
REGULATORY INFQRN*TION DISTRIBUTION SYSTEM (RIDB)

ACCESSION NBR: 8512110004 DOC. DATE: 85/12/03 NOTARIZED: NO
FACIL: 50-275 Diablo Canyon Nuclear Power Planti Unit ii Pacific Ga

50-323 Diablo Canuon Nuclear Power Plant> Unit 2i Pacific Qa
AUTH. MANE AUTHOR AFFILIATION

BHIFFER J. D. Pacific Qas Z< Electric Co.
REC IP. NANE RECIPIENT AFFILIATION

DENTON> H. R. Office of. Nuclear Reactor Regulati oni Director (p ost 851125

SUBJECT: Forwards "Diablo Cangon Power Plant Long-Term, Seismic
Programi " Quarterly Progress Rept i.

~sP'>

DISTRIBUTION CODE: A001D COPIEB RECEIVED: LTR i ENCL ~ E:
TITLE: OR Submittal: General Distribution
NOTES:

OL: 09/22/81
05000275

RECIPIENT
ID CODE/NAME

PWR-A PD3 PD 01

INTERNAL: ACRB
09'LD/HDB2

NRR PWR-A EB
NRR/DHFT/TBCB

RR'PPBR. RRAB
04

CQPIEB
LTTR ENCL

5 5

6 6
1 0
1 1

1 1

1 1

1 1

REC IP IENT
ID CODE/MANE

ADM/LFNB
NRR BWR EB
NRR PWR-B EB
NRR/DSRQ DIR
NRR/OR*S
RQN5

COPIES
LTTR ENCL

1 0
1 1
1

1 1

0
1 1

EXTERNAL: 24X
LPDR
NSIC

03
05

2 2
1 1

EQhQ BRUSQUE> B
NRC PDR 02

1
1

TOTAL NUMBER OF COPIES REQUIRED: LTTR 28 ENCL 25



II h VV

»>

I x
h tt ~

ta r hk

I'»

tt,a a,f»

I' «»~AD

I

I t,,lta

»r

E«VI" »L

x

I
J

I
d» a

ht

(i'I

h ~

V

a

II
I~

ai



PA.C IP IC GA.S A.ND ELECTRIC COMM.NT
EF W~IE ~ 77 BEALE STREET ~ SAN FRANCISCO, CALIFORNIA94106 ~ (415) 781.4211 ~ TWX 910.372 6587

vaMes D. sHit i eR
VICt PtttINNT

NVCLtARPOWtR GtNtRATION

December 3; 1985

PGandE Letter No.: DCL-85-358

Mr. Harold R: Denton,'irector
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington,':C; 20555

Re: Docket No. 50-275; OL-DPR-80
Docket No. 50-323; OL-DPR-82
Diablo Canyon Units 1 and 2

Long Term Seismic Program - quarterly Progress Report No. 1

Dear h1r'. Denton:

On January 30", 1985; PGandE submitted to the NRC Staff the Long Term Seismic
Program (LTSP) Plan that describes how PGandE will comply with the
requirements of Diablo Canyon Facility Operating License DPR-80, Condition
2.C.(7); On June 11, 1985, in response to NRC Staff and ACRS comments on the
Program Plan, PGandE provided supplemental clarifying information for items
described in the Program Plan. On July 31; 1985,'he NRC Staff formally
approved the amended Program

Plan.'icense

Condition 2.C.'(7) requires that PGandE keep the NRC Staff informed on

the progress of the LTSP by submitting quarterly progress reports.
Accordingly, enclosed is the LTSP quarterly Progress Report No. 1 for work
performed through October 1985.'opies of the progress report are also being
forwarded to NRC Staff consultants and to the ACRS Staff; In addition to
written reports, PGandE plans frequent contact with the NRC Staff; including
technical workshops to respond to questions, to further inform the Staff of
progress on the LTSP,'nd to describe technical results.'his is in
accordance with terms of the NRC Staff approval of the LTSP;

Kindly acknowledge receipt of this material on the enclosed copy of this
letter and return it in the enclosed addressed envelope.

