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This is the fourth quarterly report for the Diablo Canyon Long Term
Seismic Program (LTSP). This report describes activities performed
during the period from Hay 1 through July 31, 1986.

During this reporting period, Phase III efforts continued in all program
elements of the LTSP: geology/seismology/geophysics, ground motions,
seismic hazards analysis, soil/structure interaction (SSI), fragi li ties,
and probabi listic risk assessment. Also during this period, the
following important meetings and workshops were held:

Hay 1, 1986

Hay 28-29, 1986

July 28-29, 1986

PGandE LTSP Consulting Board meeting

NRC/PGandE Horkshop with U.S.
Geological Survey (USGS), California
Department of Hines and Geology (CDMG),
and University of Nevada on
geology/seismology/geophysics

PGandE internal workshop on geophysics

During the next reporting period, the following meetings and workshops
are scheduled:

August 15-16, 1986

August 18-20, 1986

October 21-22, 1986

October 23-24, 1986

NRC/PGandE geologic field trip with
USGS, CDHG, University of Nevada and
others

NRC/PGandE workshop on probabi 1 i sti c
risk assessment

NRC/PGandE workshop with USGS, CDMG,
University of Nevada, and others on
geology/seismology/geophysics

NRC/PGandE workshop on earthquake
ground motions and soil/structure
interaction
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2. EOLO Y/SEI MOLOGY/ EOPHY I

2.1 GEOLOGY AND GEOPHYSICS

2.1.1 A uisi i n f A rial Pho ra h

A program of aequi si tion of new aerial photographic coverage of
geological features considered significant to the LTSP was implemented
and completed. Two scales of imagery were acquired. In the onshore San
Simeon area (San Simeon fault) and the San Luis-Pismo fold trend area
(San Luis-Pismo syncline, Los Osos, Edna, and San Miguelito faults),
1:24,000 scale color stereoscopic coverage was obtained. Stereoscopic
coverage at 1:36,000 scale was obtained along major and structural trends
in the southern Coast Ranges and Santa Maria-Santa Ynez Valley regions.
The aerial photo coverage was timed to capture moisture contrast at the
optimum time in the spri ng grass cycle, in order to aid in identification
of fault-related groundwater barriers.

212 Ln A f 1 i Fi 1 Wrk

Areas were identified where geologic field work is planned or anticipated
for the LTSP, and a program of ownership checking was initiated by the
PGandE Geosci ences and Land Departments. Access to the areas for field
studies along the onshore exposure of the San Simeon fault was
established.

2.1.3 r r 1 i Fi 1 Wr

Arrangements were made by the Geosciences Department for the PGandE
General Construction Department to provide necessary contractor support
for LTSP field studies. Support activities presently recognized include
backhoe trenching, trench wall support and trench fencing and cover, and
auger soil drilling.
2.1.4 Pr r i n h r mm ri M

r fr 1 i Fi 1 i
f 1

Areas were identified and specifications developed for preparation by
photogrammetri c means of detailed large-scale topographic maps of several
tracts within the San Simeon region field study area. The maps are being
used as the bases for geologic and geomorphic mapping and for plotting of
exploration features in the vicinity of the San Simeon fault.

2.1.5 Fi 1 1 i di in h n im n R i n f
th T kl-H ri F 1 Ar

Field geologic studies in the San Simeon region of the Hosgri fault
Task 1 study area were implemented during the reporting period. The
studies included (1) detailed mapping of the onshore exposure of the San
Simeon fault zone, and (2) mapping of geomorphic features relevant to
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understanding and quantifying the late Quaternary slip history of the
fault. The surface mapping work is to be supplemented with trenching,
drilling, and shallow refraction geophysics work.

216 In rr in f h i 1D

Interpretation of two marine geophysical data sets continued during the
reporting period.

PI- I — econd d e i mi t . Preliminary interpretation of
this data set through development of a trend map between Point Arguello
and Estero Bay was completed during the reporting period. Nork was
started on correlation of seismic records with well data as a basis for
developing a structural contour map on a prominent mid-Pliocene
reflecting horizon. Offshore structural interpretations at the south end
of the Hosgri fault trend between Point Arguello and Point Conception
were reviewed.

F irfi 1 -MM hi h r lu i n Acquisition of this data set was
completed with delivery from the MMS of records from the 3.5 kHz system.
Preparation of contour and isopach maps of a mid-Pleistocene or early
Pleistocene reflecting horizon in the vicinity of the Hosgri fault zone
was started.

2.1.7 r in f ff h r — n D i mi 0

A program evaluating potential seismic data reprocessing contractors was
completed, and the results were presented during the Duly PGandE
geophysics workshop. Based on the results of a comparative test
reprocessi ng program submitted to several interested contractors, a
primary and a secondary (backup and QA) contractor were selected.
Reprocessing of an initial 90 miles of lines, along segments where the
Hosgri fault is shown, will be completed in the next reporting period.

