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Summary :

Inspection on October 3 through October 30, 1982 (Report No. 50-275,/22-36)

Areas Inspected: Routine inspections of plant operations, surveillanc»
testing, physical security, maintenance, TMI Task Action Plan Items,
emergency drill, interface with offsite emergency response organizati

and design changes and modifications. The inspection involved 151 in  _tor-
hours by two NRC Resident Inspectors.

Results: No items of noncompliance or deviations were identified.
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CETAILS

ﬁersons Contacted

*R. C. Thornberry, Plant Manager
*R. Patterson, Plant Superintendent

*]. M. Gisclon, Power Plant Engineer

*D. A. Backens, Supervisor of Maintenance

*]. A. Sexton, Supervisor of Operations

J. V. Boots, Supervisor of Chemistry and Radiation Protection
W. B, Kaefer, Technical Assistant to the Plant Manager

R. G. Todaro, Security Supervisor
*R. T. Twiddy, Supervisor of Quality Assurance

*R. C. Howe, Regulatory Compliance Engineer

The inspectors also interviewed a number of other licensee employees
including shift supervisors, reactor and auxiliary operators, maintenance
personnel, plant technicians and engineers, quality assurance personnel
and members of General Construction.

*Denotes those attending the exit interview on October 29, 1982.

Operational Safety Verification

During the inspection period, the inspectors observed and examined
activities to verify the operational safety of the licensee's facility.
The observations and examinations of those activities were conducted on
a daily, weekly, or monthly basis.

On a daily basic, the inspectors observed control room activities to
verify compliance with limiting conditions for operaticn as prescribed

in the facility Technical Specifications. Logs, instrumentation,
recorder traces, and other operational records were examined to obtain
information on plant conditions, trends, and compliance with regulations.
Shift turnovers were observed on a sampfe basis to verify that all
pertinent information on plant status was relayed.

During each week, the inspectors toured the accessible areas of the
facility to observe the following:

a. General plant and equipment conditions.

b. Maintenance activities and repairs.

¢. Fire hazards and fire fighting equipment.

d. Ignition sources and flammable material control.

e. Conduct of selected activities for compliance with the licensee's
administrative controls and approved procedures.



f. Interiors cf electrical and control panels.
g. Implementation of the licensee's physical security plan.
h. Plant housekeeping and cleanliness.

The inspectors talked with operators in the control room, and other plant
personnel. The discussions centered on pertinent topics related to

general plant conditions, procedures, security training, and the applicable
work activities involved.

A nonconformance report was examined which documented a leaking relief
valve on the backup nitrogen accumulator for the power operated relief
valve. The inspectors confirmed that the deficiency was appropriately
identified and tracked, by the licensee's system, to the completion of
corrective action.

No items of noncompliance or deviations were identified.
Maintenance

Maintenance activities on various Engineered Safety Features valves were
reviewed by the inspectors during the month. The inspectors verified

that proper approvals, system clearances and tests on redundant equipment
were performed, as appropriate, prior to conducting maintenance on safety-
related systems or components. The maintenance activities were performed by
qualified personnel using appropriate maintenance procedures. Replacement
parts were examined to verify proper certification of materials, workman-
ship and tests. During the actual performance of maintenance activities,
the inspectors verified the implementation of proper fire protection controls
and housekeeping. Upon completion of the maintenance activity, the valves
were tested prior to returning the system or component to service.

No items of noncompliance or deviations were identified.

Surveillance

Surveillance testing activities on the control room isolation system chicrine
detectors were examined by the inspectors. These examinations includec
verfication that proper procedures were used, test instrumentation was
calibrated and that the system or component being tested was properly

removed from service, if required by the test procedure. Following corolztion
of the surveillance tests, the inspectors verified that the test resul:.
complied with Technical Specification acceptance criteria and were rev -«ed
by the cognizant licensee personnel. The inspectors also verified tha:
corrective action was initiated, if required, to determine the cause fo:

any unacceptable test results and that the system or component was restored
to operable status consistent with technical specification requirements.
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Emergency Preparedness - Drill Observation

The inspectors witnessed an emergency drill on October 20, 1982. The
inspectors observed the drili conduct, emergency facility manning and
capabilities, use of emergency procedures, emergency classification
techniques, emergency mitigation activities, and protective measures for
site personnel and the public.

At one point in the drill scenario, the feasibility of pressure reduction
using the pressurizer power operated relief valves was discussed. This
evolution was necessary to reduce pressure in order to inject the
accumulator volume into the RCS. The licensee concluded that approved
quidelines appropriate to the drill conditions did not exist (for example,
low reactor vessel water level and high core temperatures) and that

an analysis would be needed to establish such guidelines. The licensee
committed to prepare such guidelines. This item will be examined

during a future inspection (82-36-01).

No items of noncompliance or deviations were identified.

Emergency Preparedness - Coordination with Offsite Agency

The inspectors observed the interaction of the licensee with the California
Department of Forestry (COF) while combating a grass fire around the plant
site during October 16-19, 1982. The inspectors attended a critique

of this event, between COF and licensee personnel, on October 22, 1982. The
inspectors found that the fire response actions, by CDF and the licensee,
demonstrated timely communications, acceptable personnel actions and
training, ~7d generally good cooperation between COF and the licensee.

Items needing improvement were identified and are being acceptably
addressed.

No items of noncompliance or deviations were identified.

Design Changes and Modifications

Work activities on the incore thermocouple system and containment annu’.s
structural steel were observed. The activities were conducted in accc 2ance
with specification and drawing requirements. Control of tools, fire
prevention and welding activities appeared appropriate.

No items of noncompliance or deviations were identified.

TMI Task Action Plan Items

Item II1.D.1.1: Primary Coolant Sources Outside Containment

The inspector reviewed test results and leakage reduction measures for the
Hydrogen Purge/External Recombiner System and the Containment Spray System.
Test results for the Gaseous Radwaste System and the NSSS Sampling

System will be examined during a future inspection.

No items of noncompliance or deviations were identified.



9. Exit Interview

The inspectors met with licensee representatives, denoted in paragraph 1,
on October 29, 1982, and discussed the <cope and findings of the inspection.
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Docket No. 50-275

Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco. California 94106

Attention: Mr. Philip A. Crane, Jr.
Assistant General Counsel

Gentlemen:

This refers to the specifal announced inspection conducted by Messrs. P, J. Morrill,
A, D. Johnson, and M. M, Mendoncz of this office during the period December 8-23,
1982, of activities authorized by NRC License No. DPR-76. Mr. Morril]l and Mr.
Johnson of our staff discussed our findings with Mr. J. Hoch and other personne)
of your staff on December 23, 1982.

Areas examined during this inspection relate to the procurement and use of

Midland-Ross "Super-Strut" materfal. The inspection consisted of selective examinations
of procedures and representative records, interviews with personnel, and observations
by the inspectors.

No 1tems of noncompliance with NRC requirements were identified within the scope
of this inspection.

In accordance with 10 CFR 2.790(2), a copy of this letter and the enclosures

will be placed in the NRC Public Document Room unless you notify this office,

by telephone, within ten days of the cate of this letter and submit written application
to withhold Informatfion contained therein within thirty days of the date of this
letter. Such application must be consistent with the requirements of 2.790(b)(1).
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Pacific Gas and Electric Company -2- JAN i C 1983

Should you -have any questions concerning this inspection, we will be glad to

discuss them with vou.

Enclosure:

Inspection Report

Mo, 50-275/82-41
50-323/82-19

cc w/o enclosure:

J. L. Schuyler, PGLE
J. D. Shiffer, PGAE
W. A- Raymond, PGAE

cc w/enclosure:
R. C. T-ornberry, PGAE (Diablo Canyon)

bec: RSB/Document Control Desk (RIDS)

Distributed by RV:

State of CA

RHE (w/0 enc)

Sandra Silver (Report only)
Resident Inspector

Project Inspector

Sincerely,

(D)

T. Y. Bishop, Chief
Reactor Project Branch No. 2

-
"
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U. S. NUCLEAR REGULATORY COMMISSION

REGION V
Report No. 50-275/82-41, 50-323/82-19
Docket Nos. 50-275, 50-323 License No. DPR-76

Licensee: Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94120
Facility Name: Diablo Canyon Nuclear Power Plant
Inspection Locations and Dates: (1) Pacific Gas and Electric Company
San Francisco, California
December 8-23, 1982
(2) Diablo Canyon Power Plant

San Luis Obispo, California
December 8-9, 1982
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Reactor Inspector " Date Signed
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Insgection during period of December 8-23, 1982 (Report No. 50-275/82-21 and
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Approved by:

Summary:

This special announced inspection was conducted to examine the licensee design
and procurement requirements for "Super Strut" material as installed for Class
1E raceway supports. The inspection effort involved 54 inspector-hours by three
NRC inspectors.

Results: Mo items of noncompliance or deviations were identified.
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Pe;sons Contacted

Pacific Gas and Electric Company (PGAE)

Hoch, Project Manager

Rockwell, Assistant Construction Superintendent
Jacobson, Project Quality Assurance Engineer
Vahler, Project Quality Engineer

Valstrom, Project Electrical Engineer
DeUriarte, Corporate Quality Assurance Engineer
Lu, Project Licensing Engineer

Wu, Licensing Engineer

Tresler, Project, Piping Group Leader

TOAEMITOC

Bechtel Power Corporation (B)

D. Hardie, Assistant Project Engineer for Quality
F. Morsy, Project, Civil Engireering Group Leader
M. Yan, Preject, Civil Engineer

Foley Electrical Contractors (Foley)

V. Tennyson, Quality Control Manager

The inspectors also discussed material described in this report with other
engineering personnel employed by the organizations listed above.

Introd.ction

As a consequence of allegations regarding quality of weiding and materials,
the Region IV Vendor Program Branch (VPB) conducted an inspection of the
Midland-Ross "Super Strut" manufacturing facility during the period

December 6-8, 1982. The Region IV inspector described his findings to
members of the Region V staff at the end of his inspection. These findings
indicated that materials supplied by "Super Strut" may have been inadequate
for use in Class I structures. The VPB inspector also informed the Region V
staff that the "Super Strut” material manufactured at the Oakland facility
had been used at nuclear plants in Region V, including Arizona Public
Service' Palo Verde, Pacific Gas and Electric's Diablo Canyon, and
Washington Public Pcwer Supply System's WNP-1 and 4 plants.

The VPB inspector explained that in the case of the Diablo Canyon Plant,

the "Super Strut" material was purchased through Foley Electrical Contractors
as commercial grade material. In the case of the material purchased for
WNP-1 and 4 some testing of the spot welds had been incorporated into the
contract and, reportedly, some testing of the Super Strut materiai had been
done for the Palo Verde plarts.



3. Region V Examination

(a)

(b)

Purpose and Scope

This Special Inspection was conducted to determine (1) the gquantity

of "Super Strut" material used at Diablo Canyon (2) the facts surrvunding
the use of this material by the Ticensee, and (3) licensee compliance

to the regulatory commitments and requirements relevant to the use

of this "Super Strut" material.

Methods of Inspection

The inspectirs assigned to this task discussed the information described
in 2. above with members of NRR staff as well as the licensee's staff
(see paragraph 1). In addition to these discussions the inspectors
examined the following documents:

(1) PGAE Contract No. 22-C-8802-2, "Contract for Performance of Work -
Installation of wiring, small electrical equipment and installation
(Phase B) at Company's Diablo Canyon Power Plant, Units 1 and 2,
located near Avila Beach, San Luis Obispo County, California"
executed February 24, 1972.

(2) PG&E Specification No. 8802, "Soecification for Instaliing Wiring,
Small Electrical Equipment and Instrumentation (Phase B), Unit 1 -
Diable Canyon Site (optionally for Unit 2)" original dated May 28,
1971.

(3) PG&E Drawing 050029, Rev. 41 (299 pages) “"Notes, Symbols and Typical
Details for Raceways and Wire - Diablo Canyun Unit 1 and 2."

(4) PGAE Drawing 050030, Rev. 30, (639 pages) "Notes, Symbols and
Typical Details for Design Class 1E Electrical Raceway Supports -
Diablo Canyon Units 1 and 2." .

(5) PGAE letter, Herbst to Hersey, dated June 17, 1971 discussing
the issuance and use of PG&E drawing 050030 relative to the PG&E/
Foley Contract.

(6) Foley Electrical Purchase Orders:
21075-Y-573-15, dated March 19, 1976 with Electric Supply of Vallejo

040279-Y-576-15, dated February 20, 198C with AMFAC Electrical
Supply (AMFAC)

21045-Y-573-15, dated March 8, 1976 with Electric Supply of Vallejo
020013-Y-576-15, dated December 3, 1979 with AMFAC



(¢)
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028680-Y-576-15, dated August 31, 1979 with AMFAC
21764-Y-573-15, dated March 24, 1977 with AMFAC
028230-Y-576-15, dated March 13, 1978 with AMFAC
21773-Y-573-15, dated March 29, 1977 with AMFAC
040506-Y-576-15, dated March 20, 1980 with AMFAC
029832-Y-576-15, dated January 24, 19.8 with AMFAC

(7) Foley Engineering D:sposition Requests 8670 dated May 28, 1980
and 7654 dated February 17, 1978.

(8) Foley "Procedure for Inspecting in the Grid" GI-1 Rev. 2 Unit 1
and 2, dated September 29, 1978.

(9) Foley "Support Reverification Program" dated December 21, 1981.

(10) Unistrut Corporation “General Engineering Catalog Number 9",

(11) Super Strut "Engineering Catalog Number 3“. e ol & ,
(12) Diablo Canyon FSAR, Sections 3.2, 3.10, 8.1, 8.3, and 17.0.

(13) 1E Information Notice Ne. 79-14 dated June 11, 1979, "Safety
Classification of Electrical Cable Support Systems."

Inspection Results

The inspectors determined that the "Super Strut" materials were widely

used in the Diablo Canyon project in approximately 11,000 out of approximately
24,000 supports in the plant. The material consisting of brackets

and struts (raceway supports) was used to support cable trays, conduits,
tubing, and instrumentation for both Class 1 and non-Class 1 equipment.

Representatives of the licensee's Civil Engineering group stated that

the supplier's engineering data had been used for design purposes.

They also stated that for design purposes back to back strut material,
spot welded together, was assumed to act as a composite member and

not as two independent struts. If no credit were taken for the spot
welds, the licensee's engineers stated that they could not predict

the reduction in capacity to carry loads without Tooking at each support
on a case-by-case basis. They also stated that the raceway supports

were being evaluated with new (more stringenc) criteria as a consequence
of the Independent Design Verification Program (IDVP). :
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The licensee's construction personnel stated that no QA requirements
were prescribed for the purchase of this material, but that the design
and installation of the class 1 raceway and instrument supports was
subject to PGAE's QA program. The inspectors were also informed that
although many audits of Foley by PG&E had been conducted, neither PGAE
nor Foley had cunducted audits of Midland-Ross facilities. The PG&E
materials Department had listed the Midlard-Ross (Super Strut) Oakland
facility as a qualified supplier for commercial grade material, based
on past experience with this supplier.

The licensee's engineering personnel stated that the "Super Strut"

material was purchased as commercial grade, off-the-shelf mate-ial

and that design, installation and on-site inspection were to (lass 1

quality standards. The inspectors observed that “Super Strut" and/or
"Unistrut" were specified on PGAE's design drawings for raceway supports

as well as in the PG&E contract specification with Foley. In the purchase
orders, Foley identified that the “Super Strut" material was for Class 1

use and required "Certificates of Compliance" to purchase order requirements
as well as mill certifications (where appropriate) from Miﬂland-Ross:

In addition to the “"certificates of compliance" and mil1l certifications
furnished by Midland-Ross the inspectors observed that the Super Strut
material had been receipt inspected by Foley for overage, shortage,
damage, and conformance to the purchase order(s). A licensee General e
Construction representative stated that prior to 1978 Foley completed
raceway inspection sheets for all class I raceway supports. In 1978

the "Grid Inspection Program" was implemented which reinspected 100%

of the Class 1 raceway supports to identify and correct deficiencies

and to update the Master Hanger list. Reportedly, since October of

1981 on-site Quality Control (QC) had examined approximately 8000 raceway
supports for the IDVP and it was expected that an additional 6000 to
8000 will be examined as a result of modifications. Although none of
these examinations or inspections have looked specifically at the welding
done by Midland-Ross, they have directed licensee inspectors to verify
configuration, location, bolting, and general adequacy of construction.

Discussions with PGEE personnel, and NRC staff members as well as an
examination of the Diablo Canyon FSAR indicated that no specific quality
assurance requirements for the purchase of raceway supports had been
prescribed. The inspector did observe that iE Information Notice 79-14,
dated June 11, 1979, states that the seismic category 1 supports "should
be designed to withstand the SSE and remain functional" and that “the
pertinent quality assurance requirements of Appendix B to 10 CFR 50
should be applied...." The licensee is therefore responsible to determine
and impose the "pertinent quality assurance requirement of Appendix B,"
as appropriate. Licensee representatives stated that this notice had
been distributed to responsible engineering and operations personnel.
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The inspector also was informed via discussions with other NRC staff
members that Bechtel had submitted a report, describing testing of
raceway supports, done by ANCO, “Cable Tray and Conduit Raceway
Seismic Test Program, Report No. 1053-21.1 Volumes 1 through 4."
The tests were-done in 1978 and the results were submitted py
Bechtel on the Calloway, Grand Gulf, and Palo Verde “ockets to
Justify dampening factors other than those specified in Regulatory
Guide 1.61. The report documented the testing of a multi-span
cable tray system with supports and cables. The support materials
were of the Super Strut, Unistrut, and/or Power Strut types, all
of which appear to be interchangeable.

The subject of "Super Strut" use at Diablo Canyon will be further
examined following the additional actions discussed in paragraphs 4,
and 5. below.

Additional NRC Actions

In addition to an examination into the use of "Super Strut" at Diablp
Canyon the NRC staff has initiated action to review the engineering *
acceptability of this product in Class IE electrical systems at Diablo
Canyon and other nuclear power plants. This review will include
consideration of the acceptability of commercial grade, off-the-shelf,
materials for C ass IE supports and the extent of special process
(weldina) control required for shop welding of support components.
Results of this review will be reported separately.

Exit Meeting

The inspectors met with licensee representatives on December 23, 1982 to
describe the scope and findings of this inspection. Licensee personnel
committed to conduct an evaluation to determine the adequacy of the
“Super Strut" commercial grade material for its intended use and take
whatever corrective action was appropriate to assure the functional
adequacy of the installed materials at the Diablo Canyon Nuclear Power
Plant. Subsequently, on December 30, 1982, licensee representatives
informed the inspector that by January 28, 1983 PGAE personnel would
identify discrete tasks to resolve tnis matter (Followup Item

No. 50-275/82-41-01).
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Docket Ne. 50-275

Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94106

Attention: Mr. Philip A. Crane Jr.
Assistant General Counsel

Gen®lemen:

This refers to the routine, monthly inspection conducted by Messrs. J. D. Carlson
and M. M. Mendonca of this office, during the period of December 5, 1982 through
January 1, 1983, and the inspection effort of Mr. P. J. Morriil of this office

on December 2, 1982 at your corporate offices, of activities authorized by NRC
License No. DPR-76, and to the discussions of our findings held by Messrs. Carlson
and Mendonca with Mr. Thornberry and other members of your staff at the conclusion
of the inspection.

Areas examined during this inspection are described in the enclosed inspection
report. Witnin these areas, the inspection consisted of selective exaxinations

of procedures and representative records, interviews with personnel, and observations
by the inspectors.

No items of noncompliance with NRC requirements were identified within the scope
of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure will

be placed in the NRC Public Document Room unless you notify this office, by telephone,
within ten days of the date of this letter and submit written application to

withhold information contained herein within thirty days of the date of this

letter. Such application must be consistent with the requirements of 2.790(b)(1).

Should you have any questions about this inspectfon, we will be glad to discuss
them with you.

Sincerely,
cc w/enclosure:

R. C. Thornberry, PG&E (Diablo Canyon) 1
T. W, Bishop, Chief

Reactor Projects Branch No. 2

bec: RSB/Document Control Desk (RIDS)
Nistributed by RV:
KHE (w/o0 enc)

Enclosure:

NRC Inspection Report
No. 50-275/82-42

cc w/o enclosure:

J. L. Schuyler, PGLE >anqra Silver (Report only)
J. D. Shiffer, PGLE gesldeng ézspector EZl/ ‘
W. S. Raymond, PGLE tate o :Z:
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RECGION V

Report No. 50-275/82-42

Docket No. _50-275 License No. OPR-76 Safeguards Group

Licensee: Pacific Gas and Electric Company

P. 0. Box 7442

San Francisco, California 94106

Facility Name: Diablo Canyon Units 1 and 2

Inspection at: Diablo Canyon Site, San Luis Obispo County, California

Inspection cogcucted: December 2, 1982 through January 1, 1982

| =14~ g3

Inspectors:

Date Signed

|- 14-23

Date Signed

|- 14-83

Date Signed

| -1 4-¥3

Approved by:

actor Projects Seci on No. 3 Date Signed

. F.]K¥rsch, Chief,

Summary:

Inspection from December 2, 1982 through January 1, 1383 (Report No. 50-275/82-42)

Areas Inspected: Routine inspections of plant operations, surveillance testing,
physical security, follow-up of allegations regarding the RHR system, maintenance,
the licensee's audit program and emergency preparedness activities. The inspection
invclved 128 inspector-hours by three NRC inspectors.

Results: No items of noncompliance or deviations were identified.