P ~ ~ ~>1203 Sincerely',

PDa
J. D iffer

Enclosure

cc: K; Aki
S. T. Algermissen
R. J; Archuleta
D.'ernreuter (2)
R; D; Brown
C. J. Costantino
J. Davis
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1. INTRODUCTION

This is the first quarterly progress report prepared by Pacific Gas and
Electric Company (PGandE) following NRC approval of the Long Term Seismic
Program (LTSP) on July 31, 1985. During this three-month reporting period,
from August 1 through October 31, 1985, activities have been conducted in all
functional elements of the program.'his report also includes a discussion of
the program activities that were initiated by PGandE following submittal of
the Program Plan to the NRC Staff on January 30, 1985.. In addition to written
progress reports, PGandE plans frequent contact with the NRC Staff, including
technical workshops, to more fully inform the Staff of progress on the LTSP

and to describe technical results.

On February 1; 1985, Mr. Lloyd S. Cluff joined PGandE as Manager, Geosciences
Department. Mr. Cluff also assumed the position of Program Manager for the
Diablo Canyon LTSP. Dr. William H. White,'ho had been Acting Program
Manager, retains his involvement with the LTSP as Manager for Structural
Engineering. A revised organization chart showing these changes is attached
as Figure 1-1.

Much of the progress in the geology/seismology/geophysics and ground motion
areas during the first reporting period consisted of scoping activities.
These efforts included responding to NRC and ACRS comments on the Program
Plan. In particular, the scoping studies for the geology/seismology/
geophysics area were designed to focus on the identified key technical issues
of importance to the site, to evaluate the relative importance of these
issues, and to develop a work plan that directly addresses these issues and
their priorities. These scoping activities will be further described in a

separate report on the scoping phase of the LTSP. This report is scheduled
for submittal in January 1986, following completion of the Phase II
probabilistic risk assessment (PRA).

In the following summary, two changes in nomenclature are introduced to
clarify program element descriptions. In the LTSP Program Plan, Sections 3

and 4 are titled "Geology" and "Maximum Magnitude," in conformance with the
terminology of the license condition. In this progress report, and henceforth
in the LTSP, these technical areas are combined in a single category called
"geology/seismology/geophysics." In addition,'ections 5 and 6, titled
"Ground Motion (Empirical)" and "Ground Motion (Numerical)," are integrated
into one technical area called "ground motions."

Progress in each of the six major program elements is summarized in Sections 2

through 7 of this report.
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2. GEOLOGY/SEISMOLOGY/GEOPHYSICS

The progress made in geology/seismology/geophysics has occurred in the scoping
activities, in acquisition and interpretation of geophysical data, and in
installation of a microearthquake recording network. Each of these is
discussed below.

2.1 SCOPING STUDY

Following submittal of the LTSP Program Plan and receipt of NRC and ACRS

comments thereto, considerable effort has been made to further focus and
specify the scope of the geology/seismology/geophysics activities. Key
technical considerations have been identified and evaluated relative to the
license condition. This was followed by the detailed specification of tasks
of an integrated work plan that addresses the significant considerations and
describes each task and associated subtask.

2.2 GEOLOGY AND GEOPHYSICS

Several tasks involving site and regional data collection, processing, and
interpretation have been performed concurrently with the scopi ng study. To
date (through October 31, 1985) this work has been concentrated in four areas:

o Review and evaluation of geologic and geophysical data

o Acquisition of geophysical data

o Preparation of base maps

o Interpretation of geophysical data

The work done for each of these tasks is outlined below.

