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1.0 INTRODUCTION
1.1 General Background

The Pacific Gas and Electric Corpany (PGGE, and hereina¥.er referred to
as the applicant) filed with the Atomic Inergy Commission (Commission) appli
cations dated January 16, 1967 and June 28, 1968, and as subsequertly
amended, for licenses to comstruct and cperate pressurized water reactors,
ilentified av Units 1 and 2, respectively, of tie Diablo Canyon Nuclear
Power Station. These Units are being coastructed at the Diablo Canyoe
site which 15 located or the central California coast in San Luis Obispo
County, approximately twe' s (12) miles west-southwest of San Luis Obispo,
the County Seat. Un’t ] s being corstructed under AEC Censtruction
Permit CPFR-39 issued on April 23, 1968, and Unit 2 under CPPR-67 isswed

on December 9, 1970. Ov July 10, 1973, the applicant tiled an applica~

tion for operating liceanses to operate Units 1 and 2 of [ he Diablo
Canyon Plant. Included as part of this application war & Final Safety
Analyeis Report (FSAR) as required by 10 CPR 50.34(b). The applicacion
for operating licenses was docketed on October 2, 1973,

The application requests operating licenses of 3338 and 3411 thermal
segavatts (MWt) for Unids | and 2, respectively; these levels are equiv-
alent to net electrical owcputs of 1084 and 1106 eiectrical megawattis
(MWe) for Units 1 and 2, respectively. The slight difference in output
for the two units 1s due to the upgrac:d turbine generator design for

Unit 2. The Unit 1 thermal power level (3338 MWt) is slightly higher
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than the 3250 value given in the Prelimina~y Safety Analysis Report (PSAR)
which was tendered in 1967. The applicaent states that the expected
ultimate thermal outputs for Units 1 and 2 are 3488 and 3568 Mwt,
respectively; the corvesponding net electrical outputs for these values
are 1131 and 1156 Mve.

The radiological safety review with respect to a decision concerning
{ssuance of operating licenses for Diablo Canyon Units 1 and 2 has been
based on the applicant's Final Safety Analysis Report anc¢ subsequent
Amendments 1 through 17, all of which sre availavle for review at the
Atomic Energy Commission's Public Document Room at 1707 B Sti vet, N.M.,
Washington, D. C., and at the San Luis Obispo County Library, BBE Morrow
Street, San Luis Obispo, California 93406.

During the course of the safety review of the materia’. submitted, we
held & number of meetinys with representatives of the applicant, his
consultants, and Westinghouse Electric Corporation to diucuss the plant
design, construction, proposed operation an’ performance under postulated
accident conditions. During our review, we requested the applicant to
provide additional information that we needed for our evaluation. This
additional information ve: provided in Amendments to the application.

As & result of our review, a number of changes were made in the ferility
design and proposed operating practices; these changes are described in
the applicant's Amendments to the FSAR and ace giscuersed in appropriate
sections of this report. Section 1.6 provides a listing nf the principal

design changes which were made. A chronology of the principal actions
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relating to the processing of the application is attached as Appendix
A to this Safety Evaluatrion Report (SER).

This Safety Evaluacion Report summarizes the results of the radio-
1ngical safety review of Diablo Canyon Unite 1 and 2 that was performed
by the Commission's Regulatory staff. The reviev and evaluation of the
facilities for operating .icenses is only one stage in the continuing
review by the staff of the desig., censtruction, and operating features
of Units 1 and 2. The proposed design of these facilities was reviewed
before construction permits were issued. Construction of these facil-
{ties hae been monitored in accordance with the i spection program of
the Commiseion's Regulatory staff. At this, the operating license
application phase. we have reviewed the final design to determine that
all of the Commission's safety requirements have been wmet. 1f operating
licenses are granted, the facilities will be operated ouly in accoraance
with the terms of the operating licenses and the Commirsion's regula“ions,
and wi ' be subject Lo the continuing inspection program of the
Regulaiory staff.

In addition to our review, the Advisory Committee on Reactor Safe-
guards (ACRS) is reviewing the application gnd has met and will meet
with both the applicant and the Regulatory staff to discuss the facilities.
The ACRS report to the Commission on the Unit 1 and 2 facilities wiil be
provided in a supplement to this Safety Evaluation Report.

The conclusions reached as a result of our evaluation of PGEE's
application to operate Diablo Canyor Units 1 and 2 are presented 1in

Section 22 of this Safety Evaluation Report.
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General Plant Description

Units 1 and 2 of the Diable Canyon Nuclear Powar Station are located
on a 750 acre site ir San Luis Obispo County, California. The site is
adjacent to the Pacific Ocean and is roughly equidistant from San
Francis.o and Los Angeles.

Units 1 a d 2 are substantially identical pressurized water nuclear
power units, each consisting of a Nuclear Steam Supply System (v388) 4L
a 4-loop reactor coolant system, turbine generator, auxiliary equipment,
and coontrols and instrusentation. For each unit, the principal structures
include the containwent, the turbine building, and the suxiliary building
{(vhich includes the control room, tbhe fuel handling areas and the venti-
lation areas). The ultimate heat sink for rejectica of heat from the
Diablo Canyon Units is the Pacific Ocean.

The NSSS for each unit consists of & pressurized water reactor,
reactor coolant system, auu .ssocisted sexiliary fluid systems. The
reactor coolant system consists of four parallel reactor ceolant loops,
each containing a steam mpenerator and a reactor coolant pump. A
pressurizer is connected to the hot leg of one reactor coclant loop.