RV Form 219 (2)



DETAILS

1. Persons Contacted

a. Site

*R. C. Thornberry, Plant Manager
*R. Patterson, Plant Superintendent

*). M. Gisclon, Power Plant Engineer
D. A. Backens, Supervisor of Maintenance
*). A. Sexton, Supervisor of Operations
*J. V. Boots, Supervisor of Chemistry and Radiation Protection
*W. B. Kaefer, Technical Assistant to the Plant Manager
*R. G. Todaro, Security Supervisor
*R. T. Twiddy, Supervisor of Quality Assurance
*R. M. Luckett, Interim Regulatory Compliance Engineer

b. Corporate

**]. 0. Schuyler, Vice President Nuclear Power Generation
- **W. A. Raymond, Manager Quality Assurance
**T_  G. de Uriarte, Senior Engineer (Audits)
. J. Dan, Supervisor Electrical Engineer
. Otto, Electrical Engineer
. Crawford, Senior Mechanical Engineer
. McCracken, Senior Mechanical Engineer
. C. Wu, Licensing Engineer

OGL-420TM

The inspectors also interviewed a number of other licensee employees including
shift supervisors, reactor and auxiliary operators, maintenance personnel,
plant technicians and engineers, quality assurance personnel and members

of General Construction.

*Denotes those attending the exit interview of January 7, 1983.
**Denotes those attending the exit interview of December 14, 1982.

2. Operational Safety Verification

During the inspection period, the inspectors observed and examined activities
to verify the operational safety of the licensee's facility. The observations
and examinations of those activities were conducted on a daily, weekly or
monthly basis.

On a daily basis, the inspectors observed control room activities to verify
compliance with limiting conditions for operation as prescribed in the facility
Technical Specifications. Logs, instrumentation, recorder traces, and other
operational records were examined to obtain information on plant conditions,
trends, and compliance with regulations. Shift turnovers were observed

on a sample basis tc verify that all pertinent information on plant status

was relayed.

During each week, the inspectors toured the accessible areas of the facility
to observe the following:

e A A e



a. General plant and equipment conditions.

b. Maintenance activities and repairs (See Section 3).

¢. Fire hazards and fire fighting cquipment.

d. Ignition sources and flammaole material control.

e. Corduct of selective activities for compliance with the Ticensee's
administrative controls and approved procedures.

f. Interiors of electrical and control panels.

g. Implenentation of selected portions of the licensee's physical security

plan.
h. Plant housekeeping and cleanliness.

The inspectors talked with operators in the control room, and other plant
personnel. The discussions centered on pertinent topics of general plant
conditions, procedures, security, training, and other aspects of the involved
work activities.

No items of noncompliance or deviation were identified.

Maintenance

Maintenance activities on a safety injection accumulator isolation valve

motor and a rod drive power supply motor-generator set were reviewed by

the inspectors during the month. Observations by the inspectors verified

that proper approvals were obtained and system clearance and tesis of redundant
equipment were performed, as appropriate, priur to conducting ma intenance

on safety related systems or components. The inspectors verifiec that qualified
personnel performed the maintenance and used appropriate maintenance procedures.
Replacement parts were examined to determine the proper certification of
materials, workmanship and tests. DOuring the actual performance of maintenance
activities, the inspectors verified proper fire protection controls and
housekeeping. Upon completion of the maintenance activity, the component

was tested prior to return to service. '

No items of noncompliance or deviation were identified.

Surveillance

Surveillance testing on 4 KV relays and contacts, and atmospheric steam
dump instrument locps were reviewed by the inspectors. Observations by

the inspectors including verification that proper procedures were used,
test instrumentation was calibrated, and that the tested sys’>m or component
was properly removed from service as required by the test prc .2dure. Upon
completion of the surveillance tests, the inspectors verified that the test
results met the acceptance criteria of the Technical Specifications and
were reviewed by the cognizant licensee personnel. The inspectors also
verified that corrective action was initiated, if required, to determine
the cause for any unacceptable test results and to restore the system or
component to an operable status consistent with the technical specification
requirements.

No items of noncompliance or deviations were identified.



Emé}genc! Preparedness

The inspectors reviewed and observed an emergency drill by a plant fire
brigade and industrial safety and fire protection training.

No items of noncompliance or deviations were identified.

Audit Program and Implementation

The inspector reviewed the licensee's audit program and implementation thereof
to determine if the pregram conformed to ANSI N-18-7-1976 and ANSI N 45.2.12-
1977. 1In addition, the inspectors verified that auditor qualifications

were consistent with ANSI N 45,2,23-1978,

The following procedure manuals that describe the licensee's Audit Program
were reviowed:

a. Quality Assurance Manual for Nuclear Power Plants

(1) Section SVIII - Audits

(2) Sectien SVI - Corrective Action

(3) Procedure 10.1 - Nonconformance and Corrective Actions
(4) Procedure 11.1 - Audits Performed by Company Departments
(5) Procedure 11.1, Supp. 1 - Open Items Report

b. Nuclear Power Generation Manual - Quality Assurance

(1) Procedure 1.1 - QA Department Program and Organization
(2) Procedure 2.2 - Training and Indoctrination

(3) Procedure i5.1 - Nonconformance Reports

(4) Procedure 16.1 - Open Item Reports

(5) Procedure 17.1 - Auditor Qualifications

(6) Procedura 18.2 - QA Audits

(7) Procedure 18.6 - Planning/Scheduling of Audits

c. Quality Auditor Handbook

Based upon the review of the above noted procedures, the inspectors determined
that the licencee's QA Audit Program conforms to the criteria of ANSI N
18.7-1976 and ANSI N 45.2.12-1977.

The inspectors reviewed the licensee's auditor qualification program, tests,
and records to ensure audits were being conducted by properly qualified
auditors. The inspectors determined the licensee's auditor qualifications
were consistent with ANSI N 45.2.23-1978.

Next, the inspectors reviewed the following audit reports to determine if
audit plans, checklists, findings and corrective action followups were being
performed properly:



Audit #12300 - “Criterion XVIII - Audits"

a.

b. Audit #2G400 - "Criterion XV - Nonconformances and Criterion XVI -
Corrective Action"

c. Audit #20416 - “Criterion XV and XVI"

d. Audit #20500 - "Fire Protection"

e. Audit #21011 - "Status of Open OIR's"

f. Audit #20919 - "Technical Specifications"”

g. Audit #21111 - “Containment Annulus Steel"

The inspectors determined that the audits were being conducted properly
using the prescribed audit plans and checklists; however, tracking of "Open
Items" was weak in that audited organizations were not responding to adverse
audit findings in accordance with the criteria of Section 4.5 of ANSI N
45.2.12-1977. Specifically, estimated completion dates (ECD) were being
exceeded with no new (ECD's) being established. Additionally, the audit
findings were being tracked using the licensee's “Commitment control System"
that assigns a noncontrolling priority to all adverse audit findings. The
inspectors identified to management that some of the findings would have
resulted in technical specification violations if fuel loading had commenced

- without correction of the identified problems from audit findings. Ouring
the exit interview, the licensee committed to having revised ECD's for all
outstanding Open Item Reports by February 1, 1983, and prioritizing all:
outstanding Open Item Reports by February 28, 1983 (82-42.01).

No items of noncompliance or deviations were identified.

7. Review of Stone and Webster Construction Audit

As part of the Independent Design Verification Program (IDVW). Stone and
Webster Engineering Corporation (SWEC) was tasked with the evaluation of

the construction quality assurance program at Diablo Canyon under the auspicies
of Teledyne Engineering Service (TES). The inspectors reviewed the following
documents 2~d discussed the audit with PGYE representatives to determine

how open item reports were being generated and dispositioned.

a. Adjunct Program for Evaluation of Construction Quality Assurance -
Rev. 1 dated 10/1/82 (TES document).

b. Construction Quality Assurance Evaluation (SWEC Project Procedure 4.2-1
dated 10/22/82).

c. Diablo Canyon Verification Program (DCVP) Procedure #1 - Interface with
Consultants.

d. DCVP Procedure #2 - Program Resolution Reports.

The inspectors determined the scope of the audit was to evaluate the as-

built quality of two contractors: 1) Guy F. Atkinson Co. - Containment
Building Contractor, and 2) Wismer and Becker Co. - installation of NSSS
piping. The above noted procedures described the auditing process to be

used and handling of audit findings. The inspectors have reviewed the program
for familiarization. At the present time, the SWEC onsite audit team has
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completed the as-built audit ind has generated twenty-nine Open Item Reports
(QIR). So far, the licensee nas dispositioned eighteen of the OIR's. The
inspectors will complete the review in this area when the remainder of the
OIR's are dispositicned (82-42-02).

No items of noncompliance or deviations were identified.

Open Items Followup

Plant Administrative procedures C451 and D756 have been prepared to assure
reinstatement of Environmental Qualification conditions after maintenance
or surveillance testing. This closes open items 80-16-01 and TI-15-41.

Allegations Regarding the Diablo Canyon Residual Heat Removal Sysiem

On December 2, 1982 the inspector met with licensee representatives to discuss
allegations regarding the Diablo Canyon residual heat removal (RHR) system.

These allegations had also previously been examined at the jobsite and documented
in Region V inspection reports 50-275/82-26 and 50-323/82-13. The following
paragraphs paraphrase the allegations, summarize the inspection, and state

the findings of the inspector.

(a) Allegedly there were nu control and interlock circuit drawings for
motor operated valves 8701 and 8702 (RHR hot leg suction isolation
valves). The inspector examined PGRE drawings 437592 "Residual Heat
Removal Flow Control Valves", and 103058 "Circuit Schedule 480 Volt
for Busses F, G, H" circuits H19P00 through H19P12 and G25P00 through
G25P13. The inspector observed that these drawings describe the power,
control, and interlock circuits for the subject valves. The allegation
was not substantiated.

(b) Allegedly no one knew how these circuits were routed in the plant.
Licensee project engineering personnel stated that in addition to the
drawings described above, the raceway schedule depicts circuits in
a particular conduit, the conduit drawings show conduit locations in
the plant, and the circuit schedule itemizes the pull data for each
wire in the plant. They also stated that the drawings and schedules
were available to the plant staff through the site document control
center if this material was not available in the control room. The
inspectcr had previously verified that this type of documentation was
properly controlled and readily available to the plant staff. This
allegation was not substantiated.

(c) It was alleged that the design was no good in that the control/interlock
circuits are routed from the "hagen" racks via the solid state protection
system to the relays which shut the valves. Licensee engineers expiained
that this was a standard Westinghouse design and that the "hagen" racks
took low level analogue signals and (in this case) used bistables to



generate signals in the miliiamp ranje, The solid state protection

system compietes the logic function and gencrates a larger output signal
(amps.) which in turn actuates relays in the auxiliary logic cabinet.

They explained that they were net in a position to change this arrangement
(since it 1s a Westinghouse design) and that they were unaware of any

problems with this arrangement. The inspector examined the location

of the compunert: of tne RHR isolation valve control and interlock

circuits to verify the licensee's statements. The allegation was substantiated
to the extent that the circuits were as alleged, however there was

no apparent deviation from regulatory requirements or safety criteria.

(d) It was alleged that a design change request (DCR) submitted about February
1981 to get "rid of that system" ?i.e. RHR hot leg suction isolation
interlocks) has never been acted upon by PGEE. The inspector verified
that there were no outstanding DCRs on PGAE drawing 437592 (which depicts
the system in question) and that none were originated from or arrived
at the Diablo Canyon project. The site Resident Inspectors verified. -
that no DCRs were outstanding for this drawing at the jobsite. This '
allegation could not be substantiated.

(e) It was alleged that the FSAR, Chapter 5, paragraph 5.7, pages 37b and
38 as well as Chapter 7, paragraph 6.2, pages 3 and 4 describe the
automatic high pressure/high temperature isolation of the RHR system
from the reactor coolant system, and that this is inconsistent with
the technical specifications saction 3.4.9.3 which requires AC to be
removed from the associated valves (8701 and 8702) thereby disabling
the automatic isolation features. Therefore the FSAR should be amended.
Licensee representatives showed the inspector Table 6.3-10 of the FSAR
which shows that the valves are to be shut and racked out at power
and open and racked out during shutdown cooling mode. This is in accordance
with NRC direction. The licensee representatives also stated that
the entire FSAR would be updated (with inconsistencies removed) in
September 1983 in accordance with 10 CFR 50. The allegation was partially
substantiated, but no safety problem or noncompliance with regulatory
requirements was iden*ified.

(f) The alleger scated that the FSAR section 3.1.3 states that spurious
closure of normally open/fail open valves is not considered as either
a passive or active failure and is not analyzed for at all which is
a problem. Licensee engineers explained that there were no reasonable
failure modes which would cause normally open/fail open or normally
closed/fail clcsed valves to change state. The only possibility they
could imagine was a "copper octopus" which caused selective shorting.
This issue had been dealt with in the Fire Protection Review and was
one reason that certain valve circuit breakers were racked out after
the valve was placed in the desired position. As far as control circuits
are concerned, any short with 120 volts or higher would cause the logic
circuits to go to a fail safe condition due to the overwhelming signal
strength (normal signals are 4 to 20 milliamps). The allegation could
not be substantiated.
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(h)

(1)

(3)

(k)

(m
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It was alleged that there was no low flow alarm for the RHR system

and that there shou'd be one. The inspector verified that an RdR

pump trip is arnunciated, that shut RHR suction valves are indicated,

and hat the subcooiing meter was available to ensure adequate core
cooling. Licunsee representstives pointed out that the RHR pumps have

a miniflow recirculation to maintain some flow, and that the moritor light
bex indicates valves or circuits in the incorrect state. The inspector
concluded that the allegation was correct in that there wes no "low

flow" alamm, but also concludec that there ap. ared to be no requirement
or necessity to have one.

It was alleged that an RHR pump ran without flow for 5 minutes in September
1981, and that this event was not reported as required by administrative
procedure C-12 and 10 CFR 50.72, The site resident inspector verified

that a Nuclear Plant Problem Report (DCi-81-0P P1057) and the associated
corrective action was completed. The allegation was not substantiated.

It was alleged that the R4R hot leg suction does not meet the single
failure criteria fur ‘unction (suction from reactor coolant system

hot leg), that newer plants had this feature, and that this portfon

of the system snould be redundant to meet 10 CFR 50 Appendix A Design
Criteria. The inspector verified that this function was nct safety
related in the Diablo Canyon plant design by examining the FSAR. The
inspector observed that the suction from the containment sump and from
the refueling water storage tank were both safety related and arranged
to meet regulatory requirements for redundancy. The inspector also
observed that some other plants did have two RHR suction lines but
that these plants used a different nuclear steam supply system vendor.
The inspector concluded that the allegation was correct in that the
RHR suction line was redundant only for the purpose of reactor coolant
system isolation, but that there was no apparent safety problem or
deviation from regulatory requirements associated with this design.

It was alleged that nuclear plant problem reports (NPPR) were not getting
management review which is a violation of administrative procedure

C-12 and that NPPR DC 1-81-0P P1057 had been signed off after this
shortzoming was identified to management. Other NPPRs should be examined.
The Resident Inspectors observed that other NPPRs were being given
appropriate management review and resolution. The allegation was not
substantiated.,

It was alleged that NPPRs DCO 79 TI PO006 and 79 TI PO117 are still

open after three years and should be closed. The Resident Inspectors
observed that resporise to NPPR P0O006 was complete and that response

to P0117 was underway. The allegation was substantiated, but no particular
safety or regulatory significance could be attached to this situation.

It was alleged that a change to the Plant Manual Volume 16, reactor

coolant pump "lo oil level™ alarm should have been changed to "lo-hi

0il level” but had not been corrected eight months after the correction

had been submitted. The Resident Inspectors identified this allegation

to the licensee. The licensee initiated a NPPR (DCI-83-TN-P0O001) and

the problem is to be resclved. The licensee personnel that were interviewed,
were not previously aware of this problem. The aliegation was substantiated.

The inspector concluded that the allegations were partially correct but
that these had no apparent safety significance or deviations from regulatory

requirements, v



~

.

10. Exit Interview
s
The inspectors met with licensee representatives (denoted in paragraph 1)

and discussed the scope and findings of the inspection.
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UNITED STATES NRC Inspection Report: 50-275,/83-14
NUCLEAR REGULATORY COMMISSION 50-323/83-11
REGION V

1450 MARIA LANE, SUITE 210
WALNUT CREEK, CALIFORNIA 94506

MAY 111983

TX W 7718 00PY

Docket Nos.™S0-275
50-323

Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94120

Attention: Mr. Philip A. Crane Jr.
Assistant General Counsel

Gentlemen:

This refers to the routine, announced inspection conducted by

Mr. P. J. Morrill of this office, on March 1, 2 and 31, 1983, of activities
authorized by NRC License No. DPR-76 and Construction Permit No. CPPR-69, and
“to the discussions of our findings held by Mr. Morrill with Mr. Kelmenson and
other members of your staff at the conclusion of the inspection.

Areas examined during this inspection are described in the enclosed inspection
report. Within these areas, the inspection consisted of selective
examinations of procedures and representative records, interviews with

- peroinel, and observations by the inspector.

No items of noncompliance with NRC requirements were identified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Public Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold informacion contained herein within thirty days of the
date of this letter. Such applicaticn must be consistent with the
requirements of 2.730(b)(1).

BOR ADOCK 0000273 /C_"‘v/



Pacific Gas and Electric Company “2 -

MAY 111983

Should you have any questicns about this inspection, we will be glad to
discuss them with you.

Sincerely,

/3]

T. W. Bishop, Chief
Reactor Projects Branch No.2

Enclosure:
NRC Inspection Report
Nos. 50-275/83-14
50-323/83-11

cc w/o enclosure:

J. L. Schuyler, PG&E
J. D. Shiffer, PG&E
W. S. Raymond, PG&E

cc w/enclosure:
R. C. Thornberry, PG&E (Diablo Canyon)

bce: RSB/Document Control Desk (RIDS)

Distributed by RV:

JBM

State of California
Resident Inspector
Project Inspector

RV "y"h\ <: f%%,——
P.Morrill:dh D.Kir T.Bishop

5/§ /83 5/7 /83 5//083



U. S. NUCLEAR REGULATORY COMMISSION

REGION V
Report Nos.  50-275/83-14 T ™ PILE COPY
50-323/83-11
Docket Nos. 50-275 License Nos. DPR-76, CPPR-69
50-323
Licensee: Pacific Gas and Electric Company

P. 0. Box 7442
San Francisco, California 94120

Facility Name: Diablo Canyon Units 1 and 2

Inspection at: Pacific Gas and Electric Company Offices
San Francisco, California

Inspection conducted: March 1, 2 and 31, 1983

Inspector: () //Z(’_«;j_/ _}'—C—YS

orrill, Reactor Inspector Date Sigued

”
1

Approved By: i - C[« 57 Z‘Z[? >
D. F. Kirscth, Chief, Reactor Projects Date Signed
Section No.3

Summary:

Inspection March 1, 2 and 31, 1983 (Report Nos. 50-275/83-14 and
50-323/83-11) .

Areas Inspected: Routine announced inspection of IE Bulletins and
Circulars, follow-up of previous licensee commitments, and independent
inspection. The total inspection effort required 21 Inspector-hours by
one NRC inspector.

Results: No items of noncompliance or Zeviations were identified.
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DETAILS

Persons contacted

Baciarelli, Licensing Eagineer
Threlkeld, Office Administrator
Kelwenson, Senior Engineer

Schifier, Manager, Nuclear Operatioas
Lew, Project Licensing Engineer

. Raymond, Manager, Quality Aissurance
Beck, Mechanical Engineer

. Wu, Licensing Engineer

The inspector also interviewed a member of other licensee employees
inclvaing engineers, quaiity assurance personnel, and clerical personnel.

*Denotes those attending the exit interview on March 31, 1983.

IE Bulletin Follow-up

The inspector examined licensee procedures, reviewed appropriate licemsee
files, and interviewed licensee personne! to ascertain whether the
licensee's responses were technically adequate, satisfied the bulletin
requirements, and representative of the actiun taken by the licensee.

The inspector examined licensee Administrative P"rocedure E-51, "NRC IE
Bulletins, Circulaers, and Information Notices" as well as licensee memo
"Threlkeld to licensing staff and File" (No. 003) axted, February 24,
1983, "ACTS listings of NRC documents" in order to verify the adequacy of
administrative controls and status of the licensee's aciions with respect
to open IE Bulletins.

IE Bulletin 79-04: "Inccrrect Weights for Swing Check Valves Manufactured
by Velan Engineering Corporation” ?Closed). The inspector examined the
licensee's responses (letters "Crane to Engelken" dated, October 1§, 1979
snd April 29, 1981) and files related to this Bulletin (PGLE No. 415).
Th: inspector observed that the licensee's response to IE Bulletin 79-C4,
had Yeen combined with that to IE Bulletin 79-14. When questioned as to
why this had been done, the licensing personnel explained that

IE Bulletin 79-14, required them to verify all inputs to the seismic
analysis of Class 1 piping systems and that one of the inputs was the
valve weights. Based on an examination of the following documents, the
inspector verified that the licensee had correctly determitced the weights
of the subject valves and had adequately addressed the requirements of IE
Bulletin 79-04.