2.2.1 Review and Evaluation of Geologic and Geo hysical Data

Geophysical data from several sources have been examined and evaluated. These
are indicated as follows:

o USGS - Records from the USGS 1979 Lee and 1979 Sea Sounder offshore
surveys

o MMS - Records from the Minerals Management Service (MMS) Fairfield
InInustries survey of the OCS Lease Sale 53 region and a sampling of
Geohazards Reports for various tracts within the region

o Private contractor/vendor - Offshore proprietary CDP seismic
re ection recor s avai a le for direct purchase from Western
Geophysical Corporation and Digicon Corporation
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Additional offshore proprietary CDP seismic reflection records shot by
Geophysical Services, Inc. (GSI) and Nekton, Inc., were reviewed, as were
other proprietary records held by Ogle Petroleum, Inc. Onshore proprietary
CDP seismic reflection data available from Western Geophysical were reviewed.
Proprietary shallow marine geophysical data and derivative interpretations
available for purchase from two contractor/consultant firms were also reviewed.

Proprietary aeromagnetic and gravity data for the onshore-offshore part of the
Santa Maria Basin were also reviewed. The data are available from Carson
Geophysical Company and represent state-of-the-art magnetic and gravity data
acquisition techniques which were obtained by helicopter traverses that
extended from onshore to offshore without interruption.

2.2.2 Ac uisition of Geo hysical Data

Because of the recognized importance of developing updated interpretations of
the structure for the Hosgri fault and other geologic features in the region
of Diablo Canyon, an initial program of data acquisition and interpretation
has been undertaken for the LTSP. For this program, an extensive set of deep
seismic records covering much of the offshore part of the Santa Maria Basin
Inner Zone has been purchased. This set totals 800 miles of migrated 5 second
multichannel lines. In addition, PGandE has contracted to purchase
approximately 125 miles of new deep seismic data in the onshore Santa Maria
Basin. This data is being shot by Seisdata Services, Inc.

2.2.3 Pre aration of Base Ma s

Work has been done to develop a computer-based track chart and base map set
for the Santa Maria Basin and San Gregorio-Hosgri Fault trend regions. This
work involves digitizing appropriate data - mainly geophysical survey track
location points - for plotting by computer. A series of overall base map
plots, at a scale of 1:96,000, are then prepared covering the indicated area,
along with a series of working base maps, at a scale of 1:24,000, for the
Santa Maria Basin region inner zone.

2.2.4 Inter retation of Geo hysical Data

Efforts which were conducted during the reporting period involved
interpretation of data that concentrated on work with marine geophysical
data. The work has been done in three areas: local area, Santa Maria Basin
region, and San Gregorio-Hosgri fault trend studies (see Figure 2-1).

2.2.4.1 Local Area. In order to evaluate both the bedrock structure and also
any eve ence or surface deformation in the area between the Hosgri fault and
shoreline, shallow and intermediate-depth geophysical data in the offshore
part of the Diablo Canyon local area are being collected and evaluated. The
geophysical data available for this study have consisted largely of those from
the pre-1980 data base plus the newly acquired MMS data. The types of data
that constitute the overall data base include fathometer, side scan sonar,
boomer (Acoustipulse, Uni boom systems), single-channel sparker, and
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multichannel CDP seismic reflection. The GSI deep seismic lines that extend
into the local area offshore will also be included in the overall
interpretation.

2.2.4.2 Santa Maria Basin Re ion. A limited program of data review and
eva ua ion was per orme or e data area corresponding generally to the
Hosgri fault trend from Estero Bay northward to the vicinity of San Simeon.
This review included examination of proprietary CDP deep seismic reflection
lines available for purchase from Western Geophysical and Digicon, in order to
provide a better understanding of the relationship of tive Hosgri and San
Simeon faults and a basis for determining whether proprietary deep seismic
data should be acquired to supplement the existing data base of shallow and
intermediate depth seismic data.

J

2.2.4.3 San Gre orio-Hosgri Fault Trend Studies. Review of a report by Weber
an Associates on its investigation o t e an imeon onshore area is
presently underway. The review is directed particularly at the question of
whether additional work will be necessary to verify or modify the estimate of
slip rate along faults exposed in the San Simeon onshore area given in the
report.