The basic fuel design is & 17x)7 matrix of fuel rods in each fuel asseably.

The reactor core is composed of an array of 193 fuel assemblies,
each containing 264 fuel rods. These rods are composed of uranium
dioxide pellets enclosed in Zircaloy tubes with welded end plugs. All
fuel rods are pressurized with heliun during fabrication to reduce
stress and increase fatigue life. The reactor core will initially con~

tain 3 regions of slightly different enrichments of U-235,
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The reactor will be controlled by control element movement and

regulation of the boron concentration in the reactor coolant. The full

length rod cluster control assembiies are etainless steel tubes contain-

ing » silver-indius-cadmium abs rber, and are positioned by drive

mechanisms of the magnetic latch type. Part length control rods are

also provided for use in controlling axial power distribution. A soluble

poison (boron) is introduced into the reactor coolant to compensate for

long term reactivity clanges.
The reactor vessel and reactor {nternals contain and support the

fuel and rod cluster control assemblies. The vessel is cylindrical with

hemispherical heads and is clad with stainless steel.

The pressurigzer is & vertical cvlindrical pressure vessel with

hemispherical heads and is equipped with electrical heaters and spray

nozzles for systes pressure control. The steam generators are vertical

U-tube type heat exchangeis vith Inconel tubes. Reactor coolant flows

insidc the tubes; steam is generated in the shell an¢ flows through the

main steam lines to the turbine. Integral moisture separating equipment

reduces moisture content of the steam at the turbine thrott.e to 0.25

percent or less. The resctor coclant pumpe are vertical, single-stage,

centrifugal units equipped vith controlled leakage shaft peals.
Auxiliary systems are provided to charge the reactor coolant system

and sdd makeup waier, to purifyv reactor coolant water, to provide
chemicals for corrosion inhibition and reactor contrel, to cool system

components, to remove residual heat when the reactor is shut down, toO
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cool the spent fuel storage pool, to sample reactor coclant water, to
provide for emergency safety injection, and to vent and drain the reactor
conlant system.

The engineered safety features provided for the Diablo Canyon Units
have sufficient capacity and redundancy to protect the health and safety
of the public by keeping exposures below the limits set forth in 10 CFE
Part 100 for any postulated malfunction or sccident, including the most
severe loss of coolant aczident.

An instrumentation and control systes provides autosatic protection
against unsafe and improper reactor operation during both steady state
and transient conditions. The entire operatiom of the plant is monitored
and controlled by operators in the control room, ‘shich is located in the
auxiliary building.

The eiectricai systems generate and transmit power to the applicant's
high voltage system, distribute power to the auxiliary loads, and provide
control, protection, instrumentatios and annusciator power supplies for
the unite. Offsite a~c power is available from two 230 kV transmiseion
lines and three 500 kV transmission lines. The 230 kV line serves the
standby ‘startup transformers for both Units 1 and 2. Onsite a-c emergency
power is supplied by redundant and independent diesel pererators. Two
diesc]l generators are dedicated to each unit and & fifth generstor can
serve either unit. Onsite d-c power for each un‘t is available from

three 125 v batteries.



The steam and power conversion system is designed to receive the

heat absorbed by the reactor coclant eystem during nc. =al power operation,
as well as following an tacrgency shutdown of the turbine generator from
full load. Heat rejection under the latter condition is accomp)ished
by steam bypass o the condunser and pressure relief to th atmosphere.

Auxiliary systems are supporting systems included in the facility,
some of which are required to perform c..cain functions during emergency
or sccident conditions. Included are the cooling water systems, the
heating and ventileting syste™s, the fire protection system, the process
suxiiiaries, the compressed air system, the diesel generator fuel oil
system, the comsunication systems, anid the lighting systems.

Certain facilities and equipment are shared between Units 1 and 2.
In terms of structures, the two units share a common uxiliary building
where the major portion of the radicactive waste treatment equipment is
shared by the two units. Also, the plant is previded with a central
control room located in the auxiliary building. Physical separation of
control panels eliminates interaction of Unit 1 and 2 control systime.
The turbine building for Unit 2 is an extension of the Unit 1 building.
The two units alev share & cowmon rav water storage reservoir,
fire pumps, ‘ire water storage tank, diesel fuel oil storage tanks and
transfer pumps, auxiliary boiler, makeup water system, plant air system
and liubricating oil storage systesm. Details of the sharing of these

eystems are discussed in appropriate sections of this report.
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Comparison with Similar Facility Designs

Many features of the A=sign of the Diablo Canyon Units . and 2 are
similar to those that we have evaluated and approved previously for other
nuclea: power plants now under construction or in operatiom, particularly
the Zion Units 1 and 2 (Docket Nos. 50-295 and 50-304). The principal
difference between the Diablo Cenyon and Zion Units is he 17x17 “uel
assembly design which is planned for Diablo Canyon. In additior to Zion,
the Diatlo Cenyon Units are quite similar to the Trojan Nuclear Plant
(Docket No. 50-344), whose operating license application is currently
under review by the staff. To the extent that is feasible and appro-
priate, we nave made use of these previous evaluations in conducting
our review of the Diablo Canyon Units. Our Safety Evaluation Reports
for these other facilities tiat have been appreved have also been pub-
lished and are available for public inspection at the Atomic Energy
Commirsion's Public Document Roos in Washington. D. C.