Letter: "Locke to Engelken" dated, April 17, 1980
Re: IE Bulletin 79-14

Letter: '"Crane to Engelken" dated, October 17, 1979
Re: 1IE Bulletin 79-14

Memo: 'Maxfield to Walther" dated, September 25, 1979
Re: Check Valve Weights



Memo: "Chadham to Hall" dated, May 9, 1979
Re: Keview of Documents

Letters: "Westinghouse to PG&E"; PGE-4031, dated June 6, 1979;
PGE-4005, cated March 19, 1979; AM-PSA-330, dated July 8,
1979

IE Bulletin 79-15: "Deep Praft Pump Deficiencies" (Closed). The
inspector examined the licersee's respcinses (letters: "Crane to Director,
Division of Reactor Construction inspection ' dated, September 24, 1979
and "Crane tc Miraglia," dated October 21, 1981) and the licensee’'s file
documenting this topic (PG&E No. 476). The inspector observed that the
bulletin had been satisfactorly closed for Unit 1 based on the first
licensee submittal, but that no information had been submitted for Unit 2
and the licensec personnel had changed their position in the second
submittal to state that Diablo Canyon did not have any deep draft pumps.
The licensee was requested to explain the basis of this position since
the Auxiliary Salt Water Pumps (22 feet long) appeared to be deep draft
pumps. Subsequently the inspector discussed the matter with licensee
engineering personnel and examined drawings of the Auxiliary Salt Water
Pumps. A licensee engineer stated that they had determined that the
problem with the deep draft pumps was due to long shafts with large
spacing between journal bearings and that PG&E had over 12,000-hours of
experience with the Unit 1 Auxiliary Salt Water Pumps with none of the
problems described in the bulletin. The inspector verified the
engineer's statements by examining the pump drawings and reviewing the
operating history of Unit 1 and Unit 2 Auxiliary Salt Water Pumps.

IE Bulletin 79-23: Potential Failure of Emergency Diesel Generator Field
Exciter Transformer (Closed). The inspector examined the licensee's
response (Letter: "Crane to Engelken" dated, November 9, 1979) and
discussed the status and electrical arrangement of the Unit 2 diesel
generators with licensee engineering personnel. The inspector also
observed that this bulletin had been closed for Unit 1 based on an
examination of the field exciter circuit. The inspector verified that
the Unit 2 diesel generator field exciter circuits were the same as the
Unit 1 diesel generators and that the exciter circuits were not prone to
recirculating currents. When questioned regarding the testing of the
Unit 2 diesel generators, the licensee representative stated that, the
Unit 2 diesel generators would be tested in April 1983 in accordance with
Technical Specifications (Page 3/4 8-5) and that any problems encountered
would be reported.

IE Bulletin 81-01: Surveillance of Mechanical Snubbers (Closed for

Unit 1, Open for Unit 2). The inspector examined the licensee's
responses (Letters: "Crane t> Engelken" dated April 3, 1981, May 5, 1981,
July 21, 1981, September 8, 1981, October 20, 1981, May 14, 1982, and
November 22, 1982) and the licensee files associated with this Bulletin
(PG&E Nos. 342 and 363). The inspector observed that the licencee had
completed surveillance and reporting for the Unit 1 snubbers and had
committed to complete the Unit 2 snubber inspections after the hot
functional test prior to fuel loading. Lastly, a report was to be sent
to the NRC 30 days after compeltion of testing.




IB Bulletin 82-02: Degradation of Threaded Fasteners in the Reactor
Coolant Press unda;y of PWR Plants (Open for Un.t 1, for information
oaly for Unit ;; ,ie inspector examined the licensee's response
JLetter: "Schuyler to Engelken" dated, August 2, 1982) and examined
licensee files associated with this Bull tia (PG&E Nos. 859 and 990).
Based on previous inspectior findings regarding this bulletin, the
inspector questioned licensee personnel regarding correcting appropriate
maintenance proceduies. Subsequently, the inspector contacted site
operations and maintenance persornel to verify that Procedure M-0é had
been revised and approved by the licensee's Plant Safety Review Committee
(PSKRC). The inspector iuformed the licensee licensing personnel that
item 2 of the bulletin would remain open until inspection and reporting
regarding Unit 1 threaded fasteners after the first refueling outage had
been completed by the licensee and accepted by the NRC.

Follow-up of Previous Licensee Commitments

During inspection 50-275/82-42, an inspector observed that the estimated
completion dates (ECD's) in the licensee's Commitment Control System
(CCS) were being exceeded with no new ECD's being established and that
audit findings were being tracked using the licensee's CCS and it's
priorities which are not consistent with ANSI N45.2.12, which is a
Quality Assurance program requirement. Also during that inspection the
licensee had commited to having revised ECD's for all outstanding open -
item reports by February 1, 1983, and to prioritizing all outstlldxn; '
open item reports by February 28, 1983. '

During the current inspection the iaspector examined the licensee's "QA
Task Report Commitment Control System" and discussed the management of
these commitments with the Manager of Nuclear Operation and the Manager
of Quality Assurance to verify that the licensee's commitment had been
satisfied. The inspector observed that open item reports and
non-conformance reports had all been prioritized by QA and that the
Manager of Nuclear Operations was also tracking these items. NRC Open
Item 82-42-01 is closed.

Exit Interview

The inspector met with licensee representatives (dencted in paragraph 1)
at the conclusion of the inspection and discussed the scope and findings
of the inspactiofr.

“»
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NRC Inspection Report: 50-275/83-26
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Pacific Gas and Electric Company
77 Beale Street

Room 1435

San Francisco, California 94106

Attention: Mr. J. 0. Schuyler, Jr.
Vice President, Nuclear Operations

Gentlemen:
Subject: NRC Inspection of Diablo Canyon Unit No. 1

This refers to the special announced inspection conducted by Messrs. J. Crews,

_ A. Johnson, D. Kirsch, M. Mendonca, P. Morrill, J. Carlson, G. Hernandez and
W. Wagner of this office during the period July 1-22, 1983, of activities
authorized by NRC License No. DPR-76 and related to Licensee Event Report
83-006 which identified a potential less than minimum wall condition in the
reactor coolant system.

Areas examined during this inspection are described in the enclosed
inspection report. Within these areas, the inspection consisted of selective
examinations of procedures and representative records, interviews with
personnel, and observations by the inspectors.

No items of noncompliance with NRC requirements were identified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Public Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold information contained therein within thirty days of
the date of this letter. Such application must be consistent with the
requirements of 2.790(b)(1).
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Pacific Gas and Electric Company -2- ALS © < ov

Should you have any questions concerning this inspection, we will be glad to
discuss them with you.

Sincerely,

Q.ﬂ

T. W. Bishop, Acting Director
Division of Resident, Reactor Projects
and Engineering Programs

Enclosure:
Inspection Report No. 50-275/83-26

cc w/enclosure:

W. A. Raymond, PG&E

R. C. Thornberry, PG&E
P. A. Crane, PG&E

bce: RSB/Document Cuntrol Desk (RIDS)

Distrituted by RV:

Resident lnspector

Sandra Silver (Report only)
pink & green copies

Docket file copy

Mr. Martin

RV
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U.S. NUCLEAR REGULATORY COMMISSION
REGION V

Repoxlt No. 50-275 Docket No. 50-275 TE BQ PTRE 00PY
License No. DPR-76
Licensee: Pacific Gas and Electric Company

77 Beale Street, Room 1435

San Fraccisce, Califormia 94106
Facility Name: Diablo Canyon Unit No. 1

Inspection at: Diablo Canyon Site, San Luis Obispo County, California

Inspection conducted: July 1-22, 1983

Inspectors: &/</63
G./Hernandez, Reagfgr Inspector Date Signed

2} 22827809 ngrz’fj

W. 2 Reactor Inspector Dafe Signed

s, Tg¢chnical Assistant to the
(2 Lodneon
A.\Jo-- 6n, Enfoxcement Officer

\w\

donca, Resjden§ Inspector Date Signed

A 8/5/13

J. Larlson, Senio sident Inspector Date Signed

ﬂE A h&\_«Q D S;s /83
. Morrill, Reactor, Inspector Date Signed

P
,YY\L /o
Approved by: [+ {/ - =2 [ =/ X?
D. F. Xirsch, Chief, Reacter Projects Sec. No. 3 Date Signed

Summary:
Inspection during the period of July 1-22, 1983 (Report No. 50-275/83-26)

Areas Inspected: Special announced inspection by regional and resident
inspectors of the circumstances and facts relating to the licensee's discovery
of apparent less than minimum code allowable wall thickness at or adjacent to
welds in the reactor coolant system (RCS), which was initially identified in
Licensee Event Report (LER) 83-006. The inspection involved 184
inspection-hours by seven NRC inspectors.

Results: No items of noncompliance or deviations were identfied.

‘8309090314 83080
PDR ADOCK 05000975
a PDR



DETAILS

; .Individuals Contacted

a. Pacific Gas and Electric Company (PG&E)

G. Maneatis, Fxecutive Vice President Facilities and Electric
Resouvces Development

Schuyler, Vice President Wuclear Fower Generaticn

Etzler, Field Comnstruction Manager

Rockwell, Assistant Projc:t Superintendent

Twiddy, Site Quality Assurauce Manager

Shiffer, Manager Nuclear OUperations

. Raymond, Technical Assistan: to the Vice President, Nuclear
Power Operation

F. Dodd, Senior Metallurgical Engineer

S. Skidmore, Manager of Quality As:urance

Lo

b. Bechtel Corporation (Bechtel)

C. Dick, Project Manazement Team Member
H. Friend, Project Completion Manager

2.  Background

On May 9, 1983 Pacific Gas and Electric Company (the licensee)
representatives called the Region V staff to report that ultrasonic
examination (UT) of RCS Weld Number WIB-RC-2-17 (in the Unit 1 RCS cold
leg of loop No. 2) might be below specified minimum wall thickness. The
licensee personnel committed to examine the remaining RCS girth welds iu
Unit 1 at that time. This telephone call was followed up with a LER (No.
83-006) dated May 23, 1983.

On June 22, 1983 a member of the licensee's staff verbally informed the
NRC that based upon additional ultrasonic measurements it appeared that
minimum wall requirements might not be met in approximately nine
additional weld areas. Members of the Region V inspectiou staff arrived
at the Diablo Canyon site the following day and examined the latest
information related to this issue. At the NRC exit meeting on June 23,
1983 the licensee committed to conduct a detailed investigation and to
submit a report documenting these activities. This report (dated July
1, 1983) was submitted to the Regiou V office by PG&E letter "Schuyler
to Martin" dated July 5, 1983.

On June 29, 1983 the NRC contracted with Parameter, Inc. to conduct
independent UT examinations of the subject RCS welds and to assess the
adequacy of this technique for thickness measurements in this piping.
During the week of July 5, 1983, three Parameter, Inc. personnel
conducted these examinations which were documented in a report (dated
July 14, 1983) and forwarded by a lettsr "Foley to Morrill" dated July
14, 1983.



Subsequently, Region V conducted a public meeting on July 14, 1983 in

the Region V offices to discuss the licensee's July 1, 1983 report with
members of the licensee's staff, members of the Independent Verification
Program, reoresentatives of the Governor of the State of California, and
representatives of the joint intervemors. A transcript of that meeting
was taken which was subsequently distributed to all parties to the Diablo
Canyon licensing proceedings along with the Parameter Repor dated July
14, 1983.

Examinations of license records and measurements in progress had been
examined on June 23-24, June 29 - July 1, July 7-8, July 12-i3, and July
20-21, 1985 by the Region V staff. This report documents these
inspection activities and the conclusions of the Region V staff.

Documents reviewed by the NRZ included:

Westinghouse Specification No. G676341, Rev. 1, dated 4-11-67 "Reactor
Coolant Seamless Pipe"

Westinghouse Specification No. G676342, Rev. 2, dated 4-6-67 "Reactor
Coolant Cast Fittings"

Westinghouse Specification No. 676496, Rev. 0, dated 3-13-67 "Reactor
Coolant Pipin> - Field Erection"

American Standard ASA B-31.1, 1955 Edition, Section 122 "Thickness of
Pipe"

PG&E Deviation Report No. 39, written 10-7-70 and closed on May 5, 1971,
to evaluate the effect of pipe spool marking depth on minimum wall
thickness requirements

PG&E Procedure TG 83-01, Rev. 0, dated 6-29-83 "Temporary Procedure -
RCS Piping Wall Thickness Measurements'

Mechanical measurement data for welds 1-1, 1-2, 1-4, 1-8, 1-11, 1-16,
2-1, 2-2, 2-17, 3-9, 3-13, 4-2, 4-16

PG&E Specification No. 8752 for Field Erection of RCS Piping
(Wismer/Becker Specifiction)

PG&E Procedure N-UT-2, Rev. 0, dated 1-1-83, "UT Thickness Measurement
Examination Procedure"

Southwest Fabricating & Weld Co. As-Built Drawings for pipe spools
containing welds 1-1, 1-2, 1-11, 1-16, 2-1, 2-2, 2-17, 2-9, 4-16

Cameron Iron Works Data Sheets documenting minimum outside diameter,
maximum inside diameter, maximum and minimum wall thickness measuremeuts
for pipe iavolved in RCS welds 1-1, 1-2, 1-11, 1-16, 2-1, 2-2, 2-17,
3-9, 4-16

Southwest Fabricating & Welding Company drawing no. SO.7524 Sheet Q
giving details of shop and field weld tolerances for machining



4.

Evaluatica of Reactor Coolant System (RCS) Piping Wall Thickness

(a) Examination of Shop Manufacturing and Fabrication Records

The inspector reviewed records generated during fabrication of the
reactor coolant loop (RCL) piping. This was to determine the
adequacy of the quality assurance program during fabrication, and to
establish whether or not minimum wall was maintained prior to the
pipe being received at the jobsite. Specific records reviewed and
the general results are described below.

(1)

Westinghouse Equipment Specification G-676341, "Reactor

Coolant Seamless Pipe" listed the requirements that the
suppliers (vendors) were responsible to meet during fabrication
of RCS piping; this included dimersional requiremeuis for
inside and outside diameters (I.D. and 0.0. respectively), and
minimum wall thicknesses.

Cameron Iron Work Material Certifications provide dimensional
measurements of the 0.D., I1.D. and wall thickness. Based on
this data the inspector verified that the dimensional
requirements of Westinghouse Specification G-676341 were met.
These verifications were made for the hot leg, crossover leg
and cold leg piping.

Southwest Fabricating and Welding Company (Southwest)
as-built drawing for fabricated spoocl piece number PGE
DC-663219-167-3 was examined. The inspector verified that
minimum wall met the drawing requirements and was correctly
approved for construction.

The inspector also reviewed a Southwest document addressing
final inspection, prior to shipment, of 8 pipe sections and 4
elbows. This document stated that "dimensions were checked
throughout and were within allowable tolerances".

Westinghouse records show that numerous inspections were
performed by Westinghouse of their reactor coolant piping
vendors. One memo stated that mechanical readings at the shop
and field are compatible.

PG&E weekly inspection reports were written by PG&E inspectors
during fabrication at Cameron and Southwest. These reports
indicate that RCS pipe dimensionc were checked and found
acceptable.

PG&E QA Audit of Southwest verified that as-built dimensions
conform to appropriate specifications.

Cameron Iron Works, Inc.

During the manufacturing process at Cameron Iron Works Inc.,
measurements were taken and documented on each pipe section
and heat number manufactured. These measurements consisted of



Wall Thickness

(2)

outside diameter, minimum and maximum insid2 diameter, and
minimur and maximum wall thickness. The measurements were
taken at distances of one inch and two feet from each end of
the pipe section.

Westinghouse E Specification No. G-67634]1 specified acceptance
criteriz for maximum and minimum inside diameter, minimum wall
thickness and minimum outside diameter for each size of pipe
manufactured (i.e., for nominal inside diameters of 27.5
inches, 29 inches and 3. inches).

The inspector c¢xamined the data documented by Cameron Iron
Works for the pipe sections containing weld numbers: weld 1-1
(field weld), weld 1-2 (shop weld), weld 2-1 (field weld), weld
2-2 (shop weld), weld 1-11 (shop weld), weld 1-16 (shop weld),
weld 2-17 (shop weld, weld 3-9 (field weld), and weld 4-16
(shop weld). The data recorded and document=d by Cameron
demonstrates compliance with dimensional acceptance criteria
specified in Westinghouse E Specification No. G-676341.

The inspector also performed independent calculations of wall
thickness remzining based on counterboring for the <hop and
field welds. The counterboring and shop welding w.s performed
by Southwest Fabrication and Welding Company (see next
subsection).

This calculation was performed using the following equation:

- (Minimum Outside Diameter)-(Maximum Specified Inside Diameter)
2

Data for the minimum outside diameter was obtained from data
recorded by Cameron Iron Works. The maximum inside diameter
data was obtained from Southwest Drawing No. 80.7524, Sheet Q
and Westinghouse E Specification No. G-676341. The Southwest
drawing specifies weld preparation dimensions, counterbore
dimensions, and tolerances.

The results of the inspector's calculations indicated that
minimum wall thickness criteria were complied with in all
cases. The results of these calculations wer~ ompared to the
mechanically measured minimum wall thickness p esented in Table
V-1 of the PG&E Report on "Investigation of Reactor Coolant
Pipe Weld Thickness at Diable Canyon", transmitted to the NRC
Region V on July 5, 1983. The results of the independent
calculations, performed using worst case conditiomns, appeared
consistent with the wall thickness obtained and documented by
PG&E, and demonstrated compliance with the Westinghouse minimum
wall thickness acceptance criteria.

Southwest Fabricating and Welding Co.

This company machined the counterbore on the pipe sections
manufactured by Cameron and completed the shop welds. The



documentation indicates that the machining operations were
performed as specified on Southwest detail sheet Q. Southwest
has documented, by letter to Westinghouse, dated July 19, 1983,
that wall thic*ness was checked with micrometers to verify that
the miuimum thickness specified on the detail sheet and sheet Q
was satisfied and, further, that since this check was only to
verify that thickness was adequate, actual thicknesses were not
recorded. Southwest also states, in that letter, that in-
service inspection preparatiou of welds was performed on the
shop welds of the 31 inch inside diameter crossover legs while
all other shop welds were furnished in the "as-weided"
condition.

(3) Source Inspection Document Review

The inspector examined representative records of source
inspections, performed by PG&E, of Southwest Fabricaiing and
Cameron Iron Works. These records documented that PG&E
inspectors made dimensional spot-checks and verified wall
thicknesses of selected pipe spools.

The records documented that one pipe (4153 cold leg) was found

to be less than minimum wall thickness in one location. It was
subsequently repaired by welding and reinspected by Cameron.

(4) Westinghouse Electric Company

As Nuclear Steam Supply System supplier, Westinghouse furnished
the RCS piping including a quality control release form with
each piece. On these forms Westinghouse documented acceptance
of dimensional records. However, the dimensional records were
not included witi the documentation package on shipment. PG&E,
therefore based their acceptance on the documentation supplied
by Westinghouse indicating that Westinghouse had accepted the
dimensional records.

(b) Examination of Records of Field Erection and Welding of Reactor
Coolant System Piping

Records of the erection and welding of the reactor coolant system
(RCS) piping for Unit 1 were examined. Specific records which were
examined included documentation for field weld numbers WIB-RC-1-1,
2-1 and 3-1.

The records indicated that weld fitup was examined and "signed-off"
by three parties (Wismer & Becker, the California Code Inspector,
and PG&E) for weld number 2-1. For Welds 1-1 and 3-9 the records
indicated an additional sign-off of weld fitup by Westinghouse.

The records also indicated that measurements were recorded by
Wismer & Becker inspectors of the pipe wall thickness after weld
fitup. These measurements were recorded for each quadrant of the
weld. According to PG&E General Construction Department personnel,



(c)

these measurements involved the placement of a mechanic's straight
edge axially spanning the weld preparation area, with the depth of
pipe wall determined by measur=ment from the straight edge to the
top surface of the weld preparation lind a:ea at the root of the
weld. The records indicated (with the excepiion of two quadrant
measurements for weld 2-1, where the recorded value was not legible)
wall thickness in each instance to be in excess of the minimum
design wall thickness.

The inspector performed an independent calculation, using the data
described above and the minimum allowed land thickness from drawing
Sheet Q, to verify the wall thickness at the measured locations.

The minimum allowed land thickness was 0.055 inches. Summing these
dimensions indicates that the wall thickness remained above the
specified minimum wall thickness in all locations measured by Wismer
and Becker.

The records examined also included the logs of PG&E inspectors
involved with inspection and surveillance of grinding of finished
welds in the RCS during the period of early March 1975 through
mid-May 1975. These records indicated essentially daily
surveillance over this grinding activity. The records also
contained acceptance criteria, established by PG&E's Engineering
Department, for the grinding of the outside diameter of the welds.

These criteria included the requiremert that "...weld crowns should
be ground smoothly down to the height of +1/16 inch max.,-0 inch
min. from the adjacent pipe surface level...." The criteria also

specified that grinding should be confined to the weld metal. The
records indicated that this grinding was performed in preparation
for ultrasonic inspection of the welds.

Examination of Pacific 5as and Electric Company Deviation Report
No. 39.

The inspector examined the subject deviation report. The report
documents that, following receipt of the RCS piping spools at the
warehousing area, PG&E became concerned that the observed depth of
spool identification marking indentations may infringe on specified
minimum wall thickness requirements.

Using ultrasonic wall thickness measurements PG&E rejected spool
1-1. The Westinghouse site manager made arrangements to measure
wall thickness using state of the art optical and ultrasonic
equiipment. Optical measurements verified that wall thickness
exceeded the specified minimum.

During these measurements a conflict developed between the data
cbtained ultrasonically and optically. The theory was advanced that
the Type 316 SST material, used for the RCS pipe, was not homogenous
in all heats thus causing the ultrasonic wave velocity to vary
between heats.

When the UT instrument was calibrated tc a known thickness of a
specific beat number the material thicknesses (measured



(d)

ultrasonically) exceeded minimum wall specifications. However,
data taken indicate that, even by calibrating the instrument *o a
specific heat, a difference of 2.0% to 4.5% existed between
micrometer (mechanical measurement) data and UT data.