Effort is also being devoted to interpretation of newly acquired deep seismic
reflection data for the part of the Hosgri fault that lies within the Santa
Maria Basin inner zone. The data set being used for this work is built around
the proprietary 1980 GSI set of 5-second records recently purchased by PGandE
for the LTSP data base. Proprietary CGI 2-second records that were purchased
by PGandE in 1978 form an important supplement to the GSI set.

2.3 CENTRAL COAST SEISMIC NETWORK

PGandE has decided to enhance the earthquake monitoring capability in the
region of the DCPP by designing and installing a network of additional seismic
monitoring stations. This network is designed to provide data to aid in the
development of a better understanding of the regional tectonics and seismic
potential of coastal central California. These data will be processed to
produce hypocentral locations, focal mechanisms, and magnitudes and seismic
moments.

The Central Coast network will supplement the USGS seismic coverage of the
central coastal region. PGandE will incorporate all available USGS data i n
conducting analyses of selected earthquakes in the region. The planned
distribution of onshore PGandE stations is shown in Figure 2-2, along with
locations of USGS stations in the vicinity. A total of 18 stations are shown,
including 5 three-component stations located along the coast to improve
offshore location capability by allowing for clear identification of S-wave
arrivals. Data from each station will be telemetered to a computerized PGandE
central recording system.

The field stations consist of one-second seismometers with large dynamic range
and calibration coils. Data from the field stations will be telemetered via
low-power radio to access points into PGandE's switched microwave system.
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Additional capability is being evaluated to obtain wide dynamic range
recording of at least the three-component stations. At the central recording
station, the data acquisition computer will archive event data for final
processing, as well as monitor the system operation status. Off-line analysis
will be conducted on the event data combined with additional data obtained
from the USGS or others, and reports would then be prepared routinely.

In addition to the onshore stations, PGandE is evaluating the feasibility of
offshore instrumentation by installing one offshore station. If it is
determined to be feasible, then up to two additional offshore stations will be
considered.

The current status of the network design is as follows:

o The PGandE Land Department has been provided with preliminary
station locations and is contacting land owners to obtain access for
final station siting

o The PGandE Telecommunications Department is assessing schedules for
availability of telephone data-grade voice channels as needed for
the seismic data telemetry

o The network design elements are being finalized and procurement
documents will be prepared to request proposals for the system from
instrumentation vendors. Procurement is expected to be conducted
during the next quarterly period

3.'ROUND MOTION

With regard to ground motion items,'rogress to date has been in three areas:

o Selecting representative ground motion models for use in the
geology/seismology/geophysics scoping study

o Conducting preliminary ground motion analysis for use in the PRA

scoping studies

o Conducting the scoping study for the ground motion part of the LTSP

For the geology/seismology/geophysics scopi ng analysis, several attenuation
relationships and near-source amplification. factors were selected and
weighted. These ground motion relationships are now being used to conduct
preliminary ground motion analysis for the PRA scoping studies:

For the scoping study, PGandE has conducted two in-house workshops to identify
significant ground motion considerations and to develop a set of tasks to
respond to these considerations. The participants fully bracketed the fields
of earthquake engineering and engineering seismology, with considerable
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research and applications experience in both empirical and numerical ground
motion techniques. In the first workshop, the participants were made aware of
the results of the analyses used to identify contributions to uncertainty i n

ground motions. The significant topics identified during
geology/seismology/geophysics scoping were also reviewed as part of the
framework for identifying si gnificant ground motion topics.

During the workshops, advances in ground motions during the past decade were
reviewed. These include substantial additions to the strong-motion data base,
as recently as the Chilean and Mexican earthquakes of 1985. Also,
increasingly accurate physical models have been developed to understand the
observations of the dynamic fault-rupture process and to relate these
observations and derived models to geological and geophysical features of
earthquakes. Improved data bases and analyses have increased knowledge about
the propagation of seismic energy through local site materials.