ldertification of Agents and Contractors

Pacific Gas and Electric Company (PGGL) is the sole applicant for
operating licenses for Units 1 and 2 of the Diablo Canyon Nuclear Power
Station. PCGE is the archLitect-engineer, constructor, operator, #nd
owner of the Diablo Canyon Nuclear Power Station, and as such assumes
full responsibility and authority for the design, comstruction, startup,
and operation of Units 1 and 2. The applicant has engaged the services
of Westinghouse Electric Corporation (hereinafter referred to as

Westinghouse) to design and manufacture the NSSS for both Units.
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Westinghouse is also resncnsitle for fatrication of tt- nuclear fuel
for the initial cores for Units 1 and 2. 1In addition to We *ingnouse
as the contractor for Lhe NSSS, the applicant has retaineu numerous
consultants who performed investigations »nd submitted reports to PG4E
on a wide range of subjects. A list of these consultants and their
subject areas is provided in Table 1.4-1 of the FSAR.

Summary of Principal Review Matters

Our evaluation included a technical reviev o1 the information sub-
mitted by the applicant, particularly with regard tc the following
principal matters:

(1) We evaluated the population density and land use characteristics of
the site environs, and the physical characteristics of the site,
including seismology, meteorology, geology and hydrology to estahlie’
that these characteristics have veen determined adequatel’ and have
beer given appropriate consideratior in the final design of the
plant, and that the site characteristics are in accordance with the
Comriscion'. siting criteria (10 CFR Part 100), taking irto concidera-
tior tre design of the fac.lities including the engineered szfety
features provided.

(7} We evaluated the design, fabrication, construstion, and testing ana
performance characteristics of the plant struv-tures, systems, and
compor ents important to safety to determ'me that thev are in accoriance
with the Commission's General Design Criteria (GD7), Quality Assux~

ance criteria, Regilatcry Guides and nther appropriatc wules, codes
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(4)

(5)
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and stands-ds, and that any departures from these criteria, codes

and standards have been {dentified and justified.

We evaluated the expected response of the facilities to various
anticipated operating transients and to a broad spectrum of accidents,
and determined that the potential consequences of a few highly unlikely
postulated accidents (design basis aecidents) would exceed those

of all other accidents considered. We perf:rmed conservative analyses
of these design basis accidents to determine that the calculated
potential offsite radiation doses that might result in tbe very
unlike!y event of their occurrence would not exceed the Commission's
guidelines for site acceptability given in 10 CFK Part 100.

We evaluated the applicant's engineering and construction organiza-
tions, plans for the conduct of plant operations, including the pro-
posed organization, staffing and training program, the plans for
industrial security, and the plans for emergency actions to be taken
io the uerlikely event of an accident that might affect the general
public, to determine that the applicant is technically qualified to
safely operate the urits.

We evaluated the design of the systems provided for control of the
radiological effluents from the plant to determine that these syst-ms
are capable of controlling the release of radiocactive wastes from

the facilities withiec the limits of the Commission's regulations,

and that the equipment provided is capable of being operated by the
applicar: ir such a manner as to reduce radicactive releases to

levels that are as low as practicable.



(6) We evaluated the financial position of the applicant to determine

that the applicant is financially qualified to cperate Diablo Canyon

Units 1 and 2.

1.6 Facility Modifications Require’ 86 & Consequence of Regulatory Stoff
Review

were

As a consequence of the staff review, a number of design changes

or will be made to Units 1 and 2. These modificativns are discussed

in greater detail vithin the body of this safety Evaluation Report. The

principal changes are as follows:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Upgrading of the onsite met eorological program vith regard to control
room monitoring of certain parameters (see Section 2.3.3).

Upgrading of the post~tornado availability of certain Category 1
systems and structures (sie Section 3.5).

Design measures taken for protection against the dynamic effects
associated with pipe ruptures outside containment (see Section 3.8).
Augmentation of the seismic instrumentation Progras {see Section 3.7).
Installation of a loose parts monitoring system (see Section 5.4).
Installation of appropriate cllorine protection devices in the
control room (see Section 6.4).

Improvement of the response time testing program for components of
the reactor protection system (see Section 7.2.4).

Provision for auto~ .ic opening of accumulator isolation valves
when reactor coolant pressure exceeds a preselected value (see

Section 7.3.3).
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(9) Provision for automatic tripping of the residual heat removal pumps
when the water ie the refueling water storage tank reachcs a epecified
low level (sec Section 7.3.4).

(10) An increase in the diveraity of iuterlocks for the residual heat
removal system to prevent possible over-pressurization of thie
system (see Section 7.6).

(11) Tentative commitment that spent fuel will not be stered in the spent
fuel pool in locations where {t could be struck by & dropped
cask (see Section 9.2.3).

712) Installation of expansion joint sleeves around each expansion joint
{n the circulating water system to preclude ilooding of safety
related equipment in the turbine building (see ‘- -tion 10.4).

(13) Commitment to provide a flood wall in the turbine building
to prevent flooding in the event of a water box failure in the
circulating water system (see Section 10.4).

(14) Revision of thc operator rejualirication program (see Section 13.2).

(15) Requirements for arming of the plant security guards (see Section
13.6).

