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U. S. NUCLEAR REGULATORY COMMISSION
Region I

Report No. 50-322/83-06

Docket No. 50-322

License No. CPPR-95 Priority -- Category B
,

i
Licensee: Long Island Lighting Company

175 East Old Country Road

Hicksville, NY 11801

Facility Name: Shoreham Nuclear Power Station, Unit 1
4

Inspection At: Shoreham, New York

Inspection Conducted: February 14-18, 1983

EInspectors: u
A'.T.'Varela, Lead Reactor E/ig'ineer da'te /si gned

bApproved By:
J. P. Ourr, Chief, Materials and Processes date' signed

Section, EPB

Inspection Summary:
Inspection on February 14-18, 1983 (Report No. 50-322/83-06)

Areas Inspected: Special, unannounced inspection by a region based inspector
,

of LILCo response to NRC/IE Circular No. 81-08, Foundation Materials and,
verification that foundation materials supporting and proximate to
safety-related c.tructures are placed in accordance with design bases
requirements. Additionally, the inspector's concerns relative to apparent
discrepancies in Shoreham Settlement Monitoring Program, identified in NRC
Inspection Report No. 50-322/82-26, are resolved. The inspection involved 30
inspector-hours onsite.

Results: No violations were identified.
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DETAILS
1

1. Persons Contacted

Long Island Lighting Company

*J. J. McCarthy, Field QA Section Supervisor
J. P. Kelley, Field QA Manager
E. Nicholas, QA Engineer
A. Ralph, Corporate Chief of Surveys
C. Seaman, Senior Assistant Project Engineer

*R. C. Wittschen, Licensing Engineer

Stone and Webster (S&W)

T. Arrington, Superintendent Field QC
B. Davis, Principal Surveyor
J. Mullen, Surveyor
A. Raphael, Resident Engineer

*W. C. Taylor, Assistant Superintendent FQC

NRC

J. C. Higgins, Senior Resident Inspector
*C. D. Petrone, Regional Inspector
*A. A. Varela, Regional Inspector

* attendees at exit interview.

2. Response to IE Circular No. 81-08: Foundation Materials

IE Circular No. 81-08 issued May 29, 1981 on foundation materials
requires no specific response from the licensee where no soil compaction
construction deficiencies were identified and no corrective actions were
required. The recommended action contained in the circular for
construction permits holders, such as Shoreham, where soils work
activities have been completed and where a settlement monitoring program
is in effect, is to verify that measured settlements values are within
the predicted values. S&W's Project Engineer prepared a response dated
September 2, 1981 to the circular. It addresses the settlement
monitoring program at Shoreham as well as the nine causes of insufficient
compaction referred to in the IE Circular.

The inspector discussed the S&W response to IE Circular No. 81-08 at this
inspection with cognizant and responsible licensee and S&W personnel. He
also verified by an in-depth review of the following records that site
foundation soils work activities were performed in accordance with
engineering requirements as identified in drawings and specifications.

- Specification No. SHI-64, Excavation, Haul and Backfill, dated
December 15, 1969 and revisions up to January 14, 1981.
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Field QC Procedure QC-10.1, Earthwork Quality Control, December 8,-

1972 and revisions up to June 14, 1977.

QC Field and Laboratory Test Reports - Granular Structural Earthwork-

for March 1970 through October,1976.

Soils Report on the Quality Control of Select Structural Granular-

Fill Constructed May through July 1970 - Foundation Treatment for
Primary Structures at Shoreham including excavation of existing

;

subsoils to Elev.-12 and backfill with select compacted fill to
grades ranging from Elev.-2.8, zero and 45. This. report was
prepared by a qualified geotechnical engineer responsible for the

foundation treatment. The report dated July 26, 1973 was approved
by S&W's lead soils engineer and, satisfied the Nonconformance
Report No. 4050/ Audit #4 of February 22, 1973.

,

Licensee Field QA Audits of onsite soil testing records for 1970 and' -

1971.

Licensee QA Audits of S&W Boston on Engineering and Design-

Calculations, Engineering Assurance and Procurement QC, October 1970
through September 1971.

Records on submission of periodic settlement monitoring survey data-

to S&W project engineer for evaluation starting in latter part of
1973 through 19E?.

- Formalization of the Site Settlement Measurement Program - Approval
by LILCo January 8,1976 to establish a permanent settlement
measurement program for the main plant structures, incorporating the
engineering surveys previously established to monitor the
performance of the foundations.

The inspector observed from the above that field activities relative to
foundation materials at the Shoreham site have been performed and

j documented in accordance with design requirements, field direction and
control was under qualified geotechnical engineers, LILCo QA personnel
performed audits of field soil testing records and of S&W Boston
engineering calculations of building settlements.'