Westinghouse conducted an evaluation of the UT technique applied to
extruded stainless steel material. The conclusions were: (a) the
UT equipment used initially by PG&E was not accurate in the 2.5
inch range; and (b) the UT equipment must be calibrated on the same
heat number (material) as the piece to be tested. The findings of
this evaluation indicate that a sonic velccity difference of almost
4% existed from one heat number to the other. Furthermore,
discussions with an industry expert indicated that sonic velocity
variances of up to 10% had been observed, mainly due to the
differences experienced by material in the heat treatment and
stress level.

Examination of this Deviation Report indicates that Ultrasonmic
examination techniques were not a sufficiently reliable means for
measuring wall thickness in this type of material.

Examination i Ultrasonic Test Procedure

The inspector examined PG&E procedure no. N-UT-2, Rev. 0, dated
January 1, 1983, titled "UT Thickness Measurement Examinatiou
Procedure.” This procedure was utilized in the calibration of
instruments and examination of the RCS piping.

The calibration section requires that an appropriate calibration
block be used of the same material (material having similar chemical
analysis, mechanical properties and microstructure) and product

form (material manufactured by casting, rolling or forging fer
plate, etc.) as the material to be measured.

Furthermore the calibration section requires (following calibration
to a step wedge), that the response of an intermediate thickness
should not deviate by more than 1% of the range under test.

Discussions with licensee representatives involved in the UT
process indicated that compliance with the above 1% criteria could
not be consistently obtained.

The inspector questioned the validity of the ultrasonic measurement
technique as applied to the RCS piping for the following reasons:

The response of the UT instrument to an intermediate thickness
could not be consistently maintained within 1% of the range
under test.

Data obtained in the resolution Deviation Report No. 39, in
1971, indicated that the ultrasonic method of wall thickness
measurement was not reliable when applied to RCS piping.



(e)

The material used in the calibration of the instrument
potentially had a far different microstructure than the
material under test. The sensitivity of the UT technique to
different material heat numbers was amply demonstrated in the
resolution of Peviation Report No. 39 im 1971.

Use of a step wedge for calibration doesn't adequately provide
a product form calibration standard since the material under
test had a curved surface.

For the above reasons the inspector considers that the licensee had
inappropriately placed a high degree of reliance on the RCS
thickness measurements obtained by the ultrasonic nondestructive
testing methods utilized in the identification and verification of
the potential deviations from specified minimum wall thickness
criteria.

Verification of Mechanical and Ultrasonic Measurements

On July 1, 12 and 13, 1983, mechanical and ultrasonic measurements
were observed and verified by an NRC inspector on five Reactor
Coolant System girth welds. The licensee had previously identified
nine Reactor Coolant System girth welds as being potentially below
minimum wall in certain areas.

Mechanical measurements were performed on the inside and outside
diameters of each weld area. The measurements were made at the
horizontal and vertical axis of the pipe weld area, at the licensee
identified minimum wall avea, (as determined by ultrasonic
examination) and at points selected by the MRC inspector.
Ultrasonic thickness measurements were then performed for
comparison with the mechanical measvrements. The welds examined
were welds Nos. 1-1, 2-1, 2-2, 2-17 and 3-9. For weld no. 3-9 the
minimum wall point was determined to be in the heat affected zone
of the weld.

The inspector observed that while the ultrasonic thickaness
measurements of the vertical and horizontal axis of each weld were
consistent with previous licensee ultrasonic data, in most cases
the previously identified licensee minimum wall point could not be
relocated. In almost all cases a new minimum wall point was
recorded.

The following tabulation is a comparison of minimum wall mechanical
measurements obtained during the NRC inspection, with the data
reported by the licensee in their report entitled, "Investigation of
Reactor Coclant Pipe Weld Thickness at Diablo Canyon", dated July 1,
1983.




(f)

Required

Minimum

Wall NRC Observed PG&E Reported
Weid No. Thickness minimum wall data  minimum wall data
1-1 2.335 2.382 2.413
a-1 2.335 2.405 2.433
22 2.335 2.342 2.341
2-17 2.215 2.222 2.223
3-9 2.495 2.503 2.560

The mechanical measurements observed and verified by the NRC
inspector indicated that the wall thickness was above minimum wall
requirements for the five welds measured. The variations in the
minimum wal!l Z:*a between the NRC and the licensee obtained data is
attributed to the different persons taking the data, the cramped
quarters involved in obtaining the data, and the difficulty of
relocating the same spot on the RCS piping.

Analysis of Mechanical Wall Thickness Measurements

The inspector performed an independent conservative verification of
wall thickness by using the PG&E measurements of minimum outside
diameter and the maximum allowed inside diameter (Drawing Sheet Q)
to verify adequate wall thicknesses, in accordance with the
following equation.

Wall Thickness = 0D - ID
2

Where

0D = minimum recorded outside diameter
ID = maximum allowed inside diameter at bottom of weld land on
counterbore (reference Drawing Sheet Q)

At one location at weld no. 3-9, the minimum measured outside
diameter (at location 30°) was reported to 36.138 inches which was
less than the 36.20 inches as specified in Westinghouse
Specification No. G-676341. However, the mechanical measurements
taken by the licensee and the NRC inspector (at this location)
indicated that the minimum wall was 2.503 inches, which is greater
than the required wall thickness of 2.495 inches. At another
location on this pipe the licensee's data identified another point
on the outside diameter which appears to be less than the required
outside diameter. This point was reported as 36.167 inches,
however the mechanical measurements at that location indicated a
minimum wail thickness of 2.561 inches.



Open Item

As a separate issue, the licensee has been requested to provide
additional information regarding a~y instances where ultrasonic wall
thickness measurements were used for quality acceptance in stainless
steel piping systems. This area will be further examined in a
subsequent inspection (50-275/83-26-01).

Conclusion

Based on the foregoing information the inspectors concluded that there
is reasonable assurance that RCS piping wall thickness meets or exceeds
design requirements.
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Pacific Gas and Electric Company
77 Beale Street, Room 1435
San Francisco, California 94106

Attention: Mr. J. 0. Schuyler, Vice President
Nuclear Power Generation

Gentlemen:

This refers to the routine, monthly inspection, conducted by

Messrs. J. D. Carlson and M. M. Mendonca of this office during the period of
-=July 3 through July 30, 1983, of activities authorized by NRC Liceuse No.

DPR-76 and Construction Permit No. CPPR-69, and to the discussion of our

findings held with Mr. Thornberry and other members of your staff at the

conclusion of this inspection.

Areas examined during this inspection are described in the enclosed inspection
report. Within these areas, the inspection consisted of selective
examinations of procedures and representative records, interviews with
personnel, and observations by the inspectors.

No items of noncompliance with NRC requirements were identified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this Tetter and the enclosure
will be place:d in the NRC Public Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold information contained herein within thirty days of the
date of this letter. Such application must be consistent with the
requirements of 2.790(b)(1).
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Pacific Gas and Electric Company - e AUG 1 8 ]983

Should you have acy questions about this inspection, we will be glad to
discuss them with you.
~
Sincerely,

/S /

T. W. Bishop, Ac .ing Director
Division of Resident, Reactor Projects
and Engineering Programs

Enclosure:
Inspection Report
Nos. 50-275/83-27
50-323/83-19

cc w/o enclosure:

J. D. Shiffer, PG&E

S. D. Skidmore, PG&E

P. A. Crane, Jr.PG&E

cc w/enclosure:.

R. C. Thorni-erry, PG&E (Diablo Canyon)

bcec: RSB/Document Control Desk (RIDS)
Distributed by RV:

JBM

State of California

Resident Inspector

Project Inspector 5
Sandra Silver (w/o enc.)

: K
J.Ca&son:dh H.z%oncn D.Kirgch T.Bighop
/
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U. S. NUCLEAR REGULATORY COMMISSION

REGION V
. —
Report Nos. 50-275/83-27 and 50-323/83-19 I¥N M e copy
License Nos. DPR-76 and CPPR-69
Licensee: Pacific Gas and Electric Company

77 Beale Street, Room 1435
San Francisco, California 94106

Facility Name: Diablo Canyon Units 1 and 2
Inspection at: Diablo Canyon Site, San Luis Obispo County, California

Inspection : »nducted: July 3 - July 30, 1983

Inspectors: M #/4 ?,‘:3
h{bV’J' D. Carlson, Sr. Resident Inspector te Signed
’
/i
\oéh/ M. M. Mendonca, Resident Inspector ate Signed
Approved by: W g:‘é{ Az
D. F. Kirsch, Chief, Reactor Projects Section 3 te Signed

Summary:

Inspection during July 3 through July 30, 1983 (Report Nos. 50-275/83-27
and 50-323/83-19)

Areas Inspected: Unit 1: Routine, resident inspection of plant operations,
surveillance testing, maintenance, and follow-up of an alleg.tion. This
inspection effort  -quired 47 inspector-hours. Unit 2: Routine, resident
inspection of preoperational testing/results, and plant tours. The inspection
effort required one inspector-hour. The total inspection time involved 48
inspector-hours. This time does not reflect efforts in support of ASLAB
hearings or RCS minimum wall problem follow-up.

Results: No items of noncompliance or deviations were identified.

zonﬁ 1 8¢ 5‘5@88859,
PDR



1.

DETAILS

Pe:sona Contacted

*R C. Thornberry. Plant Manager
*R. Patterson, Plsat Superintendent

*J. M. Gisclon, Power Plant Engineer
*D. B. Miklush, Supervisor of Maintenance
*J. A. Sexton, Supervisor of Operations
*J. V. Boots, Superviscr of Chemistry and Radiation Protection
*W. B. Kaefer, Technical Assistant to the Plant Manager
*R. G. Todaro, Security Supervisor
*R. T. Twiddy, Supervisor of Quality Assurance
*R. M. Luckett, Regulatory Compliance Engineer
J. W. Shryock, Assistant Project Completion Manager

The inspectors also interviewed several other licensee employees
including shift supervisors, reactor and auxiliary operators, maintenance
personnel, plant technicians and engineers, quality assurance personnel
and General Construction personnel.

*Denotes those attending the exit interview on July 29, 1983.

Operational Safety Verification

During the inspection period, the inspectors observed and examined
activities to ve..fy the operational safety of the licensee's facility.
The observat:i-<us and examinations of those activities were conducted on a
daily, weekly or monthly basis.

On a daily basis, the inspectors observed control room act:vities to
verify compliance with limiting conditions for operation as prescribed in
the facility Technical Specifications. Logs, instrumentation, recorder
traces, and other operational records were examined to obtain information
on plant conditions, trends, and compliance with regulations. Shift
turnovers were observed on a sample basis to verify that all pertinent
information on plant status was relayed.

Duriu> each week, the inspectors toured the accessible areas of the
facilivy to observe the following:

a. General Plant and Equipment Conditions.

b. Maintenance activities and repairs (See paragraoh 3).
¢. Fire hazards and fire fighting equipment.

d. Ignition sources and flammable material control.

e. Conduct of selected activities for compliance with the licensee's
administrative controls and approved procedures.

f. Interiors of electrical and control panels.



8- Implementation of selected portions of the licensee's physical
security plan.

.h. Flaot housekeeping and cleanliness.

The inspectors talked with operators in the control room, and other plant
personnel. The discussions centered on pertinent topics of general plant
conditions, procedures, security, training, and other aspects of the
involved work activities.

No items of noncompliance or deviations were identified.

Follow-up of a Local Citizen's Concern

At the Atomic Safety and Licensing Appeal Board hearing on July 19, 1983,
a concern on anchor bolt installation was brought up by a member of the
public to the resident inspectors. The concern was that in the 1976-77
time frame a bolt was found connected to a nut that was welded to the
back of an embedded plate rather than anchored in the concrete wall.

The NRC construction inspector, who was responsible for imspecting Diablo
Canyon in 1976-77 at the time the alleged problem took place and
appropriate PG&E construction personnel for Diablo Tanyon were
interviewed. It was identified that during the 1976-1977 time frame
there was a significant investigation into the area of anchor bolts for
all design Class 1 pipe system anchors (PG&E Discrepancy Reports 282 for
Unit 1 and 284 for Unit 2). At that time cut Anchor sleeves, discovered
during a non-related repair of an anchor plate, were identified in
Pullman Discrepancy Report (DR) No. 3160. Because of this report a
sampling program was initiated. The sampling program identified problems
including the same problem as that expressed for the current concern.
Frcm these findings PG&E DRs 282 and 284 were initiated.

The program rrlated to PG&E DRs 282 and 284 required additional testing
to establish acceptance criteria for anchor bolt installation, and
examinations of 100 percent of Class 1 anchor york done prior to January
1977. After January 1977 additional QC inspection guidance and
requirements for anchor bolts were initiated. A large number of anchor
bolt repairs (about 10,000) were performed and documented to disposition
of DRs 282 and 284. In addition, several inaccessible anchors were
analyzed for acceptability. These corrective actions were examined by
the NRC construction inspector at that time and were determined to be
acceptable.

The individual who brought up the concern on July 19, 1983, was informed
of the history and resolution of the problems, as identified above. He
expressed appreciation for the information.

Currently, a licensee QA audit at Diablo Canyon has raised other
questions related to electrical raceway and instrumentation anchors.
This area is being followed up by the NRC inspectors (83-27-01).

No items of noncompliance or deviations were identified.



4. Freoperational Data Review (Unit 2)

The inspectors reviewed the preoperational test data for Test Procedures
Jdisted below:

33.1 Contaioment Isolation and Spray Initiation
33.2 Integrated Safety Injection Preoperational Test

33.4 Emergency Core Cooling Systems (Portions required prior to
Hot Functional Testing)

The results appear to met the acceptance criteria.

No items of noncompliance or deviations were identified.

o Exit Interview

The inspectors met with licensee representatives (demoted in paragraph 1)
on Julv 29, 1983, and discussed the scope and findings of the inspection.
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NRC Trip Report: Memorandum, Herring to
Miraglia, dated February 3, 1982

KEMORANDUM FOR: Frank Miraglia, Chief Licensing Branch 3,
Divisfon of Licensing, NRR

FROM : K. 5. Herring, Systezatic Evaluation Prograa Branch,
Divisfon of Licensing, KRR
SUBJECT: TRIP REPORT REVIEW OF URS/BLUME KOSGRI ANALYSES OF

THE DIABLO CANYON AUXILIARY BUILDIKG, INTAKE STRUCTURE,
CONTAIRMENT POLAR CRAKE, AXD COHTAIRMENT ARKULUS

Introduction

Enclosure 1 {dentified concerns recarding PGLE's apparent failure to
properly reflect the results and findings of final reports it received
from URS/Blume in the docketed FSAR (Kosgri Report) and its piping,
equipment, and component evaluations for the Dieblo Canyon Auxiliary
Building and Intake Structure. Enclosure 1 also fdontificd e concern
Oover the dcpth of the PGAE proposed Sefsmic Reverificztion Procrea in
the structural area with regard to the enalyses performed by U.S/Bluse
for PGAE. To gein further insights into tha enzlyses perforsad by
URS/Blume end the adequacy of the related {nforcation contcinad fn the
docketed Kosgri Report, on Janyary 25 and 26, 1832, I conducted a review
of the URS/Blume celculation books for the Hosgri znalyses of the Diablo
Canyon Auxiliary Buflding, Intake Structure, Containment Poler Crane,
and Containment Annulus. The results of this review are swxarized
below.

Review Results

Auxiliary Buflding:

1) 1977 Weight Discrepancy - The Cloud verification effort {den*{fied
that a significant weight discrepancy of 35% betwzcn original
Bluma and later PGSE analvses exfsted et elevation 140'. The
Blune calculation book indfcated that discresincics of about
+16%, +9.6%, and -341 also existed at elevetions 163', 115,
and 100', respectively. The calculetion book indicatcd that
the original Blume weights were used fn the analyses but gave

no basis for this.

It appears that tha use of these initial Bluze weights in the >
Blure structural analyses was eppropriate and not sdequately b
documented in the fnftfal calculations.

S263090078-820208
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URS/G1um2 parsonnel stated that they had recently received &
written cxplenztion froo PELE describing thot the weight
discrepancy was due tn an erroncous March 1577 run of the
SHERRAL corputer progrea end tha lack of constderstion of
certein woights by tha SHEIRLAL progrex. Khcn @ correct SHERRAL
run w2s £=C2, end the sporopricte neglected woichts were &dded
to the SHILLAL wefghts, the woights copare w21l with those
uscd by Cluma in 1ts Auxflfery Bullding cnclyscs (sea Enclosure 2).
This w23 coafimmed by PELE porsonnel who furticr {ndicated

that SHILAL computed woichts ere used in conjunction with
tcccleration profiles froo Blumae's structural enzlyses to
perfora structural evaluations of wlls. Althoush thore are
diffcrenccs between the masses used fn the SHITUAL analysie,
and those cctually present, PGEE persomna]l conicnded that the
SHERWA! enzlysis results would not be significcntly ef“ected.

Elevetion 103" Sofl Spring Gmission - DIffcrcnses in spoctra
betwiin the Hacgrl Roport h-S floor gpostra for tha Auxilicry
Buflding end the final Blu=2 report on tha Auxilicry Eutlding
wore fdiatified by Cloud, end eftemarnd found by the K2 to be
ettriluted to ¢n error 1n tha {ncorporcticn of tha gofl spring
et elovition 100" of the buflding 3421 fn tha prelicinary
Bluza enclyses on which tha FSAR (Kosgrd F.:::r:g is boscd.
This wae corrccted end Includcd in the enzlysis on wifch tha
fincl rcport was bused.

An October, 18978 troncamfttal from Bluse to POIE rezarding &
Bluma c2sicn rovicw reported this sofl spring errer but concluded
that eiica the spring s fnclulzd 1n the cnzlysis, "...tha

result Tcads to higcher esticstecs of mocpences end s thus
conscrvetive.” Recent inforsation fndfcctes that this statc=ent
fs not true with resard to ccriain of the K-S floor response
spectra for the Auxilicry Buflding. '

The Blu=2 cclculatfon bock contafns rosu'lts of 2n evaluation
conducted betwocn 1778 end 5/78 %0 dotensina tha cffects of
ncglecting tha 501 spring since this xS crronisusly exitted
in cerlfcr enclyses. The stuly consludad thot the recponscs

{n tha K-S dircction were nd:z2d effectcd ty the prescnce of
the soil ¢pring. Comporiscns of floor gpozire with end without
fnclusfon of tha sofl spring were prescatcd winen fndfceted
certafn arscs of tha floor spoctra were grostor when the sofl
spring =28 included, especiaily for torcicnzl rcipsnse, end

—ceortain zrccs were lowar. Tha calculation boak indicated with
—— 0o stated basis that this andlys!s was not uscd., The person

at Bluna who originated the 10/78 transaitte] stated that
(1) he was not asare of the 1/78-5/78 study end

Vs
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(2) that although his 10/73 conclusions addressed “reiponses”,
he was referring only to buflding forces and peek structural
responses not floor response spectra. It &ppoars that this
error was caused by (1) fnadequate personne! interfeces within
8iume, end (2) leck of sufficient consideration, by Blume
personnal, of PGAE use of floor spectra in their piping and
equipment evaluations.

Intzke Structure:

Use of Inzppropricta Spectra for PGIE Evaluztions - Al praliminary
ind tha final Bluma reports regerding tha Intoke Strusture
indicated that the response spectra for the design of equipment
at the roof Tevel were similar to the cround spectra for most
arczs of tha rodf. Ko spoctra were supplied in those reports
end PGLE hos uscd tha ground spectras for 1ts evaluctions of

a1l crees of tha Intoke Structure, fnzluding tha rosf. Spectra
at scverel paints ot the roof wore contiined in the Blme
caiculction bosk for this strusture. On2 of those points was
et the roof erca cbove tha Auxilicry Saltxcter Pumns. Those
spcctra indiceted significant spectral pocis 1n tha 20-25 Hz
réngd which ere not prescat fn the cround spestra. Clisa
personnal fndiceted that PGLE had only mcscatly resucctcd

these spectra end that Bluma wis now in tha prescss of posk
brotdzning them for tronsnfttc] to ¢ 2E.  Tha FOZE rovics of
the prelicinary end findl Bl meports on tha Intzke Strusture
wis not sufficient to datect this 1scua earlier.

Conteinzcnt Folar Crene:

1)

Poler Crene Analyscs - Tha docketed FSAR (Moseri Report)
concerning the structural en2lyses end fntcority of the Contsinsent
Poler Crene containg tha results of tha UNS/Clue 2-0 nanlincar
&énd 3-D lincar elestic enalyses of tha polar crene. Recults

of thcse enalyses (es relfed upon by tha KL fn Susple==nt 9

to 1tz SER) Indfcated that tha fntcrecticn retics for ctrosses

fn th2 palar cren: mmbors ere ¢11 lecs thon 1,05 thorefore,

no overstresses ere predicted. A loter 3-0 mealincar cnalysis

of this crene xas porformcd by URS/E1w2 end the recults

provided to PGIE by Biu=a In & rcport dotcd July, 1573, This
Tetter enalysis Indfcatcd the patcntic] for intcractica ratios

&s high as 1.3 in the crine support colemis, xaich 13 &an
overstress. Tha Bluzz report concluded thot this w2s ceccoteble
since 1t was Tocalized and thers wis only ane pesk 1oed excursion.
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Blu=a cciculctions considored the time phasing of ‘oads and
used ecludl everege materfal properties to evilucte these
meoers in tha cbsence of the normal AISC Coda exrgins. Also,
load tiz2 histories for these mcbers contzined in the Bluse
calculcticn book fndicsted that while thore xos only ona peak
Toed cxcurcion, the potertial exfsted for scvorsl dn the renge
of 80-527 of tha pcak. This enalysis wos dicrcsirdsd end not
docketed by PGLE regarding the strustural fnteority cnzliyses,
FELE perzsnng) Indiccted that wSon they reccfved the July 1579
Bl report, @ coprchznsive revicy of tin rcoort w2s not
conductcd since tha Blu=a conclusfon that na esdificctions to
the crene scre required w8 not changed froa previous reports.
The PGIE revicw of the July 1579 Blum2 rezort wos not sufficient
to concluda that this report donstrated thet tha snalyses
results preseated fn the FSAR wore sicniffcantly lecs conservative
thin thaoce contefned therein and, therefore, Ry wrrant

further eveluctfon.

o2 Service Crene - The da=2 se~vice crine enalyses being
perforecd by PGLE ‘ncorporcte undocketed 3-D manlincar Foler
Crene enzlyses results which have not been revscesd by the KRC
(see above discussion of the Polar Crene Analyscs).