(16) Modification of the QA program for sperations to provide for an
independent qualified inspection staff reporting te the QA Director

(see Section 17.3).
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SITE CHARACTERISTICS

Geography and Demography

Site Location

The Diablo Canyon site is adjacent to the Pacific Ocean in San Luis
Ob‘eg> County, California, and is approximately 12 miles west-southwest
of the city of San Luis Obispc, the County Seat. The site is roughly
equidistant from San Francisco end Los Angeles. Figure 2.1 locates the
site on & map of west-central Colifornia.

Site Description

The site consists of approximately 750 acres near the wouth of
Diablo Creek. The parcel immediatcly south of the creek consists of
585 acres and has been leased io the applicant for a term of 99 years
with an option to renew for an additic al 99 years. The 165 acre parcel
on the north side of the creek is owned by the applicant. The site
boundary and the location of principal structures are shown in Figure
2.2. The locations of the gaseous and liquid effluent release points
are also given. As shown in Figure 2.2, @ portion of the aite is bounded
by the Pacific Ocean., The distence from either reactor to the nearest
site boundary on land is one-half mile (approximately 800 meters) which is
the exclusion distance. The minimum distonce from either reactor to the
ocean (mean high water) is 600 feet (appreocimately 200 meters).

O land there are no activities unrelated to plant operation within
the exclusion area. The exclusion area is not traversed by public highway

or railroad. The applicant has stated in the FSAR that within the 585

acre parcel leased to the Company, it has the right to use
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excavated materials in the construction of the plant. All other mineral
rights are retained by the lessor, although the applicant stated that
these retained rights cannot be exercised in & manner inconsistent vith
the applicant's use of the land.

The of fshore avea (below the mean high water line) within the excle-
sion distance is not under the applicant's routine control, and i3 at
times entered by comme :cial or sports fishing boats. The shoreline of
the site is rough and precipitous and the land area below the mean high
water line could be occupied only with great difficulty. Portions of the
exclusion area which extend offshore will be contrclled by the U.S5. Coast
Guard in the event of an emergency.

Population and Population Distribution

Population data taken from the applicant's FSAR have been compared
with the 1970 Census and with projections prerv.red by the Bureau of
Economic Analysis (BEA), U.S. Department of Commerce. The nearest resi-
dence is 1-3/4 miles north-northwest of the site and ie occupied by two
persons. The applicant has selected a distance of € miles to be the low
population zone as defined in 10 CFR Part 100. The 1970 population within
this distance is estimated to be 18. We have investigated the possibility
of greatly increased residontial growth within the low population zone.
There 18 a possibility that a large condominium development, including
e resort hotel with recreational facilities, will be located within the

low population zone at a distance of one tc six miles south of the

plant. The maximum number of residents anticipated for this development




would be 2760 persons. Plans for this development, st.l]l tentative,
call for completion by 1984 and require approval both by the San Luis
Obispo County Planning Coumm': ion and the California Coastal Environment
Commission. The population certer (as defined in 10 CFR Part 100) has
been selected to be the city of San luis Gbispo, & distance of 12 miles
avay fros the plant, with a 1970 population of 26,03. The distance to
the nearest beundary of the population certer is more than one and one-
third times the low population szone radius, in compliznce with 10 CPR
Part 100 guidelines. Figure 2.3 shows the 1970 cumulstive population
surrounding the plant as a function of distance from the plent out to
50 miles. The cumulative population corresponding to & moderately
populated ares of 400 people per scuare gpdle is also shown. Comparison
of the curves in the figure ehows that the site ares is not heavily
populated.

U.S. Census data iadicate thut the city of San Luis Obispo showec
an increase of 372 in population from 1960 to 1970, while the county of
San Luis Obispo showed a gain of 302 over the same period. For the area
vithin & 50 mile redius of the pla.., the applicant projects a population
growth of 652 in the 20 year period from 1970 to 1990 and & 1481 increase
in the 40 yr. period from 1970 to 2010. We have compared the applicant's
projections with those prepared by the BEA, U.S. Department of Commerce,
for Water Resources SubArea No. 1807. Figure 2.4 shows a circle of 50
mile radius around the Disblo Canyon site in relation to Water Resources

SubArea No. 1807. The BEA projects a population growth of 40% for this




ares over the 20 year pericd from 1970 to 1990, and an 831 growth over
the 40 year period from 1970 to 2010,

In addition to the resident population, there is a seasonal influx
of transient vecstion and veekend visitors, primarily to the beach areas,
and especially during the summe: months. Within the lov population zone
the maximum number of persons at & single Cime is estimated to be 50C0.
This corresponds to the maximum daylime use of the Montana de Oro State
Park, whose area of principal use is along the beach, betveen & and 5
siles northwest of the site. Overnight use is considerably less, an
estimated maximum of 400 persons. We concur vith the applicant that
evacuat ion of these numbers of persons from the park could be accomplished
expeditiously and without injury in the event of an ewmergency.

On the basis of the Part 100 definitions of the population center
distance (12 miles), the exclusion radius (one-half mile), and LPZ
distance (6 miles), our analysie of the onsite seteorological data from
which dilution factors were calculated {(Section 2.3 of this report), and
the calculated potential radiological dose consequences of design basis
accidents (Section 15.0 of this report), we have concluded that the
exclusion area radius and the LPZ distance are acceptable. The site meets
the requirements of 10 CFR Part 20 with respect to the restricted area.
Uses of Adjacent Lands and Waters

The San Luis Range, which attains a height of approximately 1800
feet, dominates the region between the site and U.S. Poute 101. This
upland country is used to a limited extent for grazing beef cattle and,

to a very minor extent, dairy cattle.