No violations were identified.
,

j 3. Resolution of Open Items Identified in Previous NRC Report

Relative to Circular 81-08, Foundation Materials

The inspector's review of some tabulated settlement data containing
predicted versus actual settlements for various structures was identified

,

in Report No. 82-26 to be based on raw settlement data available onsite
and further information on the settlement program. The inspector had4

identified five apparent discrepancies in the above. These open items
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were questions raised by the inspector regarding the Shoreham Settlement
Monitoring Program. Answers to the five questions are contained in S&W
letter of January 10, 1983 to LILCo. This was reviewed by the inspector,
discussed with licensee and A-E personnel and verified in conjunction
with S&W's response to IE Circular No. 81-08, Foundation Materials,
addressed in the preceeding paragraph in this report.

Specifically the following answers to NRC Report No. 82-26 (Paragraph
5.3) discrepancies were evaluated, verified and found satisfactory:

-- There is no defined settlement monitoring program or procedure. -
Answered in Paragraph 2.

There is no documented review or approval of periodic settlement--

data by licensee. - Each set of settlement data was forwarded by S&W
site Resident Engineer to S&W, Boston, Lead Structural Engineer to
perform an engineering review for the licensee.

There is no discussion or apparent molitoring of differential--

settlement between structures with connecting pipe. - Design of
connecting piping between structures is contained in Pipe Design
Specification SHI-171 and requirements for condition of building
settlement (s) identifies pipe system, stress analysis and refers to-

documentation file number of geotechnic calculations. Settlement
survey markers were established on base mats (some later; transferred
to walls) of all the main plant structures. S&W letter of January
10, 1983 states that comparison of the measured settlements with the
predicted settlements indicates good agreement, thus substantiating
the differential settlements used in design of piping.

There was no discussion or apparent monitoring of groundwater depth ^--
.

| and its effect on settlement readings. - S&W 1etter states that, as
presented in the FSAR Table 2.5.4-3, the average estimated annual
water elevation fluctuation is insignificant. The extreme of two -

(2) feet is computed to cause insignificant heave or settlement of
the reactor building. The S&W 1etter also presents a rational
analysis for the apparent effect on measured settlements for the
reactor building due to lowering of the ground water level

i approximately 16 feet between April 1970 and June 1976 at the time
construction detwatering was necessary. The heave due to rewatering
was offset by the settlement that occurred as result of the
continuing application of load to the reactor foundation.

:

The 1980 measured settlements when compared with 40 year predicted--

values indicate the 40 year values are essentially used up.
Discussion is lacking for the 1980 predicted value or tolerances on
actual readings. - This is answered by S&W by referring to FSAR
Appendix 2J where primary and secondary settlements of the sands
underlying the reactor building are explained. The addition of the

i estimated secondary settlement, which is assumed to have started in

! early 1975, to the primary settlements for 1980 yields the predicted
I
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total settlement. This is within 1/2 inch of the measured
settlement observed for the end of 1980 at which time the building
was fully loaded. Thus, the 1980 measured settlements were expected
to be nearly equal to the 40 year predicted values. Future
settlements of the reactor building are expected to show little
increase. The accuracy of measured settlements was verified by the
NRC inspector. Based on his interviews with surveyors, review of
survey record books, observation of two onsite bench marks and
approximately half of the 75 permanent monitoring markers installed
on the main plant structures he concludes the optical surveys are
accurate to nearest eighth of an inch. This tolerance is observed
as slight scatter in the plot of accumulated building settlement,
history curves.

This circular is closed.\ -

4. Site Settlement Monitoring Program Established for the Life of the Plant

S&W recommended to LILCo in their January 10, 1983 letter regarding the
site settlement monitoring program that an official settlement monitoring
procedure be prepared for use at Shoreham during the life of the plant.
The proposed procedure would comply with the requirements of Section
2.5.4.13 of Regulatory Guide 1.70, Revision 3. S&W states that it would
indicate the type, location. and purpose of each settlement point being
monitored. It would also indicate the schedule for reading these points,
identify how the data are interpreted, reviewed, and reported to the NRC,
and designate acceptance criteria for continued operation of the plant.
LILCo replied affirmatively to S&W recommendation in their letter of
February 9,1983 and states that all existing settlement data should be
incorporated.

No violations were identified.

5. Exit Interview

The inspector met with licensee and contractor personnel (denoted in
Paragraph 1) at the conclusion of the inspection on February 18, 1983, at
the construction site. The inspector summarized the findings of the
inspection. The licensee acknowledged the inspector's comments.
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