Conteinment Annulus Structure:

1)

2)

Reonalyses Kodals of tha Annulus - Tha reanalyscs of tha
Aanulus that has been perforcd by Blume frecrporate the
orfcinc] crilysfs e2dal, with cacs end stifinczses revised to
reflcst the "es-buflt” configuration.

anulus Spestra for Use in PEZE Piping end Equip=cnt Eveluctions -
Blu=2 personncl indicated to PSLE that piping end equip=at
should be evzlucted usfng spcstra correspsnzing o tha "froza®

on which 1t {s supported, even wica thoy cre lozoted nesr the
center 1inc botwocn connected frosss with difforent rcoponses.
This fnterconncction 1s not cod2led in tha Blce enclyses.,
Therefore, this epprocch 18 bised on consistent tpplicetion of
exeeling assu=ptions.

The edequecy of this modal 1s under detafled Ko revicy, using an
indzpendent NRC contractor's andlysis of the Anvilius seivoture,




Conzlusion

B2sed upon the resuits oV my review, as sc=arized sbove and fn Enclosure 1,
it s concluded that the informatfon contained in the FSAR (Hosgri

Report), on which the KRC Safety Evaluatfon Reports and 1ts susplements

&re based, s not accurzte concerning the Auxilfzry Buflding, Intake
Structure, and Contafnment Polar Crave. (The information for the Auxiliary
Building 2nd Intake Structure {s based upon prelicinary Bluma reports

end certain information was chenged in the final Bluse rexarts. The
fnforrztion concerning the Contaimmant Polar Crane wa- superceded by

later an2lysis results.) It zppecrs that this has been ciused primarily

by ¢ leck of thoroughness {n techafcal review by PGLE of finel URS/8 lume
reports and the associcted en2lyses. Another contributor to the prodlem

fn the case of the Aux{lfery Building appears to be that 1) inedequate
personnel interfzces existed within Blume, &nd 2) Bluze personnel focused
conriderations prizarily on structure forces end peak responses, without
sufficient considaration of PGAE use of floor spectra fn their piping

&nd equipment evalustfons. In additfon, a sccondiry contributer to tue
overell prodlens {s Bluzz's faflure to clecrly indicate substintative
chenges betweei. preliminzry and firal reports.

Consfdering the {zplicztions of this meview of tha URS/Blume enalyses,

ft should be determined to what extent simflar prodlems may exist throughout
the enalyses and evaluations presented in tha FSAR (Hosgri Report). The
impifcations of this problem can then be assessed.

Origiocl Ligned By:

Kenncth S. Herring
Systeatic Eveluction Program Branch
vivisfon of Licensing

cc: See next page.
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& - NRC Trip Report: Memorandum, Herring to
. ‘#“.‘“‘” Miraglia, dated March 3, 1982

S UNITED STATES

v ‘«i NUCLEAR REGULATORY COMMISSION
~ - WASHING TON, D. C. 20868

MTE A m 3 “&

MEMORAKDUM FOR: Frank Miraglia, Chief
Licensing Branch No. 3
Division of Licensing, NRR

FROM: Kenneth S, Herring
Systematic Evaluation Program Branch
Divison of Licensing, NRR

John R, Fair

Engineering & Technical Support Branch
Divison of Engineering and Quality Assurance, NRR

SUBJECT : DIABLO CANYON SEISMIC VERIFICATION PROGRAM
INSPECTIONS - FEBRUARY 22 - 26, 1982

As a part o Region V's ongoing activities to keep abreast of the current
Diablo Canyon seismic verification program, we conducted unannounced
inspections at the R. L. Cloud offices on February 22 and 23, 1982, anc ot
the FGEL offices on February 24, 1982. In addition, a walk-down of cer-
tein aspects of the Diablo Canyon design was conducted at the plant on
February 25 and 26, 1982, to gain a better understanding of issues identi-
fied dur’~g the meetings at the R, L. Cloud and PGSE offices. Our observa-
tions and recommendations are discussed below.

R. L. Cloud Inspection

1) Piping and Supports

The piping analysis procedures, signed on 2/22/82, were reviewed.
The procedures were based on criterfa presented in Section 8.2 of the

Hosgri Report with additional criteria for overlap (NUREG/CR-1980),

decoupling (piping diameter ratio >4) and small diameter pipino con-

nected to large pipe (either (1) large pipe response in the span where

the attachment point {s located is greater than 20Hz or (2) the large

line displacement <1/16 inch). The procedures did not include the

load comdination or stress allowable criteria.

Two of the R. L. Cloud employees performing piping analyses were inter-
viewed. These employees were familiar w th the piping analysis proced-
ures and criteria.

kpproved support evaluation procedures were not available at the time
of the inspection. The support frequency calculations were available
but they had not been approved at the time of the inspection. The re-
sults of these calculations showed 19 of the 20 supports met the PG&E
criteria for frequency as reported in the R, L. Cloud progress report
dated January 9, 1982, Review of the calculations showed that snubber
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flexibilities F>d not been included in the -omputations., Cloud
erDloyees stateu that these calculations haed not been approved and
the snubber flexibilities would be includec in the fina! calcula-
tions,

2) Equipment Calculation Review

The only completed, checkec and approved .alculation packages in any
ared were those for the Main Annunciator Cabinet located in the Cable
Spreeding koom and the Diesel Generator Fuel 01) Priming Tank. Review
of these calculations fndicated the following.

@) Matin Annunciator Cabinet - In the calculation of the cabinet
response, 1) 12 ga. sheet metal side paneis ( 25" x 85") were
treated as simple beams without verification of the appropriate-
ness of this assumption, 2) angle structural semders were treated
¢s simple beams without appropriate consideration of torsion, and
3) the locations of the centroids of the angles were computed er-
roneously. The last error was found to be due tr an error in the
handbook used for calculations, however, it appeared that insuf-
ficient consideration was given to the ap; licability of handbook
formulas and the basic assumptions ingrained in hancbook and simple
beam formula formulations. Dr. Cloud agreed that the calcuation
should be recdone., He further indicated that this celculation, in
é¢ddition to 3 others, had been performed by EDAC under a previous,
since cancelled, subcontract. These other calculations were found
to be inappropriate by Cloud personnel and were being redone. The
cabinet calculation was not checked in as much cetail 2s the other
- since it indicated that an EOI was to be generated. Therefore,
he felt that this was an fsolated occurance of an appraval of an
erroneous calculation,

b) Diesel Fuel 011 Priming Tank - No obvious errors were detected in
the review of this calculation. However, fnsuff:.ient attention
was given in the evaluation of the concrete anchnar Sults used for
the supports. This appeared to be cCue to the 1. ~_coritude of the
calculated seismic responses, however, we fndicated to Cloud that
these should be appropriately evaluated in all ruture calculations.

Given that an error was found in 1 of the 2 completed equipment calcula-
tions reviewed, it is recommended that the NRC staff review additional com-
pleted equipmert calculations to determine whether or not this is an
isolated case. In addition, it was observed that procedures for perform-
ing the analyses of all items in the Cloud verit cation effort have not

yet been finalized by Cloud.

02
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PGZE Inspection

1) PG&F and Blume Civi) Engineering Related Calculations

Several topics related to the calculations performed by tne PGEE and Blume
Civi] Engineering personnel were discussed. These ciscussions are described
below,

e)

b)

e)

Containment Polar Crane - Discussions similar to those “Mch took place
on January 29, 1582, between Mr, Herring and PG4E and Blume personnel
were reported. Since that first discussion, PGEE had no now information
relative to this 1ssue and indicated that they intended to pursue it
further. (See Trip Report K. Herring to F. Miraglia, February 3, 1982,)

Containment Internal Structure Response Above Elevation 140' - The
steam generator and pressurizer enclosures which extend about 40 feot
2hove the operating deck (el. 140') were not modeled in the containment
structural model. Therefore, floor spectra at el, 140' were used for
the design of piping and equipment attached above el. 140' and coupled
to these enclosures. The effe-¢s of the enclosure flexibility are be-
ing evaluated. They indicate. qat affected items include Main Steam
and Containment Spray piping, and the safety and poxer operated relief
valves. The analysis of the Containment Polar Crene in the parked and
locked position (at the tops of the steam generator enclosures) is also
affected since the flexibility of these enclosures was not considered
inBlume's analyses of this crane.

Containment Pipewey - This steel frame structure, attached to the
containment shell exterior, was fnitially assumed rigid. It appears
that this assumption 1s not valid and the effects of its flexibility
are being investigated. PG&E indicated that items affected include
the Main Steam, Main Feedwater and Auxiliary Fe dwater piping, and
the Main Steam Isolation Valves.

Main Annunciator Cabinet - PGSE is analyzing the cebinet flexibility

in 1ight of Cloud's finding that it was not rigid as assumed initially,
They in“icated that their prelimiary calculations were demonstrating that
the cabinet was rigid. However, the PGSE personnel performing the anal-
yses were not aware of the connecticn deteils for the doors, internal
memder and cabinet supports to substantiate the validity of the assump-
tions made in their analyses,

Containment Exhaust Vent Structure Flexibility - Blume fnitially deter-
mined (November, 1970) that the exhaust vent had a natural frequency

of 50 Hz and notified PGAE of this fact. In Decemder, 187C, Blume
determined that the 50 Hz was in error and that the frequency was 2 Hz.
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However, they never notified PG&E of th's change. Hosgri evzluations
done by PGSE relfed upon the 50 Hz frequency and determined that the
vent would remain elastic. PG4E stated that with a 2 Hz natural fre-
quen.y, recent evalustions indicate t'.at modifications are required
for the vent to remain elastic under the Hosgri criteria and they are
evil.ating the feasibility of a non-linear analysis to demonstrate
acCceptedility without modification.

f) Annulus Spectra Revisions - Three revisions to the containment
e~nulus spectra have occurred since the initial discovery of the
annulus problem, The first accounted for appropriate orientation,
and the second accounted for appropriate mass and stiffness distri-
butions. PGSE indicated that the latest revision has been
necessitiated by Blume discovering (in a recent irternal Blume de-
sign audit) that the upper vertical massess of the internal struc-
ture in the inftial Hosgri analyses inappropriately included such
ftem; as the Steam Geneietor, Reactor and Reactor Coclant Pumps.

In addition, the two masses of the internal structure were trans-
posed in the recent evaluations.

Given these and areviously iadentified prodlems relating to the analyses

performed by Elume, PGSE stated that they were currently formulating a

progrem to be i1nstituted by Blume to check the adequacy of Blume's

pést enzlyses and to fdentify appropriate final analyses results. we

fndiceted that we concurred with the need for such a progrem.

2) FGLE Piping Design and Construction

Recent R, L. Cloud progress reports have fdentified several as-built

descrepancies during piping walk-downs. One fssue ‘dentified was valve

operator orfentation. Correct measurements of valv2 operator orien-

tations apparently were not made during the IE Bulletin 79-14 walk-downs.

PGAE currently plans to walk-down all piping tu record correct valve
orientations.

According to PGSE the majority of the 2s-buil. dirensional descrepancies

icentified by Cloud were errors in drafting and nct in the analyses.

PGSE stated that the original piping drawincs tha' were Fa“ked-up during
the field as-built walk-downs were used by t.e pining analysts., These
arawings were then sent to the draftine departmen:. to develop the fing)

'soretrics. These drewings were not treated as record drawings and
therefore, were not subject to stringent quality control procecures.

PGLE currently plans to upgrade the drawing controls on the piping iso-
metric drawings and they also plan tz Jerform a cerple of 17 walk-downs
to the IEB 79-14 criteria, This effort will require further NRC review

when PGEE completes the current eva.uations on 211 open items,
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3) Oncoing PGE: Investications

In acdition to the work described above, PGEE 15 1n the process of
instituting "trong project management control of the in-Pouse seigmic
reverification effort. Since PolE has fnftisted and 1s inftfating
several additional internal Programs to address the coacerns fdentiffed
by Cloud end themselves, 1t is recomsended that the KRC steff soet with
PGIE to discuss ths édequacy of thece progrems end to ¢ciress the cpon
ftess fdentified tn date. Special attention should be giwen to ¢ssuring
that the resolution of prodlems is approached in on orgerly feshion,

Site Visit Odservations

On our site visit, we inspected the containcent exhaust went, the stesa gen-
erator and pressurizer enclasures, and tha Kain hnnuncistor Cstinet. Our
observations are presented helow.

1)

Z)

. R i

Conteiniznt Fxhazust Vent

From a visual inspection of this structure, 1t ¢ppecred chvicus that the
netural frequencizs were substantially lower then the 50 W2 celculeted

initially by Blume, and used by PGLE in fts Hosgri evaluction of this
strucure,

Sieezm Gzneretor end Press.rizer Enclosures

From a visual inspection of these struciures, the potentie] for further
erplificetion of motion ebove ei. 140" ¢ppezred obvious, etzecielly cea-
s1dering the connection of the Polar Crine to the steco gencretor enclo-
ures.

Main Annunciztor Panel

From a visuel inspection of this panel it wes odserved that:
Tne conception of this cabinet fnoraired in the Cloud enelyses
wes rmore represertative of the physical configuration then that
ingrained in recent PGAE evaluations.

The analysis performed recently by PGLF contatned teveral as-
sumptions which were not regresentat‘ve of the physical situation.

Several looce ana missing bolts were obvious.
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Sésed upan the sbowe nbservations end the previous discuszions of the
problems in these areas, 1t sppears thet meny of thess prodblems could
Nawe heen awcidec 17 analysts hed been required to welicown ther. structures.

W =Sn ey
Origing! signes b1y
Lenneth S, Herring

Systematic Evalusction Progr w» Branch
Diviston of Licensing, KRK
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Mr. M2icolm H, Furbush

Yice President - Genera) Counse)
Pecific Cas & Electric Corpany v
P.0. oox 7442

San Francisco, California 94120

cc: Pnilip A. Crane, Jr., Esq.
Pacific Gas & BElectric Company
P.0. Box 7442
Sen Francisco, Californfa 94120

Janice E. Kerr, Esq.

California Public Wilities Commission
350 ¥cAllister Street

San Francisco, California 94102

Wr. Frederick Evssler, President

Scenic Snoreline Preservation Conference, Inc.
LEZ3 VMore Mesa Drive

Santa Sarbara, Californfa 93105

Ms. €1rzabeth Apfelberg
1415 Cozadero
See lurs Odispo, California 9340)

K=, Gordon A. Siiver

Ms. Sandra A, Silver

1760 Alisal Street

San Lufs Mispo, California 9340)

Harry M. Willis, Esg.

Seymour & Willis

601 Lalifornia Street, Suite 2100
Se¢n Francisco, California 94108

Mr. Richard Hubbard

MHE Techmical Associates
Suite K

1723 mami)ton Avenue

Sen Jose, California 9512%

Hr. Joha 'arrs, "anaging fditor

Sen Luls Od1spo County Teleoram-Tribune
1321 Johnson Avenue

P. 0. Box 112

San Luis Bispn, California 93406

DIABLO CANYON
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Ms. Raye Fleming
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Paul C. Valentine, f q.
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MAR 31 1982
I IE I PTLE 0OPY
Docket Nos.)S0-275, 50-323 (OPS)

Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, Caiifornia 94120

Attention: Mr. Philip A. Crane, Jr.
Assistant General Counse)
Gentlemen:
Subject: NRC Inspection of Diablo Canyon Units 1 & 2

This refers to the routine inspection conducted by Mr. P. Morrill of

this office on November 13, November 30, December 23, December 29,

December 31, 1981 and January 6, 1982, as well as the inspections conducted
by Messrs. P. Morri1l and P. Joukoff of this office on January 7-8, 1982,

of activities associated with the Seismic Reverification Program requfired

by NRC Order Suspending License DPR-76 (CLT-81-30). Discussions of our
findings were held by Mr. Morr{i11 with Dr. R. Cloud of R. L. Cloud
Associates, Inc., on December 31, 1981, and with Mr. 1. Wollak and other
members of your staff on January 8, 132, at the conclusion of the inspection.

Areas examined du) ing this inspection are described in the enclosed
inspection report. Within these areas the inspection consisted of selective
examinations of procedures and representative records, interviews with
personnel, and observations by the inspectors.

fin accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure(s)
will be placed in the NRC Public Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold information contained therein within thirty days

of the date of this letter. Such application must be consistent with the
requirements of 2.790(b)(1).

Should you have any questions concerning this fnspection, we will be glad
to discuss them with you.

Sincerely,

SDR ADOCK o?.ggg;s D M\ Steyn i
PDR D. M. Sternberg, Chief 1EO]
fe=-tor Operations Projects Branch . |
orricep RV /ikentaa . ..M S W' k‘\( ............... sulihiagsass luvissicorpeussvimeninvelsavres // .........
suanameh) ..YOUNG...o..... .. STERNBERG.... 81 \1 ..................................... IR,
oare) 3dg/82 | 3/30/82 Th O R RN \

NRC FORM 318 110 B0 NRCM 0240

OFFICIAL RECORD COPY
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Pacific Gas and Electric Company -2-

»
Enclosure:
Inspection Report
Ylos. 50-275/82-02
50-323/82-02

cc w/o enclosure:

W. A, RPaymond, PRAE

E. B. Langley, Jr., PGAE

R. C. Thornberry, PGAE (Diablo Canyon)

Sent to OMB for DCS processina

Distributed by RV:

State of CA (Hahn & Johnson)
Sandra Silver (Report only)
$eppR fieoc ident Tre s ecta &
RHE (w/o enclosure)
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U. S. NUCLEAR REGULATORY COMMISSION

REGION V
50-275/82-02
Report No. 50-323,82-02
Docket No. 50-275, 50-323 (OPS) License No. CPPR-39, CPPR-69 Safeguards Group

Licensee: Pacific Gas and Electric Company

P. 0. Box 7442

San Francisco, California 94106

Facility Name: Diablo Canyon Units 1 & 2

(1) Pacific Gas and Electric Company, San Francisco, California
22) URS/Blume and Associates, San Francisco, California
3

jnspection conducted: ) R. L. Cloud Associates Inc., Berkeley, California

Inspection conducted: November 13 and 30, 1981, December 23, 29 and 31, 1981 and
January 6-8, 1982

Inspectors: M
. Morrill, Reagtor Jnsp

5-29-8L
~Date Signed

32982
Date Signeu

; IJ-30 -8
. s Jects Section ¢ Date Signed
Reactor Operation® Project Braich

Approved by:

Summary:

Inspection of November 13 and 30, 1981, December 23, 29 and 31, 1981 and

January 6-8, 1982 (Report Nos. 50-275/82-02, 50-323/82-02)

Areas Inspected: Routine inspection of activities associated with the licensee's
Tndependent Evaluation of Seismic Service Related Contract work performed prior

to June 1978 pursuant to NRC Order Suspending Licensee (CL[-81-3)). This inspection
effort involved 64 inspector-hours on-site by two NRC inspector/investigators.

Results: The findings contained in this report will be evaluated in conjunction
with other ongoing reviews related to the seismic adeouacy of Diablo Canyon.

8204140428 0p
PDR ADOCK 03090573
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Persons Contacted

Pacific Gas and Electric (PG&E) Company

* E. Kahler, Senior Quality Engineer
* V. Ghio, Senier Civil Engineer
* 1. Wallak, Supervising Civil Engineer

R. L. Cloud Associates Inc. (Cloud)

**R. Cloud, President
**p_ Chen, Project Engineer

URS/J. A. Bluwe and Associates (Blume)

D. Lang, Project Manager

L. Malik, Manager of Structures Department

D. Jhaveri, Vice President, Deputy Manager, Nuclear and
Energy Division

The inspectors also talked with and interviewed a number of other
licensee and contractor employees.

* Denctes those attending the exit meetina on lanuary 8, 1982.
**Denotes those attendirg the exit meeting on December 31, 1981.

Organization and Management

The inspector examined the R. L. Cloud and Associates (RLCA)

proposed seismic reverification program dated December 3, 1981, and
discussed the program implementation with Dr. Cloud and his employees.
The inspector observed that RLCA had six full-time and three
subcontracted engineers working on the reverification program.