San tuis Obispo County has relatively little level land, except for
a few smal! couastal valleys where farm.ng {s the predominant activity.
Principa) crops Include vegetables, poultry, and grain. The county's
leading sgricultural product is live..ock, which constitutec over &0
percent of he gross valuc of farm products sold in 1970,

The nearest dalrying activity is between 7 and 8 m.les northeast of
the sitc. There are two small operations vieldinp a total of epproxi-
mately 1500 gallons per day. One additional small dairy located about
10 miles east of the site produces about 800 gallons per day. Tone
largest dairy within a 15 mile radius {s som 12 miles north of the
site, and produces 2200 gallons per day.

The ocean area adjacent to the plant is & small part of the larger
coastal fishing grounds extending from slightly north of Point Bucion
to Point San Luis. In 1966 the total annual combined sport and conmer-
cial catch from this fishery was estimated to be 621,000 pounds of
abalone, 51,000 pounds of rockfish, and 21,000 pounds of other species.
Diablo Cove, where the circulating water cischarge structure is located,
is estimated to have contributed, in its undisturbed state, sbout one
percent of the fish catch mentioned above.

There are no public water supply gr-wnd water basins within 10 miles
of the site. Property owners north and south of the site capture eurface

water from small intermitten. streams and springs for private domestic use.
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Nearby Industrisl, Transportation and Military Fecilities

On the basis ol information supplied by the applicant, there are no
sirports, military or {ndustrial facilities, gas pipelines, ma'or high~
ways or reilroads within 5 miles of the Diablo Canyon site.

Significant transportation routes in the vicinity include U.S. Highway
101 which passes about 10 miles east of the site, State Route 1 which
passes about 10 miler north of the site, and the Southern Pacific
Reilrosd vhich rough'!y parallels U.S. Highway 101 and passes aboit 10
miles east of the site. The nearest operational sirport is the San Luis
Obispo County airport located 12 miles east of the site. Aside from
fishing vessels, the nearest marine traffic is that assoc ‘ated with
local coastal tankers approaching no closer than 5 to 10 miles of the
plant to load and unload petroleum products. These products are stored
at Avila Beach and Morro Bay, which are located at distances of B and
1C miles from the site, respectively.

The largest industrial complex near the site 18 Vandenberg Air Force
Base, loczted about 35 miles south of the site. Missiles fired to the
Western Pacific Missile Range from this base are not directed toward
Diablo Canyon.

Because of the abserce of industrial, transportation or military
facil.ties in the area of thr site, we conclude that safe operation of

the plant at the Diablo Canyon site will not be adversely affected.
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L

eorology
fonal Climstology

g

The climate of the Diablo Canyon site, located along the central
coast of California about 200 miles west-northwest of Los Angeles, is
peritime, tesulting in modified tewperature extremes and high humidities.
The central coast of California is along the easter: portion of the
Pacific high pressure system, which generally dominates the circulation
patterns of the region and keeps the principal tracks of low pressure
systems north of the area. The Pacific high pressure system veakens
and moves southward in thbe winter, allowing Pacific cold fronts and
storm centers to move inland. This results in the well-defined rainy

season from November to March.

Local Meteorology

Meteorological da:s from several local areas have been examined.
These areas are the plant site, the city of San Luis Obispo (12 miles
east of the site), Ocesna (16 miles esoutheast of the site), and Sante
Maria (29 miles southeast of the site). Mean wmonthly temperatures in
this locale may be expected to range from about 50°F in January to about
62°F in July, August, and September. Annual average precipitation is
about 16 inches, with about 85% of this occurring from November to
March. Wind data from the 25-foot level on the "E" tower at the Diablo
Canyon site for the period July 1967 to October 1969 indicate a predom—
inance of winds from the northwest (25%) and from the west-northwest

(18%). The preveiling wind direction at Santa Maria for a 21 year



period of record {5 west-northwest. The mean wind speed at the plant

site is about 1] miles per hour (mph), and at Santa Maria thi- value is

T mph.

Severe weather (s not common in the arca.  Thunderstorms can be
expected on only about 3 days per year, One of the most severe tropfoal
storms cn record along the Southern California coast occurred on
S ptember 24-25, 1939. This storm moved north along the coast an!
curved inlang near Los Angeles. The most severe effects were observed
in the Los Angeles area and south., The storm had little effect on the
site. The number of davs having high air pollution potential averages
ahout 9 per vear at the site.

Topography at the site is extremely complex, 2nd it is difficult to
document representative atmospheric dispersion characteristics. Six

mteorology towers have been used by the applicant in order to repre-

sent site meteorologv. The 250-toot "E" tower will vemain us the perranc:

facility. This tower is located on 3 relatively flat plair betweon th
major plant structures and the coastal) hluff. Instrumentation on this
tower consists of the fellowing: (1) temporature sensors at the 25-,
150~, and 250-foot levels; €2) measuremmnt of wind speed and dircection
it the 25 and 250-foot levels; (1) bivines measurin, horizental acd
vertical wind fluctuatiors at the 25« and 2%0-foor levels: and (4) meas-
urement of dewpoint temperature at the 25-foot level. The primary data
recording system utilizes magnetic tape, with strip charts as the secon-

dary svstoem.