Using the above methods, five significant considerations are identified
regarding the assessment of ground motions at DCPP for the LTSP:

o Em irical Ground Motion Models - Numerous recent studies of
empirica groun mo ion re a ionshi ps provide a reasonable basis to
begin to estimate ground motions for DCPP. Available relationships
for acceleration, velocity, and displacement and associated spectra
can be reviewed, and the most appropriate relationships can be
selected for use with the initial seismic source characterizations

o Incorporate Recent Data - Existing relationships selected as noted
a ove s ou e este or augmented using appropriate recently
recorded earthquake data. Such data include the Morgan Hill, Chile,
and Mexican earthquake records within the past several years

o Evaluate Dis ersion, Truncation, and Saturation Effects - Dispersion
a out t e mean, trunca ion at ig groun motion eve s, and
saturation effects for large magnitudes are identified as sensitive
considerations. Assessments and refinements of these topics for
DCPP are significant in improving ground motion characterizations

o Wave Pro a ation and Site Effects - The LTSP ground motion analyses
wi nee inpu groun mo ions evaluated for wave type and angle of
incidence. Site-specific features of wave propagation need to be
included in the treatment of worldwide data sets

o Numerical Methods - Computational methods provide the ability to
ex en t e avai a le data bases and relationships to better
constrain them in cases of limited data, such as for close
distances, large magnitudes, and alternative fault types

Preliminary tasks have been developed to address these considerations.
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4. SEISMIC HAZARDS ANALYSIS

The work to date on the seismic hazards analysis has involved conducting
preliminary hazard estimates for use in the Phase II scoping analysis. These
estimates were based on inputs developed in the geology/seismology/
geophysics activities, particularly the logic tree analysis, and on

preliminary ground motion descriptions (Section 3). The logic tree and ground
motion activities to date are preliminary, are based on the available data,
and were carried out solely for the purpose of further defining and focusing
the LTSP scope of work. Following the completion of the Phase II PRA scoping
analysis, the tasks and schedule for the sei smic hazards analysis will be

further defined.

5. SOIL-STRUCTURE INTERACTION

I

A review of the overall soil-structure interaction (SSI) work scope at the
beginning of the program identified four tasks that required early attention
and deserved priority work status. These four priority tasks are:

o Assemblage and review of site rock data

o Literature research on spatial coherency of free-field ground motions

o Implementation and testing of CLASSI and SASSI computer programs

o Review of dynamic models of power block structures

5.1 ASSEMBLAGE AND REVIEW OF SITE ROCK DATA

The available site rock data has been assembled and is currently being
reviewed.

Upon completion of the review of this data, a summary of the site rock profile
and properties (shear wave velocities, Poisson's ratios, and mass densities)
will be prepared. The variations and confidence level of the data will be
assessed. The resulting rock profile and properties will then be used in a

sensitivity study utilizing a simplified SSI model of the containment
structure to evaluate the sensitivity of SSI responses to variations of rock
parameters.

5.2 LITERATURE RESEARCH OF SPATIAL COHERENCY OF FREE-FIELD GROUND MOTIONS

Literature on analyses of seismic instrument array data has been collected for
the El Centro differential array and the SMART-1 array in Taiwan. A review of
the literature is i n progress. The existence of spatially noncoherent
components in the recorded ground motions, especially in the high frequency
range above approximately 10 Hz, is well evidenced in the recorded data for
both arrays.

061 1 S/0038K





Although the collected literature contains ample information regarding the
characterization of spatial coherency for recorded motions, such a
characterization is, at the present time, still limited to a single direction
component of ground motion at two recording stations. Very little information
is currently available on a general characterization of the spatial
coherency/noncoherency of ground motions within a region and among different
directional components.

The current effort of this priority task is to review the technique for
including the incoherent motion into the SSI analysis methodology.

5;3 IMPLEMENTATION AND TESTING OF CLASSI AND SASSI COMPUTER PROGRAMS

A considerable effort has been made in the investigation of the availability
of the computer program SASSI, in the acquisition of the program, and in
establishing the necessary technical support for the program. To date, a
version of the SASSI computer code has been acquired and implemented on the
UIS Cray computer system. The necessary technical support for the SASSI
program has been obtained from Professor J. Lysmer of the University of
California, Berkeley. Professor Lysmer is the leader of the SASSI program
development team.