The inspector also observed that RLCA had contacted Stone and Webster
for assistance on system design review in a letter dated December 23,
1981, Dr. Cloud informed the inspector that the Ouality Assurance (QA)
review to be done by Roger Reedy, Inc. (Reedy), was under way and that
Reedy had set up his audit plans, was accumulating plans and manuals,
had begun a preliminary review of the documents received to date,

and was beginning to audit the various seismic subcontractors. The
inspector also discussed RLCA reporting requirements with Dr. Cloud.
Dr. Cloud stated that on or about the time of the November 3, 198
meeting with the NRC his contract responsibility shifted from

Mr. J. Rocca to Mr. G. Maneatis. As a practical matter, Mr. Rocca
retained technical responsibility to assist RLCA in obtaining infor-
mation while findings and identified problems were dealt with at

Mr. Maneatis' level. RLCA employees felt that this arrangement had
significantly speeded the flow of information from PG&E to RLCA.
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Review of Cloud Progress Reports

The inspector examined the RLCA reports, listed below, and the RLCA
files, and discussed items identified in the progress reports with
RLCA personnel to verify adherence to the NRC's order (CLI-81-30) of
November 22, 1981.

a. Progress Report of Seismic Service-Related Contracts Prior to
June 1978.

Progress Report No. 1 11/2 - 11/10/81
Progress Report No. 2 11/11 - 11/23/81
Progress Report No. 3 11/24 - 12/8/81
Progress Report No. 4 12/9 - 12/21/81

b. Desian Verification Program - Seismic Service Related Contracts
prior to June 1978 dated December 3, 1981 (Program).

The inspector observed that the program had evolved through the use of
the progress reports, in that RLCA personnel had deleted Westinghouse
and General Electric from further consideration on the basis that they
were primarily equipment vendors and whatever services they offered were
in support of licensing. The inspector stated that this interpretation
of the NRC's order should be documented and requested that RLCA
employees document and justify their position. Subsequently, the
documentation effort requested was included in RLCA's Progress

Report No. 4 dated December 21, 1981, on pages 1 and 4.

The inspector also observed that RLCA employees had identified
several items requiring follow-up and/or more information. During
discussions with RLCA employees the inspector also determined that
there was confusion regarding the applicable seismic spectra for
aquipment in the auxiliary building (see Paragraph 6 of this report).
As a consequence of these observations, the inspector asked RLCA
employees how they were keeping track of errors and items requiring
follow-up. RLCA employees stated that they would use an "error/
open item" identification system and would include copies of the
"error and open item 1ist" in subsequent progress reports. Subsequently,
the inspector verified that this commitment was met in RLCA

Progress Report No. 5 dated January 6, 1982.

Review of R. L. Clouds' Quality Assurance (QA) Program Implementation

The inspector examined the RCLA QA Manual, Revision 5, dated November 1981,
and the RCLA QA Supplement, Revision I, dated December 1981, for the
Seismic Reverification Program. The inspector also examined the records
used to indicate which personnel had read and understood the manual

and its supplement. The inspector observed that two engineers and

one secretary assigned to the reverification program had apparently

not read or signed the records. RLCA employees committed to have all
appropriate project personnel read and sign this documentation. During
the inspection period the inspector verified that this commitment was
completed.



5. Review of Work in Progress

The inspector examined the seismic reverification program
generic sample work in progress For the following items to
verify accuracy and completeness.

i) Component cooling water piping seismic model

ii) Auxiliary building seismic model

iii) Component cooling water heat exchanger seismic model
iv) Charging System pump suction piping seismic model

The inspector discussed this work with the responsible engineers
and verified that their work was based on PG&E drawings which
had been verified at the plant by RLCA employees. The inspector
determined that in one case, the auxiliary building, the RLCA
employees were verifying the location of concrete block walls
(i.e.: PGAE Drawing 438431, Revision 12, shows added block walls
around the 480 volt switchgear) and other changes made after

the Hosgri report was prepared, but were not verifying embedded
items or all structural steel details.

The inspector examined the RLCA files (logs) related to
tne seismic reverification pregram to verify selected
conclusions stated in the RLCA progress reports. The
following specific items were examined.

i) Electrical raceway supports: seven of 20 examined by
RLCA apoeared in errcr. PG&E is following up on this
item.

ii) Heating, ventilating, and air conditioning equipment:
four equipment items were found by RLCA to have
deficiencies in their qualifications. PG&E is
following up this item.

iii) Electrical conduit supports: RLCA questioned the method
of qualifying the conduit. PGAE personnel were doing
additional calculations to qualify these supports. RLCA
intends to followup this PGAE work when it is completed.

iv) Differences between field walk down data and PG&E
drawings: PGAE resolving these on a case-by-case
basis.
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6. .Outdated Seismic Spectra for Auxiliary Building

a. While examinc the RLCA work which identi?,ca problems described in
the RLCA progress reports the inspecior observed that the RLCA seismic
analysis of piping located in the iuxiliary building was on hold
pending resolution of the seismic spectral inputs (spectra) RLCA
employees showed the inspector that the docketed "Hosgri Report”
(Section 4) dealing with the auxiliary building was different and
in some cases less conservative than the URS/Blume final Seismic
Report for the auxiliary building, dated October 1979. RLCA had
requested resolution by PG&E as to which were the controlling
seismic spectra in a letter, Cloud to Rocca, data November 5, 1981.
In a subsequent telephone call with URS/Blume (Cloud file P105-4-593-015),
an RLCA employee was told that the north-south spectra for the
auxiliary building in the May 1977 preliminary report were incorrect
in that the soil spring (north-south) was left out of the model, that
the October 1979 report corrected this error and that this (later)
spectra is in all cases lower. RLCA employees were aiso sent an
internal PGAE memorandum (DCM C-15 dated November 19, 1981), which
indicated that figures 17 through 34 of the October 1979 report
superseded figures 4-110 through 4-127 in the Hosgri report.

When questioned as to why RLCA did not bring this item to the NRC's
attention, Dr. Cloud stated that at the time this issue came up he
was interested in obtaining 2 set of spectra to conduct independent
calculations to complete his work promptly and well. Prior to the
NRC inspector discussing the issue, Dr. Cloud didn't know the status
of the October 1979 report versuses the Hosgri report but stated

that the time issue would have to be clarified before

his review could be completed. He felt that the RLCA work was

still valid since his work could check the PG&E calculation and
analysis methods using the Hosgri spectra and that wouldn't change
the reivew of methodology. Dr. Cloud felt it was PG&E's responsibility
to clarify the desian basis of the plant and in the interim he
intended to use the Hosgri (as defined by the ground spectra) report
since it was based on close scrutiny by the NRC and a host of others.
He also stated that any significant problem would have come out

of the RLCA Auxiliary Building review in any case.

Based on this information, the inspection staff concluded that

it was appropriate to continue the inspection efforts at URS/Blums'
(81umes'§ and PG&Es' offices in San Francisco in order to determine
the significance of the different spectra and the cause of the
apparent delay for reporting this matter to the NRC. The inspectors
met with Blume personnel on January 8, 1982 and with PG&E personnel
on January 7 and 8, 1982 in San Francisco.
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Blume personne! stated that the auxiliary building report prepared
in May 1977 was preliminary and marked as such. They went on

to explain that their design review (dated Gctober 27, 1978) had
discovered the inadverterit omission of the soil springs at elevation
100 feet in the north-south direction and that this omission was
corrected in the final October 1979 Report. Since this

omission led to conservative results for the auxiliary

building structural analysis, the Blume design reviewer concluded
that the preliminary analysis was conservative. The spectra
developed from the building resporses were different and Blume
expected PGE to take appropriate action. Since most of the
spectra peaks were lower it was thought by Blume personnel that
loads would generally decrease. The inspectcr observed that
qenerally translational spectra were reduced, torsional spectra
increased, and frequency Of peak responses increased. The inspector
asked Blume personnel why they had told RLCA personnel on

November 17. 1981 that the October 1979 report's spectra were

"in all cases iower" RLCA telecon record P105-4-593-015). Blume
personnel responded that they had intended to communicate that
"responses were lower" and that tne October 1979 Auxiliary Building
Report contained the spectra which should be used by RLCA.

In response to the inspector's questions Blume personnel
stated that PGAE had requested them to analyze .the impact

of the changes in spectra on equipment, piping and components.
They went on to state that only equipment in the Auxiliary
Building, east side, above elevation 100 feet appeared to
require some seismic qualification checks since other spectra
for the Building were conservative. At the time of the
inspection no adverse effect on equipment qualification had
been identified. Based on an examination of the 1977-78 design
reviews, Blume personnel felt that this problem (omission of
soil springs ir amalysis) was unique.

In response to questions by the inspectors, PG&E personnel stated
that they believed that the October 1979 Report on the Auxiliary
Building was given to PG&E by Blume to fulfill the Blume/PG&E
contract. Four copies of the report were received, looked at
briefly, and filed. None were sent to the NRC or used to amend
the Hosgri Report as PGAE was unaware that the spectra changed
from the preliminary (May 1977) report.

The inspector pointed out that the original Blume Report on

Design Review dated October 27, 1978 had been reviewed by PG&E
personnel on December 1, 1978 and accepted by the responsible
supervisor on December 13, 1978 (PG&E Civil Engineerina Department,
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file 40.31). PG&E personnel stated that they did not do a
"design review" of Blumes' work but only verified that Blume

had asked and addressed the appropriate questions in their (Blumes')

internal design review. PG&E personnel stated that, had they
been aware of the different spectra between the preliminary and
final reports. they would have done something.

Reportedly when Cloucd personnel raised the issue in late
Ocrober 1981, PG&E personnel prepared overlays to look at

the differences and concluded that the differencies "didn't
Took too significant”. PG&E personnel did not report this item
to the NRC because they were not sure if it was a problem and
consequently tasked Blume to evaluate which areas of the Auxiliary
Buiiding were affected and what that would do to equipment

qualifications. PG&E personnel stated that there were insufficient

resources to devote to each "thing" that appeared to be of low
impact from a tecnhnical viewpoint and that they were directing
their resources to major items first. Reportedly the building
was unaffected and only a limited number of equipment seismic
qualifications might be unconservative. As a consequence,

PC&E personnel cancelled the internal memorandum, DCM C-15 of
November 19, 1981 (directing the use of the October 1979 report)
with another memo dated November 25, 1981 until Blume's review
is completed.

PGAE personnel also informed the inspector that they had
initiated a nonconformance report (NCR) on this problem and

that Engineering Quality Control (EOC) wouid followup resolution
of the problem. The NRC, DCO-81-0A-NOOS, indicated that PG&E
personnel had reviewed reportability under 10 CFR 50.36 and
50.55(e) and had concluded that reporting cannot be made until
the PGAE civil engineering review was completed.

The inspector examined the following documents to verify the
Ticensee’s and contractor's statements.

Hosgri Report - NRC Docket Files

May, 1977 and October 1979 "Auxiliary Building Dynamic
Seismic Analyses for the 7.5M Hostri Criteria" Reports

May 11, 1977 Transmittal Sheet - Transmitting the May 1977 Report

November 17, 1981 Dension/Long Telecon Cloud File P105-4-593-015

November 19 and 25, 1981 Letters (DCM C-15) Wollak to PGAE
Engineering Staff
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. " October 27, 1978 Blume Report on Design Review of the
Diablo Axuiliary Building

December 13, 1978 PG&E - Hosgri Design Verification of
The Auxiliary Bui® ding

November 20, 1981 - List of URS/Blume Hosgri Reports
(total of ten)

December 30, 1981 - NCR, DCO-81-QA-N0OOS Auxiliary Buildina

Undated Overlays of Seismic Response Curves for the
Auxiliary Building

The inspector observed that the entire matter had been handled
in an informal manner in that (1) Blume was conducting the review
based on verbal instructions, (2) the matter had not been
identified to the NRC until the inspectors discovered it,

(3) the items being identified by Cloud, PG&E and others were

not being systematically identified and tracked in any one place
or manner, and (4) the NCR written by PGA&E and shown to the
inspector was missing several signatures and dates. The inspector
aiso observed that he had not detected any apparent deception or
with holding of information and that the persons contacted had
been very cooperative with the inspectors. PGAE personnel
expressed concern that the problem of the Auxiliary Building
spectra may not be a safety problem at all and that to report

it is a problem prematurely would make it an issue regardless

of its safety implications. They also pointed out that reporting
this type of item was outside regulatory requirements. The
inspector stated that these points were correct but added that
there was extreme sensitivity to anything related to the seismic
analysis of Diablo Canyon and that it might be in the licensee's
3$3t interest to report items of concern before someone else

The inspectors met with RLCA representatives on December 31, 1981

and with the licensee representatives (denoted in paragraph 1) at the
conclusion of the inspection on January 8, 1982. The inspectors
sunmarized the scope of the inspection and the findings as described
above.
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Docket %o, 50278

Pacific @35 and Dectrie Company
P. C. bor 7442
San Freacisce, Califormia WM120

Attention: Ne, PAil{p A. Crane, Jr.
Asztstaat Senaral Counci)

sontiamen,
Sebject: Dladlo Canyon Muclesr Power Plant Independent Unsign Yerification
Progrea Meeting on May 15, 1982

This refers to the aesting hald on May 15, 1982 rding Dlablo Canyon
Indepenéent Dusign Verification Progres act:vities’

Subjects discussed during this meting are descridbed fn the enclosed
report,

In accordance with Section 2.790 of the KRC's "Rules of Practice,*
Part 2, Title 1N, Code of Poders! Replations, o of this Yotter and
the enclesed repert will by placed ta the KRS s Fublic Doc.ment Rous.

 Sincere)y,
Ociginal sfgned by

T. ¥, Bishop

T. ¥. Blakop, Chtef
Reactor Construction *ro jects
JranCh

Er<losure:
K2C Inzpaction Re
. 80-175/82-1

cc w/enclesere: beci  DMR/Document Control Desk (RIDS)

¥. A. Raymond, QAL '
l.é;‘.mmy. Mant g,:;:%'.\f'::,:’.: )
N ger, Profs.. Inspector

; . » sidont [nspector
B eF o&&? . Stlver (rpt anly)
‘ Dz State of CA (0. »e

| - ' .
¢ gl g | T

¥ OMORRLLY/ RISN0P B
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NJCLEAR RIGULATORY COMM!SSION

REGION v

Jecket Ao, 50-275 _ License No. CPPR-39

Licersee:

_San Francisco, California 94120

Diablo Canyon Nuclear Power Plan.

__Pacific Gas and Electric Company Corporate Office,

San francisco, Californi.

Meeting Conducted: May 15, 1982

C ~ |

Report hy: how |

"2 g
P, J. RornwlflkﬁeacfakATr,pector
w1 o

1w _s/mn/er

Aoproved by:

T. W. Bfsh., Chief, Reactor Construction Projects Date Signed
Branch

_immary: £ meeting was held with representatives of Pacific Gas and Electric Company,
‘eledyne Engineering Services, R. L. Cloud and Assocfate:, Consultants for

the Governor of Californfa, the Joint Intervenors, and the Nuclear Regulato 'y Commission
or May 15, 1982,

The meeting was requested by Teledyne for the purpose of developing a schedule for
the Verification Program managed by Teledyne Engineering Services. The schedule
=as to be included 1n 2 proposed Teledyne Engineering Services Interim Technical
Report

3-}ﬁG4w}‘;_H‘{q.
"" "\fk;n- C' ‘_'j"r




DETAILS
Meelirg Aitendees
¢. _eledyre Engineer 'ng “crvices (TFS)

“. E. Cocper, Verification Projec’ Manager

Y. Pacific Gas and Electric Company (PGAE)

€. hHoch, Project Manager

F. Lncke, Counci)

R. Fray, Verification Coordinator
S. Lew, Project Licensing Engineer

X o

£ Bechtel

8. Friend, Project Completion Manager
C. Anderson, Engineering Manager
K. Leah,, Proje.t Cost and Scheduling Engineer

.0 X

d. R_L. Cloud and Assocfates (RLCA)

R. L. Cloud, President
E. Dension, Verification Project Manager

e. MHE Associates

R. B. Hubbard, Ccnsultant to Governor of Cal*fornia

f. Center for Law in the Public Interest

J. R. Reynolds, Representative for Joint Intgrvenors

9. Nuclear Regulatory Commissio. (NRC

P. J. Morrill, Reactor Inspector

Heeting Objectiggg

The purpose of the mecting was to estab) “h _ schedule for completion
of the verification p-gram to be inciuded in a TES incsrim technical
report.

Background an¢ Introduction

On May B, 1982, TES sent a ‘etter to PGAE proposing a joint meetiag
detween PGAE, TES, and RLCA to obtain an indication of the FGAE
sthedule for the verificaiion progran. The TES letter al:. stated
that some discussion of the additiona! semuling and verification of




-
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tre indeps-cent Design Vesification Prograr (1UiF) woulC .« nece .ov,
ty tmgrove the (larity of precentation and refine the dre 't sched.le,
Sut would nct sib-.lartially change the enginee~ing plan. Since Vil
rerresentelives would de in Sen Francizes on May 13, 14, 4 15, 1982,
the meeting was set up L0 octur on the morning of May 15, 1322

Tre NRC wet inyited on May 13, 1982, anc subsequently fn.ited
recresentatives of the Governor of California end the Joi* Inter-
venirs. The NAD was represented by an inspector from Kegign V.
Bcchtel personnel were present at the meeting in their capacity 2-
part of the PGAL joint Project Organization which was déccuc-ec at

¢ previous meeting with the NRC on April 30, 1982. (Meeting

minutes dated May 18, 1982.)

TES Presentation

TES representatives explained the purpdse and scope of the meeting.
Or. Cooper ocutiined 1solated portions of the TES draft Interim
Technical Report currently being worked on by TES and RCLA /see TES
13th Status Report). Dr. Cooper expected the interim report to Se
Tssued 1n early June 1982. TIS requires some help from PGAE on
schedule developrent for completeness in the report and scheduling
their own work. After exsmining the items identified to cate, TES s
had grouped each of them 1n one of ni e groups. TES sugge:ted that
completion of the IDVP will run into August 1982 with current

manning levels. This general schedule is also based on & one wEek

turn around tise for information from PGAEL. The nire group: and
¢dditional work required by the ICVP are outlined below:

Buildings - TES 1s concerned with Design Control of Cranges
(TrcTuding field changes).

Piping - TES feels that piping fsometric drawings must be
updated and that the wei?h: énd crientation of valve: must be
checked. Five additiona pipring gnalyses will be fndependently
verifieg.

Piping Supports - TES fs checking the two piping codes used
(KdeTpipe and Plpisd). They may compute support lcads dif-
ferently,

Small Bore Piping - Five additional samples of axia) pipe runs
and'T3§~3é'1;n will Le reviewsd to assess Tug stress.  The
spacing criteria for supporte do not apzcar to be all inclusive.
Five samyles of smel) pipe will be rigorously analyzed to
verify engineering judgenent .sed in the field.

fquipment - Frequenty calculations for electrica) eguipment in
the mair conteo] board .1'1 bLe reviewed An acditional sampie
6f tanky will be analyzed for buckling of the skirt and
wlosning Toeds on the roof. Twec additiona)l pump qualifications
w110 be examined.  Two additional samples of MYAC equipment

will bhe aga=inng
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Shale Tested Fquipment - Confirm assumptions !locatisn. tess
Procedure, mounting, spectra, etc.) for al) equipment scigm ceily
qualified by shake table testing excluding NSSS.

Lencuft Supoorts - RLCA will verify PusE corrective actions
after PGEL has conpleted field changes. TES will also check
sefsmic inputs (PGBE Task 7100) after PGAE is finished. PGLE
's to respond to criteria deficiencies (RLCA File 930).

HYAC Ducting - Mo sdditional sampling.

Mosgri Spectra - Mosgri and Blume spectra must be reconciled
and controlled. Spectra must be developed for certain areas.
Where preliminary or compromised spectra were used for equip-
ment qualification, the spectra and qualification must be
evalyated. FPGSE must confirm that the correct spectra were
used for all Hosgri qualification. TES will selectively
verify new spectra.

PGSE/Bechte)

Bechtel personnel stated that the proposed finfshing date for this
work (August 31, 1982) ¢1d not look good to them. After a brief
discussion of the esdditional sampling required by TES, the parties
tock a break. Upon return, the discussion started again dealing
with scheduling. It was finally agreed that TES should {ssue the
Interim Report without the inclusicn of a schedule or without dates
ca the schedule, After a review and an opportunity for discussion,
the PGAE/Bechte] personne) felt they could better derive a meaning-
ful schedyle,

NRC

The NRC representative asked how the 1icensee expected to improve
the scheaule. The licersee's representative stated that this could
be accomplished by adding more resources (people) to the varfous
organizations. The NRC representative stated that the notification
time for this meeting had been very short and that, for future
meetings, & week would be mich more appropriate to allow notifica-
tion and travel time.

MHS Assocrates

The Governor's consultant stated tha: the notification for the
Tieting hed been toc short and stated that it was taking too long

to get copies of reports and letters from the NRC in Bethesda. In
the ensufng discussion, PGAE states that they would serve all the
parties for documents generated by PGBE, but TES wes not under such
a reguirement end should not be, since 1t would divert them from
tneir primary task. The Governor's representative stated that they
w2.ld probably bring this proble~ to NRR's (Harold Denton) attention
ince they were not -atisfied.
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Center for Law in the Pubdlic Interest

The intervenor's representative generally supported the Governor's
consultant and also requested a prompter distribution of documents
generated by the IDYP.