The applicant has presented in Section 2.3.3 of the FSAR a proposed

orogram for control room monitoring of meteorclogical parameters. This
v gram is currently being reviewed, but the applicant must provide more
detailed information before the evaluation can be completed. Resolution

of this item will be reported on in a supplement to this Safety Evaluation

Report.,

The applicant has submitted joint frequency distributions of wind
speed and direction by atmospheric stability (as defined by vertical
temperature gradlent between the 25- and 250-foot levels) ior the 25-
and 250-foot levels. DLata for both of these levels have been supplied
for the period July 1967 to October 1969. Additional joint frequency
distritutions of wind speed and direction by atmospheric stat ility (as
defined by vertical angle fluctuations) for the 25-fcot level for the
perioes Uctover 1969 to March 1971 and April 1972 to September 1972 were
suomitted by the applicant, as well as simiiar joint frequency distribu-
tions for these same periods with atmospheric stability Jefined by
azimuth angle fluctuations. All joint frequency distributions were sub~-
pitted in accordance with the requirements of Regulatory Guide 1.23,
"Onsite Metvorological Programs,” and are acceptable.

We have examined all available onsite meteorological data, and have
concluded that the meteorological assumptions selected by the applicant
Lo estimite expected accident Jispersion conditiens from buildings and
vents are  dequately conservative; these assumplions wert taken ftror
Regulatory Guide 1.4, "Assumptions Used for Evaluating the Potential

Radiological Consequences ot 23 Loss of Coclant Ac ‘dent for Pressurized
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Water Reactors." Annual average dispersion conditions for releases

from buildings and vents have been evaluated using wind speed and direction
measurements from the 25-foot level, and with stability defined by

vertical temperature gralient between the 25- and 250-fcot levels for

the period July 1967 to October 1969.

Short-Term (Accident) Diffusion Estimates

In the evaluation of short-term (0-2 hours at the exclusion distance
and 0-8 hours at the boundary of the LPZ) accidental releases from
buildings and vents, & ground-lcvel release with a bullding wake factor,
cA, of B00 square meters (-2) vas assumed. The relative concentrstion
(X/Q) for 0-2 hours, which is exceeded 52 of the time, was calculated
to be 5.3 x 10-‘ seconds per cubic meter (ne(/la) at the exclusion
distance of 800 wmeters (m). This calculation was performed using the
model and assumptions described in Regulatory Guide 1.4. This relative
concentration is equivalent to dispersion conditions produced by Pasquill
Type F atability with a wind speed of 1.0 meter per second (m/sec). The
relative concentration, which is exceeded 5% of the time, at the outer
boundary of the LPZ (9654( m from the reactors) was calculated to be

’ sec/n3 for the 0-8 hour time period. The corresponding

b x 107
estimated relative concentration at the LPZ for the 8-24 hour time
period is 4.8 x 10-6 sec/ls. For the 1-4 day and 4-3( day time periods,

these concentrations are 1.5 x 10-6 und 3.4 x 10.7 sec/l3. respecrively.
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2.3.5 Long-Term (Routine) Diffusion Zstimates

The highest overland offsite znoual averiyge relative concentration
for releases from buildings and vents was calculated to be 7.2 » 10-6
secln3 at a location on the minimum site boundary 800 m north of the
containment structures.

2.3.6 Conclusions

We have concluded tha: the applicant's meteorological assumptions
taken frow Regulatoiy Guide 1.4 are adequ.tely conservative, and that
they provide au acceptable design basis for the calcuvlation of relative
concentrations for accidental releases to the atmosphere from buildings
and vents.

We will require further discussion with the applicant regarding his
proposed program for control room ronitoring of meteorclogical parameters.
Issues yet to be resolved include the method to be used for rapid assess-
ment of atmospheric stability, and the control rvom display cf pertinent
parameters. The applicant must submit to the staff for evaluation any
proposed modification of the present Meteorological Program. No changes
to this program wmay be implemented without prior staff approval.

The applicant must submit at least one additional year of omsite data.
These data should preferably be taken from the most recent 2-3 year compila-
tion of onsite meteorological data, and should be sudbmitted in the form
of joint frequency distributions of wind speced and direction by atmospheric

stability (as def!ned by vertical temperature gradient) in accordance with
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2,

5

the recomnendations of Regulatory Guide 1.23. These data should be
submitted in a timely manner in order to permit verification of the
relative concentration values.
Hydrology

Because of delays by the applicant in the submittal of required
information, the staff's review of eite hydrology has not ye: been
completed. Our evaluatioa of this area will be contained in a
supplement to this Safety Evaluation Report.

Geology, Seismology, and Foundation Engineering

Because of delays by the applicant in the subrittal of required
information, the staff's review of geology, seismology, and foundation
engineering has not yet been completed. Our valuation of these areas

will be contained in a supplement to this Safety Evaluation Report



B
Cnmng, ||
ll'.

o~
e MORR . BAY
STALL MRy

L .

-
" e ~=
- i - :." {‘ b
g :?K
L . . /
-~ o S o &
g :l : i}‘\V\ r.‘*'~. ,
AR
PLANT SITE ¥ - e ¥
o wWShh,,

Diable Canyon Plant
General Site location

Figure 2.1

e e B



s v 8 8"

sesniInilg [REINIAY PR Aiwpuncy 315 30 welaeae]  1Ug easliy

e R I

- § 2 H



s

EEEEL

i

DIABLO CANYON
1970 CUMULATIVE POPULATION e

CUMULATIVE POPULATION OF MEDIU DENSITY
o 880 PEOBLELN® oo o o

10¢

CUMULATIVE POPULATION
i EER

10

BREE

i

W N ONume Y

1w0?