The availability and capability of various versions of the CLASSI program have
been investigated. It was found that none of the currently available versions
adequately meet the needs of LTSP SSI applications, which involve solving
through-soil -structure-to-structure i nteraction problems of closely-spaced
foundations. Arrangements were thus made with the CLASSI program developers,
Professor J. E. Luco of the University of California, San Diego and
Professor H. L. Mong of the University of Southern California, to modify the
program to suit LTSP SSI applications, and to provide technical support for
the program. To date, a modified version of the program, which is capable of
analyzing SSI problems involving closely spaced multiple foundations, has been
obtained and implemented.

Currently, both the SASSI and the CLASSI computer programs are undergoing
capability testing and benchmarking. Since many of the results used for
testing are published results using the CLASSI program, the comparison of
results can also be considered as cross-benchmarking between the SASSI and
CLASSI programs. For the seven test problems completed to date, the
comparison of results has shown good agreement between the SASSI solutions and
the published CLASSI solutions.

5.4 REVIEW OF DYNAMIC MODELS FOR THE DCPP POWER BLOCK STRUCTURES

A review of the existing dynamic models of the power block structures is
currently underway. It has been determined that the existing horizontal and
vertical lumped-mass-stick models for the containment are adequate for direct
incorporation into the SASSI and CLASSI SSI models. However, these two
separate models will be integrated to form a combined horizontal and vertical
3-D model. The existing auxiliary building lumped-mass-stick model, is,
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however, expected to require modification before it can be incorporated into
the SASSI and CLASSI SSI models. The existing turbine building model is a

fully discretized finite element model. This model is expected to require
simplifications in order to be suitable for use in the CLASSI and SASSI SSI
models.

6. FRAG ILITIES

6. 1 OVERVI
Eh'he

Phase II fragility evaluation is generating seismic fragility data of
selected plant structures, equipment, and components in terms of their median
ground spectral acceleration capacity, A, randomness logarithmic standard
deviation value, „, and the uncertainty logarithmic standard deviation
value, u. These data are required for input to the Phase II PRA studies,
where they will be convolved with the Phase II preliminary seismic hazard
curves. The preliminary fragility data are being developed by utilizing the
deterministic qualification results for Hosgri reevaluation of the plant and a
preliminary ground response

spectrum.',2

LIST OF COMPONENTS FOR PHASE II
Preliminary lists of equipment, components, and structures for which seismic
fragility data are required for Phase II PRA studies have been compiled.
These lists have been compiled on the basis of experience with other similar
Westinghouse plants, study of DCPP design documents, and physical review of
the plant systems. Appropriate alterations to the lists will be based on
results of the Phase II PRA scopi ng studies.

6.3 CRITERIA FOR PHASE II FRAGILITY

Based on available knowledge and engineering judgment, interim criteria for
use in Phase II fragilities have been developed. Although judged to be valid
and adequate for Phase II studies, some of the assumptions in the interim
criteria will be refined and substantiated by additional benchmark studies in
Phase III as more information becomes available.

7. PROBABILISTIC RISK ASSESSMENT FOR PHASE II SCOPING STUDY

A joint Pickard, Lowe and Garrick (PLG) and PGandE team has completed
approximately 60K of the PRA Phase II scoping study. The objective of
Phase II is to gain insight into the dominant contributors to plant damage.
This insight will support the planning of Phase III. A task-by-Cask
description follows.
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7. 1 PLANT FAMILIARIZATION

The objectives of this task were to gather information about the plant, to
prepare system descriptions for all key systems, and to identify components
which require fragility analyses.

The joint PLG and PGandE team reviewed a large 'quantity of DCPP drawings and
documentation. The team also performed several plant walkdowns. Based on the
review and walkdowns, system descriptions were developed. These system
descriptions were then reviewed with DCPP engineering and operating personnel.

