extendinrp
through the end of 1973, prior to operation of Niadlo Canyon Unit 2,

In~Core Detector

Evaluation of the lifetime of in-core detectors suitable for continuous
monitoring of power distributions is proceeding in several reactor facilities
such as San Onofre, Brookhaven and l'estern New York ‘luclear Research Center,
Evaluations will be completed in 1971.

Rod Bundle DNB

Experimental rod bundle departure from nucleate boiling data with non=-
uniform rod axial flux distributions including the effects of mixing vanes
will be obtained at Columbia University under the direction of Westinghouse,
Preliminary results indicate that the mixing vane -rovides a greater "NB
heat flux than predicted,

Full Length Emergency Cooling Heat Transfer Tests

Experirental investigations are being conducted to determine more precisely

the thermal behavior of a PWR core following a loss=of-coolant accident,
Of particular concern is the experimental verification of the performance
capabilities of pronosed emergency core coolinp techniques, This work,

initiated in 1968, is being dopne by Westin~house unler contract to the AEC,

12,9 Flashing Heat Transfer

Experimental investigations of the heat transfer behavior in the core

during various phaees of the loss-of-coolant accident are underway, The
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objective is to demonstrate that the heat transfer model assumed for the

core during blowdown, uncovery, and reflooding is conservative, This work is
beinp done bv Vestinchouse and the University of “ichipan, The current

major effort is reduction of test data,

12,10 Loss=of=Coolant Analysis

An analvtical study is underway to integrate the results of the
experimental programs in order to obtain a more realistic core thermal
design code, Preliminary results of this effort, performed by Westinghouse,
show that for the Cinna reactor neak clad temperatures of 300° to 400° F
less than prior predictions are obtained for large and intermediate size
breaks, A similar analysis will be performed for Diablo Canyon Unit 2 and
presented in the FSAR for our review,

.11 Blowdown Forces

A computer program has been developed to determine pressure, velocity,
and force transients in order to calculate blovdowm forces on reactor
vessel internals, The program, BLODW«2, has been applied to the Indian Point
Init 2 reactor with the conclusion that the calculated performance meets
the desiem criteria, Specific analyses for Niable Canyon Unit 2 remain
to be performed and will be presented for our review in the FSAR,

12,12 Reactor Vessel Thermal Shock Analysis

Preliminary analvses have heen conducted whic: indicate that thermal
shock effects resultinp from ECCS operation in the event of a _oss-of coolant
accident would not be expected to cause reactor vessel failure, at least

durinp the early years of vessel 1i1fe, Further evaluations will be performed
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based on analytical results and material nroperty data being obtained
from the Heavy Section Steel Technology Program at "ak Pidre National
Laboratory.

Based on our review of the above research and development efforts, we
have concluded that these programs should provide the required design
information and assurance of design adequacy for the various areas of
concern in the Ciablo Canvon Unit 2 reactor plant prior to cperation,

The results of these programs as applied to Unit 2 will be evaluated during

the operating license review; and as further information is accumulated,

13,0 TECHNICAL QUALIFICATIONS

The applicant has been active in the design, coastruction and operation
of nuclear power plants for approximately eleven years, This experience
includes the operation of the Humboldt Bay reactor and the design and
construction of Diablo Canyon Unit 1, On several occazions during this
time, we have reviewed the structure, responsibility and operating vhilosophy
of the applicant's engineering organization, The Nuclear Steam System
Supplier, Westinghouse Electric Corporation, has designed and constructed
a number of pressurized water reactors which have been approved by the

Commission, We conclude, based on these reviews, that PG4&E and its contractor

sre technically competent to design and construct Diablo Canyon Unit 2,
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14.0 CONFORMANCE TO THE GENERAL DESIGN CRITERIA

15.0

15.1

In November 1965, the Commission published its General Design Criteria
for Nuclear Power Plant Construction Permits, and on July 11, 1967, published

in the Federal Register its revised General Design Criteria taking imto

account comments received on the initial criteria and further development
of the criteria by the regulatory staff. The applicant has cross-referenced
the information as presented in the application wich the criteria. We have
evaluated the applicant and have concluded that the proposed unit conforms
to the revised criteria. We will review the proposed unit at the

operating license stage in light of the criteria as formulated at that

time.

REPORT OF THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

The Advisory Committee on Reactor Safeguards, by letter dated

October 16, 1969, reported on the Diablo Canyon Unit 2 Nuclear Facility.

A copy of this letter is attachod as Appendix B. The letter contains

a number of comments and recommendations which are listed below and noted

in appropriate sections of this evaluation., These items will be resolved

to our satisfaction and will be reviewed by the ACRS n ‘ior to¢ the issuance
of an operating license.

Boron Carbide Control Rods (See Section 3.0)

The Committee noted that careful attention should be paid to the
possibility of control rod swelling and related comsequences. Based on
our review of the applicant's response to our concern, we have concluded
that the use of boron carbide for the control rods ie acceptable. We will
examine this design aspect further during the operating license review and,
if necessary, impose appropriate requirements in the Technical Specifications

to provide assurance that incipient rod swelling is detectel early.
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15.2 Fuel Handling Accident (See Sectiom 10.2.2)

It was observed that the apvnlicant intends to perform experimental and
analytical studies relative to the ussumptions made in assuring the con-
sequences of a fuel handling accident. Additional iodine remcval equipment
may be required. We will evaluate the study results dur'ng the operating
license review.

15.3 1In-Service Monitoring for Vibration

The Committee recommended development and implementation of mezans
for in-service monitoring for vibracion or for the presence of loose parts
ir. the reactor coclant system., The applicant in Armendment 5 has indicated
that ne is evaluating the need for in-service monitoring. We will congider
this aspect during the operating license review.