10 20 30 40 5 (“ULES)

DISTANCE FRC*APLANT, LULES

-

Figurs 2.3 CUMULATIVE POPULATICN BISTRICUTION




Bureau of Economic Analvsis
Water F.uhl.' 1Irce's

Subarc: 1807

Figure 2.4




3.0

3.

1

e

L]
.

DESIGN CRITERIA - STRUCTURES, CMPONENT:, LQUIPMENT, AND SYSTRE
Conformance with AEC General Design Criteria

The Diabio Canyon Units 1 and 2 were designed and are being con-
structed on the basis of the prososed General Design Criteria (GDC),
which were published on July i1, 1%67. Since February 20, 1971, when
the AEC published the GuC for MNu:lear Power Plants, the applicant has
attempted to comply with the intert of the newer ~ariteria to the extent
that is practical, recognizing previous design .ommitments. Any exceptions
to the 1971 GDC which have beec taken becaus. of earlier design or con=
struction cocmmitments are identified ir the FHAR in the discussion of the
corresponding criterion (see Appendix 3.1A of the FSAP). As a result,
our review assessed the plant agains® the Zeneral Design Criteria now in
effect, and we have concluded toat the plant design conforms to the
intent of these newer criteria.

Classification of Structures, Compornents, _and Systems

Scismic Classification

Structures, systems and coaponents important to safely that arc
required to be designed to withstand the effects of a safe shutdown
earthquake (SSE) and remain furctional have been properly classificd as
Seismic Category 1 (Applicant's Design Class 1) items. These plant

features are those necessary tc assure (1) the integrity of the reactor

coolant pressure boundary (RCF2), (2) the capability to shutdown the

reactor and maintain it in a safe shutdown condition, or (3) the




capability to prevent or mitigate the consequences of accidents which
could result in potential ofisite exposures comparable to the guide-
line exposures of 10 CFR Part 100.

All other structures, systems and components that may be required
for operation of the facilities are designed to other than Seismic Category
1 (Applicant's Design Classes II and I1I) requirements. Included in this
classification are those portions of Category I systems which are not
required to perform a safety function. Structures, systems and components
impcrtant to safety that are designed to withstand the effects of an SSE
and remain functional have been identified in an accepteble manner in
Tat ‘e 3.2-4 of the FSAR anc on systewm piping and instrumentation diagrams,
Figures 3.2-01 through 3.2-27 of the FSAR.

The basis for acceptance in our review has been conformance of the
applicant'e designs, design criteria, and cesign bases for structures,
systems and components important to safety with: (1) the Commission's
regulations as set forth in AEC General Design Criterion No. 2; (2) the
positions set forth in Regulatory Guide 1.29, "Seismic Design Classification";
and (3) industry standards.

We have concluded that structures, systems and components important
to safety that are de.igned to withstand the effects of a safe shutdown
earthquake and remain functional have been properly classified as Seismic
Category 1 items in conformance with the Commission's regulations, the

aprlicable Regulatory Cuide and industry standards. Design of these
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{tems in accordance with Selsmic Category 1 requirements provides
reasonable assurance that the plant will perform in a manner providing

adequate safegusrds for the health and safety of the public.

System Quali tL_C_r_g_ug_‘C_l“a_pnif ications

Fluid system pressure-retaining components important to safety will

be desigied, fabricated, erected and tested to quality standards cuomen=

surate with the importance of the safety function tc be performed. The

applicant hae applied a rlassification system (Code Classes 1, 11 and I11)

to those fluid containing components which are part of the reactor

coolant pressure boundary and other fluid systems important to ~afety
vhere reliance is placed oo these systems, in order tc: (1) prevent or
mitigate the consequences of accidents and malfunctions originating
vithin the reactor coolant pressure boundary; (2) permit shutdown of the
teactor and maintain it in the safe shutdown condition; and (3) contain
radioactive material. These fluid systems have been classified in an
acceptable manner in Tables 3.2-2, 3.2-3 and 3.2-4 and on systen piping
and instrumentation diagrams, Figures 3.2-0i through 3.2-27 of the FPSAR.
The basis for acceptance in our review has been conformance of the
applicant's designs, design criteria, and design bases for pressure-

retaining components such as pressure vessels, beat exchangers, storage

tanks, pumps, piping and valves in fluid systems important to safety

with: (1) +he Commission's Regulations as set forth in AEC General Design




Ctiterion So. 1 (2) the requirencnts of the Codes specified in Cection
SO.55a o1 L0 (FK Part 505 (3) the positions set forth in Regulator
Cuide 1,26, "Quility CGroup Classiti ations and Standards": and (<)
industry stundard..,

s have concluded that flulc svsten pressure-retaining component s
fwportant to satety that are designed, fabricated, erected and tested to
quality standards [n conformance soth the Commission's Kegulations, the
applicable Regulatory Guide, and industry standards are a ceptable.
Contormanie with these requitements provides reasonable assurance that
the slaut wil! perform tn u manner providing adequate safeguards for
the health and satety of the pubiic,
wind and Tornado Design Criteria

ALl Scismic Category | (also referred to as Category 1) structures
expused to wind forces have been designed to withstand the effects of the
design wind.  The design wind specified has a velocity of 8U mph based o~
recorrecce dnterval of 100 years.  The procedures used to trans:orm t e
wind velocity fnto pressure loadings on structures and the associated
vertical distribution of wind pressures and gust factors are in accordance

with the Laternational Conference of Building Officials "Uniform Bullding

-

{ = 1967 Iditton.’