The meeting acjoured with the understanding that TES w.uld fssue an
Interim Technica) Report in the near future without a schedule. PGAL/Bechte!’
would then be able to discuss the findings with TES and RLCA to estanlish

3 schedule.
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Docket Nos. 50-275 TE ™ PTLE 00FY
50-323

Pacific Gas and Electric Company
P. 0. Box 7442
san Francisco, California 94106

Attentian: Mr. Philip A. Crane, Jr.
Assistant General Counsel

Gentlemen:

This refers to the inspection activities conducted by Messrs. P. J. Morrill
and J. . Eckhardt of this office as well as Messrs. K. S. Herring, J. R.
Fair, H. . Schierling, ?. T. Kuo, and H. E. Polk of the NRC headquarters
offices during the month of May 1982, of activities authorized by NRC License
No. DPR-76 and Construction Permit No. 69 related to the Diablo Canyon Independent
verification Program (IDVP). Mr. Morrill and others of our staff discussed
our findings with Mr. M. Tresler of PGLE on May 14, 1982, with Mr. R. L.
Cloud of R. L. Cloud and Associates on May 13, 1982, with Mr. W. E. Cooper

of Teledyne Engineering Services on May 26, 1982, and with Mr. W. white of
Bec ower Corporation on May 28, 1982. Mr. J. Knight of NRC Headguarters
wad alsd present as an cbserver during the inspection effort at Teledyne
Engineering Services offices in Waltham, Massachusetts.

Areas examined during this inspection are described in the enclosed inspection
report. Within these areas, the inspection consisted of selective examinations
of procedures and representative records, interviews with personnel, and
observations by the inspectors.

No {tems of noncompliance with NRC requirements were fdentified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosures
will be placed in the NRC Public Document Roon unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold {nformation contained therein within thirty days

of the date of this letter. Such application must be consistent with the

requirements of 2.790(b)(1).

8207150501 B2
SDR ADOCK 03600373
PDR
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Pacific Gas & Electric Company nt. o i
GVl w v WOG

Should you mave any questions concerning this inspection, we will be glad
to discuss them with you.

Sincerely,
5

D. M. Sternberg, Chief
Reactor Operations Project Branch

Enclosure:

cc w/o enclosure:

J. L. Schuyler, PGAE
J. D. Shiffer, PGAE

W. A. Raymond, PGLE

cc w/enclosure:
R. C. Thornberry, PGAE (Dfablo Canyon)
W. F. Cooper, Teledyne

bcc: DMB/Document Control Desk (RIDS)

Distributed by RV:

State of CA (Johnson)
Sandra Silver (Report only)
RHE (w/0 enclosure)
Resident Inspector



5. NUCLEAR REGULATORY COMMISSIC

REGION V
Report No. 50-275/82-20 and 50-323/82-10

Docket Nos. 50-275 and 50-323 License Nos. DPR-76 and CPPR-69

Licensee: Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94120
Facility Name: Diablo Canyon Nuclear Power Plant
Inspection Location
and Date(s): (1) Teledyne Engineering Services West Coast Office,
Hayward, California - May 6, 1982

(2) Pacific Gas and Electric Company, Diablo Canyon
Site, Avila Beach, California - May 10-11, 1982

(3) Pacific Gas and Electric Company Corporate Offices,
San Francisco, California - May 12-15, 1982 and
May 26-28, 1982

(4) R. L. Cloud and Associates, Berkeley, California -
- May 13, 1982

(5) Teledyne Engineering Services, Waltham, Massachusetts -

May 25-26, 1982
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Report by:

-

Al £/28/82

Réacior Construction Projects Branch
Summary:
Inspection during period of May 6-28, 1982 (Report Nos. 50-275/82-20 and
50-323/82-10)

The inspectors examined the following areas: (1) Implementation of the
Independent Verification Program including independence anc qualification

of personnel, review of independent calculations, examination of Quality
Assurance programs and Project Procedures, examination of log files and
discussions with personnel; and (2) Pacific Gas and Electric Company Technical
Program efforts including an examination of field modifications, a review

of Civil and Mechanical engineering procedures, as w2ll as an examination

of The 8lume Internal Reviews and discussions with personnel. This inspection
effort involved 112 inspector-hours by four NRC inspectors and 72 reviewer

m_._gg’r_'_s by three NRC Headquarters personnel.
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DETAILS

Persons Contacted

Pacific Gas and Electric Company

B. Hoch, Project Manager

S. Lew, Licensing Engineer

. Fray, Verification Program Coordinator

. R. Tresler, Mechanical/Piping Group Supervisor
H. Moore, Project Engineer, Unit No. 1

fﬂzmwc.
x

Bechtel Power Corporation

H. B. Friend, Project Completion Manager

R. C. Anderson, Engineering Manager

W. White, Assistant Project Eegineer, Seismic
J. K. McCall, Civil Group Supervisor
R
R
E

. L. Cloud and Asscciates

. L. Cloud, President
. Dennison, Project Manager

Teledyne Engineering Services (TES)

W. E. Cooper, Project Manager

D. F. Landers, Vice President, Engineering

Wray, Assistant Project Manager, Seismic

Moy, Principal Engineer and Manager

Sprangers, Assistant Project Manager, QA

Foti, Manager, Projects

Ciatto, Civil/Structural, Team Leader

Noriega, Assistant Project Manager, Stone and Webster
. Malohson, TES Quality Assurance

Cantalupo, Project Administrator

Boentgen, Manager, Testing and Instrumentation
. Wilkinson, TES West Coast Manager, Projects
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Teledyne Engineéring Services Hayward Facility

An ‘nspector visited the Teledyne Engineering Services (TES) Hayward
office on May 6, 1982 to verify the scope and purpose of that office's
involvement in the IDVP. Based on discussions with personnel and an
examination of TES records the inspector concluded that the subject
office did have personnel with mechanical and structural engineering
expertise who would gather "as-built" data from the Diablo Canyon site.
The inspector also concluded that this office would not become involved
in the TES Technical Reviews.



Diablo Canyon Site Tour

An inspector and the NRR Project Manager for the Independent Verification
Program (IDVP) toured the Diablo Canyon site on May 10 and 11, 1982

to determine the status of PG&E modifications and to determine the involvement
and awareness of on site personnel. The inspector determined that modification
to pipe and conduit/cable tray supports were largely complete and that

on-site operations and construction personnel were appropriately knowledgeable
of and involved with the IDVP. The inspector also observed that PG&E

and Bechtel personnel were in the process of formulating their working
relationships with the consolidated Bechtel/PG&E organization.

PG&E and R. L. Clou! and Associates Offices

Two inspectors and the NRR Project Manager for the IDVP visited the

PGLE and RLCA offices in San Francisco and Berkeley, respectively, during
the period May 12-14, 1982 to verify adequate implementation of the

IDVP plan and to review selected portions of the ongoing PG&E Technical
(c?rrective) Programs. The inspectors examined the documents listed

be low:

PG&E Documents

p-19, dated May 6, 1982 “Procedure for Reviewing as-built piping isometrics
against seismic and thermal computer analyses"

p-11, dated February 27, 1982 "Procedure for Seismic Analysis"

C-17, dated April 19, 1982 Design Criteria Memorandum (Spectra for
use in engineering analyses)

RLCA Documents

QA Manual, dated March 22, 1982
Contract with PGRE, dated December 3, 1982
Diablo Canyon Indespendent Verification Program Project Specific Instructions,

dated April 13, 1982

The inspectors also discussed the PGAE Technical Programs and calculations
with PG&E and RLCA personnel.

The inspectors observed that Procedure P-19 had different criteria

for measurement tolerances than the IEB 79-14 walkdown tolerances
contained in Procedure P-11. PG&E representatives stated that P-19
tolerances were used for engineering evaluations of deficiencies noted
in the walkdowns. The inspectors requested that PG&E document the
basic for the increased tolerances. PG&E representatives stated that
they are currently revising the procedure, and would document the
basis for any tolerance increases for the revised procedure.
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The inspectors observed that the RLCA contract referenced the appropriate
PGRE QA reguirements. RLCA personnel stated that they were waiting

for PGLE modifications before re-review of the main annunciator cabinet.
RLCA personnel also stated that TES was in the process of auditing RLCA
and that their QA program may be superceded by the TES QA program.

Teledyne Engineering Services Offices

Two inspectors, the NRR Proje-t Manager for the IDVP, and two technical
reviewers from NRR visited the TES offices in Waltham, Massachusetts
during the period May 25-26, 1982 to verify adequate implementation

of the IDVP plan, to examine the independence and qualifications of

TES personnel, and to verify adequacy and implementation of TES procedures.
The inspector examined the following documents:

1DVP-PP-005, Rev. 0 draft, dated 4/5/82 "Potential or Apparent Conflicts

of Interest of Individuals"

10VP-PP-003, Rev. 0, dated 3/31/82 "Preparation of Open Item Reports,

Error Reports, Program Resolution Reports, and 10VP Completion Reports”
TE? Letter dated 4/2/82, 5511-16, TES to PG&E Forwarding Program Management
Plan
TES Lgtter dated 4/14/82, 5511-26, TES to Stone & Webster, Roger F. Reedy

RLCA

IDVP-PE-004, Rev. O, dated 3/31/82 "Applicable Quality Assurance Requirements"

TES QA Manual, March 21, 1980 and Project QA Program, project 5511,

Rev. 3, dated 4/2/82

Roger F. Reedy, QA Manual, Edition 1, Rev. 0, dated 12/22/81

Project QA Program 5511, Rev. 0, dated 1/8/82

PG&E Specification CO Rev. U, dated 11/10/81 - Teledyne "Specification

for Consultants Quality Assurance Program"

EP-1-013, Rev. 0, dated 4/5/82, "DCNPP Individual, Design Verification
Program - Program Management P.an" '

EP-1-014, Rev. 0, dated 3/18/82 'TES Review and Evaluation Team Activities
for DCNPP Design Verification Program"

Special QA Procedure, SQAP-81-01, Rev. 0 "Control of Drawings, Specifications,

Procedures and Instructions
TEP-1-001, Rev. 2, dated 9/2/81 "Initiation Approval, Implementation,
Revision, and Control of TES Procedures and Engineering Instructions"
TEP-1-002, Rev. 2, dated 3/23/81 "Guidelines for Writing TES Engineering

Procedures"




TEP-1-004, Rev. 0, dated 9/8/21 "Reporting of 10 CFR 21 Offenses”

TES QA Audit Summary for 5/17-18/1982 “Audit of Document Control upon
Completion of Phase 0"

PGLE letter to TES, dated 1/8/82, Agreement with TES for Design Reverification
Program, Contract No. 5-2-82

April 20, 1982 TES visit to RLCA offices - Trip Report

PGLE letter to TES, dated 5/3/82, Approval of TES QA Program

The inspectors also conducted interviews with TES personnel and discussed
the application of TES procedures to the IDVP.

A) Independence of Teledyne Engineering Services

The inspectors reviewed the independence of the design verification
contractor Teledyne Engineering Services (TES). The objective

of the review was to ascertain whether the contractor could be
expected to provide an objective, dispassionate technical judgment,
provided solely on the basis of technical merit. The following
factors were considered in this determination:

a. The extent of the previous or current involvement of TES
and the TES reviewers with Pacific Gas and Electric Company
or Diablo Canyon.

b. whether the TES reviewers or members of his or her immediate
family own any beneficial interest in PG&E.

c. Whether members of the immediate family of the TES reviewers
are employed by PG&E.

Information provided by TES to tne NRC demonstrated that recent
contracts between TES and PGE account for only a small amount
of TES revenue. The inspectors consider the value low enough
to assure corporate financial independence.

The inspectors consider that the TES individuals involved in

the IDVP demonstrate sufficient independence. This conclusion
was based on review of twenty-four of the reviewers “Conflict

of Interest" statements and confidential interviews with nine
TES individuals. In all cases it was found that the individuals
met the independence criteria established by the contractor.

In summary, for the reasons given above, the inspectors conclude
that the selected contractor, TES, has adequately demonstrated
both corporate and individual independence.



B)

Implementation and Adequacy of Procedures

The inspectors observed that the TES letter 5511-26, dated 4/14/82,
made a minor revision to the NRC approved IDVP Plan. The inspectors
stated that the NRC must be kept informed of all changes to the

plan and that NRC concurrence must be obtained prior to implementing
procedures less conservative than the NRC approved IDVP. TES
representatives explained that the only change that they had

made was to distribute copies of "Potential Program Resolution
Reports" and "Potential Error Reports" to PGRE. TES representatives
stated that they would include this item in their next "Semi-
Monthly Status Report" to document the change. The NRC inspectors
stated that this was acceptable.

The inspectors were informed by PG&E personnel present at TES
offices that Paragraph 10.3 of the approved IOVP had been interpreted
to allow calculations of fr=;uencies and made shapes of the Diablo
Auxiliary Building to be transmitted to PGAE. The inspectors
stated that PG&E and the IDVP members are free to discuss findings
sufficiently to understand them, and that PGLE (or any party)
could send the IDVP members as much information as they wished.
However, the inspectors stated, it was not appropriate to send
copies of calculations, results of calculations, results of the
IDVP or conclusions of the IDVP to PG&E prior to sending them

to the NRC. The inspectors cautioned TES Personnel that even

an appearance of influence must be avoided and that the exchange
of data which PG&E personnel brought up should not be repeated.
During discussions to allow PG&E to understand the nature of

IDVP findings a record should be kept (telephone memo, meeting
minutes, etc.) to document the exchange. TES representatives
acknowledged the inspector's observations and stated that they
would submit an interpretation of paragraph 10.3 of the IDVP

plan as soon as possible, keeping in mind the inspector's statements
and the necessity of good communications. TES representatives
also stated that they were in the process of accumulating copies
of all the RLCA files to support the TES file item findings and
dispositions.

Pacific Gas & Electric Qffices

One inspector visited the PGLE offices in San Francisco during the

period May 25-28, 1982 to examine the findings of the Blume Internal

Review Committee and to check the status of ongoing civil/structural
work. The inspector discussed these items with PGAE and Bechtel personnel

assigned to the Diablo Canyon Project.



The inspector observed that there is no simple way to cross a specific
spectra to items for which it is relevent. The inspector also observed

that equations 3 and 4 of the Civil Design Criteria Memo (DCM) require
clarifications and that item TBOOl (Turbine Building Ductibility"

may be required for submittal to the NRC. PGLE representatives acknowledged
the inspectors observations and stated that equations 3 and 4 of the

DCM would be changed to clarify the use of an absolute sum.

Exit Interview

At the conclusion of each segment (by dates and locations) of the
inspection the inspectors met with appropriate representatives of
the entities inspected to explain the scope and findings of the inspection.



Staff Exhibit 52
| Regior. V Inspection Report: 50-275/22-30
X 50-323 /82-14
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Docket Nos &@

50-323

Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94106

Attention: Mr. Philip A. Crane, Jr.
Assistant General Counsel

Gentlemen:

This refers to the inspection activities conducted by Messrs. P, J. Morril]
and J. H, Eckhardt of this office during the period September 14-16,

1982, of activities authorized by NRC License No. DPR-76 and Construction
Permit No. 69 related to the Diablo Canyon Independent Verification
Program (IOVP). Mr. Morrill and Mr. Eckhardt of our staff discussed our
findings with Mr. F. Sestak, of Stone and Webster Engineering Corporation
on September 15, 1982 with Mr. W. E. Cooper cf Teledyne Engineering
Services on Septempber 16, 1982.

Areas examined during this inspection are described in the enclosed
inspection report. Within these arsas, the inspection consisted of
selective examinations of procedures and representative records, interviews
with personnel, and observations by the inspectors.

No items of noncompliance with NRC requirements were {dentified within
the scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the
enclosures will be placed in the NRC Public Document Room unless you
notify this office, by telephone, within ten days of the date of this
letter and submit written application to withhold information contained
therein within thirty days of the date of this letter. Such application
must be consistent with the requirements of 2.790(b)(1).
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Pacific Gas and Electric Company - 2 -

Should you have any questions concerning this inspection, we will be
glad to discuss them with you.

Sincerely,

/$s/
Reactor Project Branch No. 2

?éc}osunzi

nspection

Nos('WQZﬂ%E-% D
323/82-14

cc w/o enclosure:

J. L. Schuyler, PGAE
J. D. Shiffer, PGAE
B

. A, Raymond, PGAE

cc w/enclosure:

R. C. Thornberry, PGAE (Diablo Canyon’
W. F. Cooper, Teledyne

F. Sestak, Stone and Webster

bcc: DMB/Document Control Desk (RIDS)

Distributed by RV:

State of CA (Johnson)
Sancra Silver (Report only)
RHE (w/0 enclosure)
Resident Inspector
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RECION Vv
Rezort No. _50-275/82-30 and 50-323/82-14 TE ¥Q FTLE 0OPY
Docket No. 50-275 and 50-323  License %o. DPR-76 and CPPR-69 safeguarcs Group

——————————

Licensee: _Pacific Gas and Electric Company
P. 0. Box 7442
San Francisco, California 94120

Faciliry Name: Diablo Canyon Nuclear Power Plant .

Inspection Location

and Date(s): (1) Stone and Webster Engineering Corporation

Boston, Massachusetts September 14-15, 1982

Teledyne Engineering Services, Waltham, Massachusetts -

(2)
EZ? _ September 15-16, 1982
Report by: * F M—LA7 1982
P. J rriil, Reagctor Inspector Date S4gnea

L Ot 7 932

J. . Eckhardt, Reacfor Inspector Date Signea

ey
Approved by: 1w/ M
T. W. Bishop, Chief, Red¢tor Projects Branch, No. 2 Date Signec

Date Signed

Summary:

Ins n _during period of September 14-16, 1982 {Report Nos.
-~ 50~ and 50- -14

The inspectors examined implementation of the Independent Verification
Program including independence and qualifications of personnel,
implementation of Quality Assurance program‘ "4 Project Procedures,
and work in progress as well as conductir® ¢ _us:ions with personnel.
This inspection effort involved 48 in-~* -  ‘urs by two NRC
inspectors.
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DETAILS

-

Persons Contacted

Stone and Webster fngineering Corporation

*F. Sestak, Jr., Project Manager, Diablo Canyon Project and
Chief Engineer, Puwer Engineering

*C. Richardson, Assistant Engineering Manager

D. Shelton, Chief Engineer, Engineering Assurance

J. E. Krechting, Lead Power Engineer
*). Webb, Lead Engineering Assurance Engineer

J. J. Jacques, Principal Engineer, AFW & CRVP Systems

S. LaRiccia, Principal Engineer, Engineering Mechanical Division
E. Henebeny, Lead Electrical Engineer

*). Kelley, Quality Assurance Engineer

* Dengtes those present at the exit meeting on September 15,
1982.

Teledyne Engineering Services (TES)

**W. E. Cooper, Project Manager
**R. Wray, Assistant Project Manager, Seismic

W. S. Moonan, Controller
**).  A. Cragin, Manager Project Administration
C. G. Sprangers, Assistant Project Manager, QA
R. D. Foti, Manager, Projects
R. D. Ciatto, Civil/Structural, Team Leader
**| C. Noriega, Assitant Project Manager, Stone and Webster
J. H. Malohson, TES Quality Assurance
J. M. Cantalupo, Project Administrator
** Denotes those present at the exit meeting on September 16,

1982.

Verification of Independence for Technical Reviewers

Region V inspectors continued to evaluate the independence of IDVP
technical reviewers. The purpose of this program is to assure that
the individual. performing the IDVP will provide an objective,
dispassionate technical judgement, based soley on technical merit.
The following factors were considered in evaluating the ouestion of

independence:

1) Whether the individuals involved had been previously hired by
PG&E or Bechtel Power Corporztion (BPC) to do similar design

work.



2) Whether any individual involved had been previously employed

: by PG&E or BPC (and the nature of the employment).

3) Whether the individual owns or controls sigrificant amounts of
PG&E or BPC stock.

4) Whether members of the present household of individuals involved
are employed by PG&E or BPC.

5) Whether any relatives are employed by PG&E or BPC in a management
capacity.

To verify that the individual participants meet the established
independence criteria the staff has reviewed conflict of interest
statements, reviewed resumes, and confidentially interviewed

- dednante Tha Y ol mon S SRR sk sl
participants. The fco}vn"ous is & summaiy of that effort.

a. Conflict of Interest Statements

The Region V inspectors reviewed conflic. of interest statements
of TES participants (20 statements) who nave been assigned to
the program since June 1, 1982. The conflict of interest
statements of participants assigned prior to June 1, 1982 were
evaluated previously. These 20 statements included statements
of six individuals employed by consultants to TES. The organizations
that these individuals represent are: J. W. Wheaton Technology;
Hanse, Holley, Biggs, Inc.; Alexander Xusko, Inc.; and Foster-
Miller Associates. The conflict of interest statements signed
by these individuals indicated that none of the individuals

have any significant past or present involvenert with PG&E or
Diablo Canyon. The conflict of interest statements did not
include Bechtel Power Corporation. TES plans io revise the
statements, adding Bechtel, and have the participants sign the
revised statements. :

In addition to the conflict of interest statements of the TES
individuals, the Region V inspectors reviewed the conflict of
interest statements of the Stone & Webster participants in the
IDVP. Sixty-six conflict of interest statements were reviewed
which included all of the Stone & Webster participants with

the exception of two individuals whose statements were not
available at the time of the review. The conflict of interest
ctatements cigned hy thece individuals indicated that none of
the individuals have any significant past or present involvement
with PGAE or Diablo Canyon. Similar to the TES conflict of
interest statements, the Stone & Webster statemets did not
include Bechtel; the statements will be revised to include
Bechtel and will be resigned by the Stone & Webster participants.



,b. Resumes

The professional resumes of key TES and Stone & Webster
participants have been reviewed to give additional information
regarding the question of independence. This effort included
14 resumes of TES personnel assigned to the program since

June 1, 1982 (including consultants) and 36 resumes of Stone &
Webster personnel. The resumes indicated no employment
history with either PG&E or Bechtel.

Additionally, the resumes were used to evaluate the professional
experience and competence of the participants. The inspectors
concluded that the TES and Stone & Webster individuals involved
in the IDVP are competent and experienced in the matters under
review.