15.4 Common Failure Modes

The Committee expressed concern about the possibility of common mode
failures which could negate the action of a protection system or other
engir zered safety features. The applicant will perform further evaluatioms
of the effects of protective system failures. We will ccoi.tinue our veview
of this design area during the operating license review.

15.5 Hydrcgen Control (Section 5.4)

The Committee noted that the applicant has preposed a purge svstem
to corcrvl the potential buildup of hydrogen in the containment following
a luss-of-coolant accident. We have concluded from our studies to date that

a purge-type control technique may not be considered acceptable as the primary
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means for hydrogen disposal. We have informed the applicant that an

alternate technique should be developed. We will pursue this design area
with the applicant during the construction phase.

Integrity of Vital Post-Accident Systems

The Committe indicated that potential problems in vital cooling

systems may arise during the post-accident period as a result o€ gevere
environments and degraded coolant. The applicant has stated he will

¢ ‘ure operability of vital systems by apprciriate design and testing.
We 4’1 evaluate the adequacy of the applicant's efforts during the
operating license review.

Testability of Relay Circuitry

The Committee noted that the applican: has proposed a partial con-
tinuity check for the operability of the relay circuitry for engineered
safety features. We have asked the applicant to develop a more complete
testing technique. We will evaluate the applicant's efforts along these
lines during plant construction.

Effects of Earthquakes on Structures and Components

The Committee feels that expeiimental verification of the anticipated

behavior of important structures and compoments during large earthquakes
and appropriate instrumentation to observe behavior of these items during
smaller earthquakes should be comsidarid, This information would provide
guidan~¢ Yor continued reactor operation in the event of an earthquake.

The applicant has indicated ‘hat he will consider these aspects further.

We will pursue this desipi. area during plant constructiom.
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The report of the ACRS concluded "...The Committe believes taat the
items mentioned can be resolved during construction, and that, if due
consideration is given to the foregoing, Nuclear Unit 2 proposed for

the Diablo Canyon Site can be comstriucted with reasonable assurance that

it can be operated without undue risk to the health and safety of the public."

COMMON _DEFENSE SECURITY

The applicant reflects that the activities to be conducted would be
within the jurisdiction of the United States and that all of the directors
and prinripal officers of the applicant are American citizens. We find
nothing in the application or otherwise to suggest that the applicant is
owned, controlled or dominated by an alien, a foreign corporation or a
foreign Government. The activities to be conducted do not involve any
restricted data, but the applicant has agreed to safeguard any such data
which might become involved in accordance with the regulations. The
applicant will obtain fuel as it fs needed from sources of supply available
for civilian purposes, so that no diversion of special nuclear material
from military purposed is involved. For these reasons and in the absence
of any information to the contrary, we have found t'at the activities to
be performed will not be inimical to the common defense and security.

CONCLUSIONS
Based on the proposed design of the Pacific Gas and Electric Company's

Diablo Canyon Urnit 2 facility, on the criteria, principles and design arrange-

ments for systews and ccmponents thus far described that include all of the

important safety items, on the calculuted potential consequences of routine

o e
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and accidental releases of radioactive materials to the environs, cn the
scope of the development program which will be conducted, and on the
technical competence of the applicant and the principal contractors, we
have concluded that, in accordance with the provisions of paragraph 50.35(a),
10 CFR Part 50 and paragraph 2.104(b) 10 CFR 2:
1. The applicant has described the proposed design of the facility,
including, the principal architectural and ergineering criteria ‘
for the design, and has identified the major features or com- 1
ponents for the protection of the health and safety of the public;
2. Such further technical or design information as may be required '
to complete the safety analysis and which can reasonably be left

for later consideration, will be supplied in the final safety

analysis reports;

w

Safety features or components, which require research and develop-
ment have been described by the applicant,and the applican* has
identified, and there will be conducted, research and development
programs reasonably designed to resolve any safety questions
associated with such features or components;

4. On the basis of the foregoing, there is reasonable assurance

that (i) such safety questions will be satisfactorily resolved

at or before the latest date stated in the application for completion
of construction of the proposed fa:ility and (ii) taking into
consideration the site criteria costained in 10 CFR Fart 100, the

proposed facility can be constructed and operated at the proposed

location without undue risk to the health and safety of the public;
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The applicant is techanically qualified to design and construct
the proposed facility; and

The issuance of permits for the cmstruction of the facility
will not be inimical to the common defense and security or

to the health and safety of the public.
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APPENDIX A
CHRONOLOGY OF THE PG&E APPLICATION REVIEW
DIABLO CANYON UNIT 2

ITEM DATE COMMENTS

Application for Con- 7-1-68 PSAR Volume 1, 2, and |

struction Permit filed 3 (Docxet No. 50-323)

for Unit 2
Initial meeting with 8-13-68 Tntroductory session

applicant 1
Second meeting with 10-22-68 Technical discussion

applicant 1
Third meeting with 11-4-68 Technical discuesion |

applicant ;
Staff question list #1 12-11-68 Leter, PAMorris to

RHPeterson |

Amendment #1 5-12-69 Partial response to

question list #1

Amendment #2 5-28-69 Partial respomse to
question list #1

Amendment #3 6-23-69 Partial rcapomse to
question list #1
Fourth meeting with 7-30-69 Technica) Discussion
applicant 7-31-69
Amendment #5 9-L8-69 Clarification of responses

to question list #1 plus
adritional informaticn

Amendment #6 9-25-69 Supplementary meteorological
data

ACRS Subcommittee Meeting 10-01-69

ACRS Full Committee Meeting 10-10-69