218 i D a rvi In. nhr D mi Dat
i i i Pr rm

The SeisData Services Inc. (SSI) program of field acquisition of deep
seismic reflection lines in the Santa Maria Valley region was completed.
Preliminary processed records of some of the SSI lines became available
during the reporting period. Initial results show that the records can
be recorrelated to 8 seconds time depth, and that events in the
reflection data are observable nearly to the maximum time depth in the
records. Processing of the SSI data will continue during the next
reporting period.

2.2 CENTRAL COAST SEISMIC NETHORK

The initial operation of the Central Coast Seismic Network has been
implemented by using refurbished instruments from the Humboldt Bay
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network. The first station in the Central Coast Network was installed in
July at the Davis Peak microwave relay tower near Diablo Canyon. Data
from this station are being continuously transmitted to the General
Office in San Francisco on the PGandE microwave system. Four additional
stations are being installed at coastal sites from Point Sal to Estero
Point, including two three-component sites. The data from these stations
will also be transmitted on the PGandE microwave system to the General
Office for recording and analysis.

Site selection has been completed for the entire 18-station network.
Hritten easements have been received for six of the sites, with the
remainder expected by September. Negotiation continued with the selected
lead vendor for the full 18-station instrumentation system, and a
contract is expected to be signed during the next reporting period.

During this reporting period, progress in the ground motions area
consisted of (1) completion of the development of a suite of realistic
time-histories for fragility and SSI analyses, and (2) execution of the
Stage I ground motions work plan using both empirical approaches and
numeri cal modeling methods.

A suite of 13 sets of acceleration time-histories has been developed and
provided for use in the fragility analysis. Each of these time-histories
consists of three orthogonal components with realistic relative phasing
and amplitude preserved. Three sets of time-histories are actual
records, at distances less than 10 km, of earthquakes of Hs between 6.6
and 7.5. Eight sets are obtained from actual records of Hs>6.1
earthquakes by adjusting the amplitude spectra to account for effects of
site conditions, distance, and magnitude. The remaining two sets are
time-histories simulated by the empirical Green's function summation
method. This suite of 13 sets of time-histories covers a wide range of
ground motions for a rock-like site at a distance of about 5 km from
shallow earthquakes of Hs>6.5.

The Stage I ground motions work plan, including both empirical approaches
and numerical modeling methods, was initiated during thi s reporting
period. Empirical investigations focused on reviewing the applicability
of exi sti ng ground motion relationships for peak ground acceleration,
peak ground velocity, and response spectral ordinates for the DCPP site
in terms of original data bases and analytical procedures. Hajor
emphasis was also placed on establishing an updated strong-motion data
base for making site-specifi c ground motion assessments. The results of
the current empirical investigations will form the basis for ground
motion inputs needed for SSI and seismic hazard analyses.
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Numerical modeling efforts focused on assembling and modifying available
computer programs for ground motion modeling. Calibration of numerical
modeling results against actual records of several well-studied
California earthquakes was undertaken to understand the effects, of fault
rupture asperi ties on high-frequency ground motions.

EI HI HAZARD ANALY E

The format for Phase IIIA seismic hazard curves was finalized during the
reporting period. These will be formulated in terms of response spectral
values at one or more specified periods, rather than peak acceleration.

5. IL/ TR T RE INTERA TI N

5.1 PROGRAH VERIFICATION

5.2

SASSI and CLASSI computer programs were verified by analysis of all the
test problems. Development of verification manuals and user's manuals is
in progress. Verification of the CLASSI program included testing of the
revised version containing forcing function analysis capability and
calculation of relative displacements. Implementation and verification
of multiple time-history input capability is in progress .

DEVELOPHENT OF BUILDING HODELS

5.3

The development of 3-D containment models, including the internal
structures, is completed. The CLASSI surface foundation model and the
SASSI foundation model, including embedment effects, are completed.
Reconciliation of the dynamic SSI model with data from available small
earthquake records is in progress.

The auxiliary building 3-D lumped mass model has been developed. The
CLASSI surface foundation model is completed; the SASSI foundation model
with embedment is in progress. The SSI model is being tested with
available earthquake data.

PARAHETRIC STUDIES

A series of preliminary SSI analyses has been performed using simplified
2-D containment and auxiliary building models. These studies were done
to investigate the SSI effect due to such parameters as (1) inertial
interaction, (2) kinematic interaction of inclined wave fields,
(3) foundation embedment, and (4) structure-to-structure interaction.
Preliminary results have been obtained from both CLASSI and SASSI
analyses. These results provide some quantitative indications of the
contribution to the SSI effect of the parameters investigated.
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The dominant contributors that were identified by Phase II PRA studies
are being critically examined during this reporting period. The various
failure modes of the turbine building are being investigated to evaluate
their respective impact on the overall building fragility, as well as to
assess the ductility factor of safety.

7. PR BABILI TI RI K A E M NT

The preliminary initiating events package in Phase III of the Diablo
Canyon Probabilistic Risk Assessment (DCPRA) was completed. The package
will be reviewed by the Diablo Canyon Operations and Training Groups.
Detailed systems analysis work continued with emphasis on verifying and
documenting assumptions used in Phase II. Plant maintenance and failure
records were reviewed for input to the data analysis task.
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