In addition to system descriptions, a list of components was developed for
seismic fragility analyses. The list was based on PLG experience with
previous PRAs and plant-specific information identified during the plant
fami 1 iari zati on task.

7. 2 INITIATING EVENT IDENTIFICATION

The objective of this task was to pick a representative set of initiating
events. These initiating events will be used to identify top events for event
trees, devel op event tree structures, and identi fy success cri teri a for
analyses of systems.

A list of initiating events was compiled based on PLG's experience with
previous PRAs and plant-specific information gathered during the plant
familiarization task. This list was reviewed with DCPP engineering and
operating personnel.

7. 3 PRELIMINARY SYSTEMS ANALYSIS

The objective of this task was to sufficiently model the performance of key
plant systems to understand how each system works, what other systems it can
affect, and what its support requirements are. From such models, a rough
estimate of the top event split fractions for each branch on the event trees
can be made. The numbers developed in this task are only intended to be good
enough to identify the important systems and potential contributors to plant
damage which are to be analyzed in further detail during Phase III.
From the systems descriptions developed in Task 7.1, a logic model was
developed for each system. Using the data base developed in Task 7.8, the
systems logic models were quantified to provide top event split fractions for
each branch on the event trees.

7.4 SUPPORT SYSTEM MODEL DEVELOPMENT

The objectives of this task were to identify the dependencies among both
support systems and frontline systems and to develop a model of these
dependencies.
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Based on information from Task 7.1 and input from DCPP engineering and
operating personnel, support-to-support and support-to-mainline dependency
matrices were developed. Support system event trees have been completed and
are based on these dependency matrices. These event trees included
electrical, cooling, and controls support. The dependency matrices have been
reviewed by DCPP engi neeri ng and oper ati ng personnel.

7. 5 FRONTLINE SYSTEMS MODEL DEVELOPMENT

The objective of this task was to model the way in which the frontline systems
perform and interact to assess plant responses to each of the initiating
events.

Detailed event sequence diagrams (ESDs) were developed to delineate success
and failure paths for plant response. These ESDs were reviewed by DCPP

engineering and operating personnel. Frontline event trees were developed
from the ESDs.

7. 6 PRELIMINARY SEISMIC ANALYSIS

The objective of this task is to model and quantify the ways in which seismic
events can affect the plant, from initiating events through system degradation
to plant damage. Work is in progress to develop a seismic plant model.

7.7 PRELIMINARY SURVEY OF EXTERNAL EVENTS AND SPATIAL INTERACTIONS

The objective of this task is to assess which external events, including
spatial dependencies, should be analyzed in Phase III:
Work is in progress to identify these external events, e.g., fire and seismic
hazards. This work is based on plant walkdowns and PLG's experience with
previous PRAs.

7.8 DATA BASE DEVELOPMENT

The objective of this task was to provide a suitable data base for quantifying
the preliminary scoping assessment and to identify the additional data
requirements for Phase III.
A preliminary data base was compiled based on PLG's generic data base for
similar Westinghouse plants and components. This preliminary data base was
reviewed with DCPP engineering and operating personnel.

7.9 PRELIMINARY DETERMINATION OF PLANT DAMAGE STATE

The objective of this task was to perform a preliminary assessment of the DCPP
containment and primary coolant systems to predict plant damage states.

The preliminary plant damage states were identified based on PLG's experience
with previous PRAs and plant walkdowns. The plant damage states were reviewed
by DCPP engineering and operating personnel.
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7.10 PRELIMINARY QUANTIFICATION

The objective of this task is to make a preliminary estimate of the
frequencies of all important scenarios for the PRA. By estimating these
frequencies, an understanding of the importance of scenarios and systems with
respect to plant damage is achieved. Such an understanding will allow
Phase III to better focus on those things that are most important. This work
is in progress. The event trees developed in Tasks 7.4 and 7. 5 are bei ng
quantified to est'imate the frequencies and importance of scenarios.
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Figure 1-1 DIABLO CANYON LONG TERM SEISMIC PROGRAM ORGANIZATION
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