althouph a tornade design criterfon was not required as a condition
tor tae pranting of construction permits for these units, a review of the
tornado resisting capabilities ¢ Category 1 and certain non-Category I

Structures has been undertaken by the applicant at the request of the



staff. The objective of the review was to establish capabilities of

the Category 1 structures, as designed and constructed, to withstand
tornadic wind pressure and the associated atmospheric pressure drop and
tornado borne missile effects. Thoe results of this review indicate that
the maximum postulated tornadic wind velocity (300 mpn) will not cause
a loss of coolant accident or structural damage which would impair con-
tainment integrity. All other Categorv I structures or structures
housing Category 1 comporents are capable of withstanding the wind
effects of at least a 225 mph tornado without failure of major structural
elements. Their resistance to the hypothetical missiles corresponds to
a 150 mph wind velocity.

The procedures used to transform the tornado wind velocity into
pressure loadings are similar to those¢ used for the design wind loadings
as discussed above. The pressure drop associated with the tornado is
treated as a static uniform i1oad applied on vertical and horizontal
projected areas of the structures. Tornzdo missile effects have been
determined using procedures which are discussed in Section 3.5 of this
report. The total effect of the tornado on Category I structures was
determined by the appropriate combination of the individual effects of
the tornado wind pressure, pressure drop and associated missiles.
Structures are arranged on the plant site and protected in such manner
that the collapse of structures which du not have vornado vesisting

capability will not affect those which must withstand the tornado effects.
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The criteria used in the design of Category 1 structures to account

for the loadings due to specific winds postulated to occur at the site,
and the methods used in determining those loads provide a conservative
bas.s for the plant design. Tue use of these loading criteria provides
reasonable assurance that, ir the event of wind (or a tornado), the
structural integrity and safety function of Seismic Category 1 structures
will not be impaired by the specified environmental forces.

We have concluded that conformance with these criteria is an accept~
able basis for setisfying the requirements of AEC General Design
Criterion No. 2.

water Level (Flood) De ign Criteria

The design flood level resulting from the most unfavorable condition
or combination of conditions that produce the maximus water level of the
site is discussed in Sect_on 2.4 of Lhe FSAR (Hyd-vlogy). This dis-
cusgion indicates thet it is not possible to develop sufficient ponding
to flood safety related buildings. Thus, the depth of water at the
plant location for the Probable Maximum Flood is szero.

The auxiliary saltwater system is the only pafety related system
that has components that would be affecsed by the design combination
of tsunami-storm wave activity. The intake structure is designed so that
the auxiliary saltwater pumps are housed :w seporate vater-tight compart~
ments, which assures that the pumps will ejperate during the storm. The
auxiliary saltwaier system intake structure is also provided with a

ventilation system that is above the postulated flood level.
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On the basis of our review, we have concluded that the design of the
intake structure to withstand the effects of tsunami-siorm vave activity
provides reasonable assurance that the safety related equipment 1is
adequately prc ected and may be expected to porform its required safety
fun tions. Furthermore, we conclude that the design satisfies the
requirements of AEC General Design Criteria Nos. 2 and 4 ae related to
the environmental design bases for safety related structures.

Missile Protection Criteria

The design of essential structures and vital equipment has taken into
account the effects of a spectrum of tornado-borne pissiles and internally
generated missiles associated with component overspeed fallures and
missiles that could originate from high-pressure system ruptures. The
des i gn assures that there will be no loss of function of & Seismic Category
I structure or of essential system or component functions &s a result
of missiles. The missiles applicable to each of these structures
and pieces of equipment have been adequately jdentified, and their
characteristics defined.

Initially, the tornado resisting capability of all Seismic Category
I structurcs was calculsted for & limited spectrum of tornado-borne
wissiles (see Page 3.3-5 of the FS...). In response to our request, the
applicant increased this missile spectrum to include the following items
that could be present at the site or dislodged from structures by

tornadic winds to become missiles: (1) a utility pole 13.5 inches in
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diameter and 35 feet long, wiLh & density of 43 pounds per cubic foot
(lb/ft’); (2) a one-inch diameter solid steel rod, 3 feet long with a
density of 490 lb/ft3; and (3) pleces of 6 and 12 inch schedule 40 pipe,
each 15 feet long with a density of 490 lb/fts. Tn general, essential
components conteined in Seismic Category I structures are inherently
protectea by virtue of the fact that the seismic and other design
requirements result in structures that are tornado resistant.

The analysis of structures, shields and barriers to determine the
effects of missile impact was accomplished in two steps. In the first
Step, the potential damage that could be done by the missile in the
fmmediate vicinity of impact was investigated. This was accomplished
by estimating ‘he depth of penetration of the missile into the impacted
structure. In the second step of the analysis, the overall structural
response of the target when impacted by a missile was determined using
established methods of impactive analysis.

The design procedures used to determine the effects and Joading on
Seismic Category 1 structures by design basis missiles selected for the
plant provide a conservative basis for engineering design to assure
adequate protectior from the effects of missilo impacts. The use of
this inforwation provides reaso able assurance that, in the event of
design basis missiles striking Seismic Category 1 structures, the struc-
tural integrity of structures will not be impaired or degraded to an
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