- Confidential Interviews

To further evaluate the question of independence, the inspectors
selected key participants in the IDVP and conducted confidential
interviews with them. This effort included interviews with
four TES personnel assigned to the program since June 1, 1982
and nine Stone & Webster personnel. In addition, twelve TES
personnel assigned prior to June 1, 1982 were interviewed as
discussed in paragraph 3.a of this report. In addition to the
question or independence, the line of questioning included the
possibility of pressure being applied to suppress findings.
Based on these interviews, the staff concluded that there is

no conflict of interest between the participants in the IDVP
and PG&E and Bechtel, and the participants feel no pressure to
suppress possible findings.

3. Examination of Corporate Financial independence

a. Teledyne Engineering Services (TES)

At the request of the NRR staff, the inspector questioned
Teledyne personnel regarding potential conflict of interest
regarding Bechtel Power Corporation and examined related
Teiedyne contractual documentation to verify the independence
of Teledyne from Bechte!.

The inspector interviewed twelve lead personnel of the IDVP at
Teledyne. Al1 of these personnel stated that they perceived
no problem for them in signing a "statement regarding potential
or apparent conflicts of interest" which included Bechtel as
well a< PGAE. However, some of the individuals also stated
that they had worked on Bechtel contracts in the past or were
currently involved in one or more Bechtel contracts although
none of this other work was related to PGAE. Based on these
discussions the inspector determined that four Teledyne personnel
were currently working on other Bechtel projects. These
projects are described below:



Project Scope and Contracting Office

3831 IE Bulletin 79-14 Pipe reanalysis
for Davis-Besse - Bechtel, Gaithersberg

5282 Control rod drive design analysis
for Limmerick - Bechtel, San Francisco

5504 Das Island LNG tank failure anlysis -
Bechtel, Great Britain Ltd.

5534 Acceptance criteria development for
high strengh boits for Palo Verde -
Bechtel, Los Angeles

5571 Testing of concrete anchor bolts,
generic - Bechtel, San Francisco

The inspectors discussed these projects and the extent of TES
Bechtel business with the TES IDVP Project Manager and TES
Controller. This disucssion and review of the TES computer
print-out of current projects confirmed that TES is currently
involved only in the five projects listed above with Bechtel.
The inspectors also observed that at this time TES has 254
projects of which approximately, 244 are active. In FY 1981
TES had a total of 261 projects of which five were with Bechtel
while in FY 1980 TES had seven Bechtel projects. The TES
billing to Bechtel for these projects was $1,824,000 in FY 1980
and $1,234,000 in FY 1981. The total Teledyne Corporation
business for FY 1981 was $3,237,600,000.. Although the company
has a policy to not reveal division totals the inspectors estimate
that the TES total annual business is between $20,000,000 and
$40,000,000.

b. Stone and Webster E.gineering Corporation

Similiar inspector interviews with the Stone and Webster
Project Manager and Assistant Engineering Manager indicated
that there were no contracts or financial connection between
Stone & Webster Engineering Corporation and Bechtel.

IDVP procedures and implementation

The inspector examined Stone and Webster IDVP related procedures in
conjection with the Phase II program plan, reviewed work in progress,
and interviewed Stone and Webster personnel to verify that appropriate
procedures were developed and implemented consistent with regulatory
requirements, and that the procedures were being followed. The
following procedures were examined.



Project Procedures:

1+1-2 dated 9/9/82
4-1-2 dated 8/26/82
5-1-2 dated 9/9/82
5-2-0 dated 8/2/82
5-3-2 dated 9/9/82
5-4-1 dated 9/10/82
5-5-0 dated 8/23/82
6-2-2 dated 7/14/82
6-3-2 dated 7/16/82
6-4-1 dated 5/14/82
3 dated 8/23/82

“Identification of Project Procedures"
"Project Quality Assurance Plan"
“Preparation and Control of Project Calculations"
"System Design Verification Program"
"Independent Design Verification Procedure"
"Field Verification"

"Sketches"

"Outgoing Correspondence"

"Incoming Correspondence"

"Conferences"

"Document Control"

"Reports"”

6-6-

6-7-0 dated 7/26/82
7-1-1 dated 9/9/82 "Project files"

The inspector also examined the items listed below:

Appendix D of the Phase Il Program Management P.an Dated
June 18. 1982 (Rev. 0) and Section 2.4 cf the Phase II Program
management plan.

Stone and Webster working drawings (Mark-ups) for the reevaluation
of the pipe break outside containment sources and targets.

Stone and Webster working drawings (Mark-ups) for the reevaluatfon
of cable tray separation.

Stone and Webster computer runs for assessment of electrical
circuit/circuit breaker adequacy.

Stone and Webster field walk down data/verification results.

The inspector also examined the Stone and Webster file system for
the Diablo Project and discussed the documentation and work in
progress with the engineers and supervisors actually doing the
work. Based on these examinations and discussions, the inspector
concluded that Stone and Webster personnel had prepared 2dequate
procedures consistent with the Phase II program plan and that these
procedures were being followed.

While at Teledyne Engineering Services, the inspector also examined
the TES QA audit summary of Stone and Webster conducted Juyly 30,
1982. The inspector verified that the audit was in accordance with
the TES QA program and that the findings resulted in appropriate
corrective action:.

Exit Interview

At the conclusion of each segment (by dates and locations) of the
inspection the inspectors met with appropriate representatives of
the entities inspected to explain the scope and findings of the
inspection.



Staff Exhibit 53
Region V Inspection Report: 50-275/83-04
50-323/83-03

FE3 111953

-275
50-3

Docket Nos.

Pacific Gas and Electric Company

P. 0. Box 7442

San Francisco, California 94106

Attention: Mr. Philip A, Crane, Jr.
Assistant General Counsel

Gentlemen:

Subject:

This refers to the inspection activities conducted by Messrs. P. J. Morrill and

J. H. Eckhardt of this office during the period January 25-27, 1983, of activities
authorized by NRC License No. DPR-76 and Construction Permit No. 69 related to
the Diablo Canyon Independent Verification Pro?rn (IDVP). Mr. Morrill and Mr.
Eckhardt of our staff discussed our findings with Mr. C. Beaulfeu of R. L. Cloud
and Associates on January 25, 1983, Mr. F. Sestak of Stone and Webster Engineering
Corporation on January 26, 1983 and with Mr. . E. Cooper of Teledyne Engineering
Services on January 27, 1983,

NRC Inspection

Areas examined during this inspection are described in the enclosed inspection
report. Within these areas, the inspection consisted of selective examinations

of procedures and representative records, interviews with personnel, and observations
by the inspectors.

No items of noncompliance with NRC requirements were identified within the scope
of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosures

will be placed in the NRC Public Document Room unless you notify this office,

by telephcne, within ten days of the date of this letter and submit written application
to withhold information contafined therein within thirty days of the date of this

Tetter. Such application must be consistent with the requirements of 2.790(b)(1).
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ific Gas and Electric Company -2- rc311183

i

;1d you have any questions concerning this inspection, we will be glad to
cuss them with you.

Sincerely,

)
N

T. W. Bishop, Chief
Reactor Project Branch No. 2

losure:
pection Report

S. -
50-323/83-03

w/0 enclosure:

L. Schuyler, PGLE
D. Shiffer, PGLE
A. Raymond, PGAE

w/enclosure:

C. Thornberry, PGLE (Diablo Canyon)

F. Cooper, Teledyne

Sestak, Stone and Webster v
L. Cloud, R. L. Cloud and Associates /

RSB/Document Control Desk (RIDS)

stributed by RV:
ate of CA

adra Silver (Report only)
sident Inspector



U. S. NUCLEAR REGULATORY COMMISSION

REGION V
Report Nos. 50-275/83-04 and 50-323/83-C3
Docket Nos. 50-275 and 50-323 License Nos. DPR-76 and CPPR-69
Licensee: Pacific Gas and Electric Company
P. 0. Box 7442 =
San Francisco, California 94120 IE® FILE COPY

Facility Name: Diablo Canyon Nuclear Power Plant

Inspection Location
and Dates: (1) R. L. Cloud and Associates
Cotuit, Massachusetts (January 25, 1983)

(2) Stone and Webster Engineering Corporation
Boston, Massachusetts (January 26, 1983)

(3) Teledyne Engineering Services, Waltham, Massachusetts
L (January 27, 1983)

Report by: P 2/1)
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Réa ior Inspector

Ckhar \& ; atel 1gn

Réa ior Inspector

Approved bv:ﬁw 26//“’}’
. F. Kirsch, Chief ate Signed

Reactor Projects Section No. 3

Summary:

Inspection during period of January 25-27, 1983 (Report Nos. 50-275/83-04 and
55-523733-03)

The inspectors examined implementation of the Independent Verification Program
including independence and qualifications of personnel, implementation of Quality
Assurance programs and Project Procedures, and work in progress as well as conducting
discussions with personnel. This inspection effort involved 48 inspector-hours

by two NRC inspectors.
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DETAILS

Persons Contacted

R. L. Cloud and Associates

*C. Beaulieu, Project Engineer, East Coast
*P. Beazley, Engineer

*D. Peelle, Project Administrator, West Coast
R. Felton, Office Manager, East Coast

*Denotes those present at the exit meeting on January 25, 1983.

Stone and Webster Engineering Cornoration

**F. Sestak, Jr., Project Manager, Diablo Canyon Project and Chief Engineer,

Power Engineering
K. Swenson, Lead Power Engineer

D. Shelton, Chief Engineer, Engineering Assurance
S. Baranow, Quality Assurance Program Administrator

**J. Webb, Lead Engineering Assurance Engineer

C. Lundin, Chief, Engineering Quality Systems Division

**J. Kelley, Quality Assurance Engineer

**Denotes those present at the exit meeting on January 26, 1985.

Teledyne Engineering Services (TES)

***W. E. Cooper, Project Manager
***J. A. Cragin, Manager, Project Administration
***]). H. Malohson, TES Quality Assurance

J. M. Cantalupo, Project Administrator

***Denotes those present at the exit meeting on January 27, 1983.

Verification of Independence for Technical Reviewe:-s

Region V inspectors continued to evaluate the independence of IDVP technical
reviewers. The purpose of this program is to assure that the individuals
performing the IDVP will provide an objective, dispassionate technical judgement,
based solely on technical merit,

In September, 1982 the conflict of interest statements were modified to
include Bechtel Power Corporation in addition to PGLE, due to Bechtel becoming
significantly involved in the Diablo Canyon project. The Region V inspectors
reviewed the revised conflict of interest statements of TES, Stone & Webster,
and the RLCA east coast personnel involved in the IDVP. These included

s.qgned statements from 58 TES, 108 Stone & Webster, and five RLCA personnel.
The .nly exceptions indicated on the statements were:

a. One RLCA contract person had worked for Bechtel from 1972 to 1977 on
the Midland and FFTF projects.

b. One TES person has a brother who works for Bechtel in Connecticut.



c. One TES person owns stock in a mutual fund which may or may not own
PGE&E stock.

d. Certain TES personnel worked on an IE Bulletin 79-02 (Anchor Bolt Testing)
contract for PG&E.

The inspectors consider that these exceptions do not constitute a conflict
of intere:t.

IDVP Procedures and Implementation

The inspectors examined IDVP related procedures in conjunction with the
Phase I and II program plans, re. iewed work in progress, and interviewed
personnel to verify that appropriate procedures were developed consistent
with regulatory requirements, and that the procedures were being followed.
These activities are described below:

(a) R. L. Cloud Offices (January 25, 1983)

Documents Exainined

“Technical Criteria Manual" P105-4-200-2 Rev, 2, 7/0/82

“Pipe Supports Technical Criteria" P105-4-200-3 Rev. 2, 11/22/82
“General Procedure Manual" P105-4-230-1 Rev. 2, 5/28/82

"Project Specific Instructions" P105-4-221-1 Rev. 2, 12/23/82

Six Calculations for Pipe Support Freguency, file P105-4-522-4
Six Calculations for Stress Analysis of Supports, file P105-4-522-5
Field Notes for the on-site examination of fourteen pipe supports
Telephone calls, file P105-4-593

Interoffice Memos, file P105-4-5%

R. L. Cioud, Associates, Inc., "Quality Assurance Manual," Rev. 2
Incividual non-conflict of interest forms ’

Training Completion Records

Based on the examination of these records and discussions with the

R. L. Cloud personnel, the inspectors concluded that the personnel

had a good working knowledge of their procedures, had been trained

in accordance with the Quality Assurance Manual, and had used adequate
controls for the exchange of information.

(b) Stone and Webster Offices (January 26, 1983)

Documents Examined

"Project Quality Assurance Plan", procedure 4-1-5, EA-1019 dated December 14,

1982
“Stone and Webster Standard Quality Assurance Program", SWSQAP 1-74A,

(Corporate Q.A. Program)
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"Construction Quality Assurance Evaluation", procedure 4-2-2, dated
October 28, 1982

“Evaluation of Construction Quality Assurance - Guy F. Atkinson Co."
Assessment Plan DC-19.01 dated 11/9/82

“Evaluation of Construction Quality Assurance - Wismer & Becker" Assessment
Plan DC-19.02 dated 11/9/82

"?iig/g;ping Installation Verification" Checklist Plan DCPP-001 dated
"Civil/Structural Work, Containment Building" Checklist Plan DCPP-002
dated 11/9/82

Task Packages for tasks E-3-1 thru E-3-34

Open item report files for EQI-8001 thru EOI-8063

The inspectors observed that the construction Q.A. audit by Stone & Webster
was based upon verification checklists for each contractor and each system

or portion of systems verified. Each checklist consisted of (approximately)
50 to 100 "attributes" which were selected individual requirements established
by (1) PG&E specification for doing the work, (2) PGRE design drawings,

(3) the Contractors approved Q.A. manual or procedures and %4) regulatory
requirements (identified by Stone & Webster personnel) at the time the work
was done. The audit consisted of an audit of records for completeness and
adequacy and an examination of the actual installation to verify conformance
to requirements (“"attributes") and accuracy of documentation.

The inspectors asked Stone & Webster personnel why the PSAR and/or FSAR

had not been used as a reference document in completing the Construction

QA audit. Stone & Webster personnel explained that such an approach would

not have added much to the IDVP since the translation of PSAR/FSAR/licensing
commitments to engineering documents (specifications and drawings) was a
project engineering function, whose inadequacies had already been dealt

with by other portions of the IDOVP and by the PG&E internal tecianical programs.
They went on to explain that they had used 10 CFR 50, Appendix B as a benchmark
appropriate for the guidance (regulatory guides, standards etc.) available

at the time the work was done (containment concrete 1969-72, NSSS piping
1973-74). This was supplemented by the Wismer & Becker, and Guy F. Atkinson
approved (by PG&E) Procedures and QA program as well as the design drawings
and specifications furnished by PG&E. The audit team consisted of ten Stone &
Webster personnel who worked at the Diablo Canyon site for eight weeks.

This team was divided into program evaluation (which verified documentation
was complete and then sampled this documentation) and physical verification
(which verified the as-built condition of the plant for 100% of the areas
examined). The 33 findings of the team were then examined by a "Findings
Review Committee" consisting of five senior Stone & Webster personnel.

The Findings Review Committee invalidated four findings and issued the remaining
29 as open item reports for the IDVP. Stone and Webster personnel stated

that 18 of the 29 haa been responded to as of the current inspection and

that they expected a response to 8 mo-e by January 28, 1983. Of the 18

responded to, 14 became "C" observations (no consequences or changes contemplated)
and 4 were finally judged to be invalid.
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Stone and Webster personnel showed the inspectors the two draft Interim
Technical Reports dealing with the Construction QA Audit which were reportedly
being reviewed by Teledyne. It is expected that these reports will be issued
as soon as Teledyne comments are incorporated. Unresolved open item reports
(if any) will result in another revision after they are resolved.

(c) Teledyne Engineering Offices (January 29, 1983)

Documents Examined

ECI files 6001, 7001 thru 7006, 8039 thru 8063, and 9001 thru 9029
QA audit of Stone and Webster Construction QA audit at site November
9 & 10, 1982, report dated November 16, 1982
Nuclear Services QA audit of Teledyne Contract No. E-0835 of General
Dynamics Electric Boat Division - Radiation Consulting for Diablo
Canyon Design Verification Program, Report dated December 23, 1982
Teledyne audit of R. L. Cloud and Associates, Implementation of QA
Program for IDVP and follow-up, conducted January 19 & 20, 1983
Teledyne audit of Teleayne Phase I EOIs and project procedures, report
dated September 8, 1942

During discussions with Teledyne personnel the inspector asked why the Construction
Q.A. audit by Stone and Webster did not utilize the PSAR or FSAR as audit

material. Teledyne personnel stated that this specific program had been
volunteered in response to the March 1982 NRC Region 5 memo and that this

adjunct program was committed to in the September 1, 1982 transcript. Teledyne
personnel also stated that little would be gained by reviewing the PSAR

or FSAR at the time the work was actually done, sin.e the regulatory requirements
of 10 CFR were governing.

Subsequently, the inspector examined the transcript of the September 1,
1982 meeting and the associated committments regarding the construction
QA audit program, to verify the completion of the licensee's committments.
The inspector olLserved that the aforementioned audit appeared consistent
with the conmittments made during the September 1, 1982 meeting.

Exit Interview

At the conclusion of each segment (by dates and iocations) of the inspection
the inspectors met with appropriate representatives of the organizations
inspected to explain the scope and findings of the inspection.
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ABSTRACT

Supplement 19 to the Safety Evaluation Report for Pacific Gas and Electric
Company's application for licenses to operate Diablo Canyon Nuclear Power
Plarts, Units 1 and 2 (Docket Nos. 50-275 and 50-323), has been prepared by the
0ffice of Nuclear Reactor Regulation of the U.S. Nuclear Regulatory Commission.
This supp’-nent reports on the verification effort for Djablo Canyon Unit 1
that was performed between November 1981 and the present in response to Com-
mission Order CLI-81-30 and an NRC letter to the licensee. Specifically,
Supplement 19 addresses those issues and other matters identified in Supple-
ment 18 that must be resolved prior to commencement of fuel loading operations.
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ABBREVIATIONS

ACI American Concrete Institute

AFw auxiliary feedwater

AFWS auxiliary feedwater system

AISC American Institute o* Steel Construction
AISI American Iron and Steel Institute

ANSI American National Standards Institute
ASLAB Atomic Safety and Licensing Appeal Board
ASLE Atomic Safety Licensing Board

ASME Americen Society of Mechanical Engineers
BNL Brookhaven National Laboratory

CAP Corrective Action Program

CCw component cooling water

CCwS component cooling water system

CRVPS control room ventilation and pressurization system

DCNPP Diablo Canyon Nuclear Power Plant

DCP Diablo Canyon Project

DDE double d-sign earthquake

EQI Error or Open Item

FSAR Final Safety Analysis Report

GDC General Design Criteri(on) (a)

HVAC heating, ventilation, and air conditioning
IDVP Independent Design Verification Program
ITP Internal Technical Program

ITR Interim Technical report

LOCA loss-of-coolant accident

NRC U.S. Nuclear Regulatory Commission

0IR Open Item Report

PGAE Pacific Gas and Electric Company

QA quality assurance

RFR k. F. Reedy, Inc.

RLCA Robert L. Cloud and Associates
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SER
SRSS
SSE
SSI
SWEC

TES

ZPA

Safety Evaluation Report

square root of the sum of the squares
safe shutdown earthquake

soil-structure interaction

Stone & Webster Engineering Corporation

Teledyne Engineering Services

zero period acceleration
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1 INTRODUCTION

The staff of the U.S. Nuclear Regulatory Commission {NRC) issued on October 16,
1974, its Safety Evaluation Report (SER) in matters of the application of the
Pacific Gas and Electric Company (PG&E) to operate Diablo Canyon Nuclear Power
Plant, Units 1 and 2. The SER has since been supplemented by Supplement Nos. 1
through 16 and No. 18 (Supplement 17 has not yet been issued. It is not related
to the design verification effort). SER supplement No. 18 (SSER 18) presented
the staff's safety evaluation on matters related to a verification effort for
Diablo Canyon Unit 1 that was the result of Commission Order CLI-81-30 and an
NRC letter to PG&E of November 19, 1981. This is SER Supplement No. 189

(SSER 19) and presents the staff's safety evaluation of those inresolved matters
identified in SSER 18 which must be satisfactorily resolved prior to commence-
ment of fuel loading operations at Diablo Canyon Unit 1. The verification
effort relates only to Unit 1 of the Diablo Canyon Nuclear Power Plant; there-
fore, this supplement applies only to Unit 1 unless otherwise stated.

This supplement is based on information available to the staff as of October 13,
1883. Verification efforts required for fuel load have been completed. Con-
firmatory documentation will be provided by the licensee on certain items. The
staff has not completed its safety evaluation of all the information that became
available after the SSER 18 information cutoff date of June 30, 1983 and which
relates to unresolved matters which need not be resolved prior to the commence-
ment of fuel Toad operations. The staff will prepare its safety evaluation on
these matters after completing its evaluation.

The verification effort covers a wide range of subjects that cannot be presented
effectively in the normal format of an SER and its supplements. Therefore,

the safety evaluation of the verification effort in SSER 18 was reported in
Appendix C to that supplement.

Appendix A to an SER supplement is normally used for an update of the chronol-
ogv for all Diablo Canyon Nuclear Power Plant related matters. The latest .
chrenology was included in SER Supplement 16 dated August 1983. As in SSER 18,
Appendix A has been omitted from this supplement. However, the continuation of
the chronology for the Diablo Canyon Unit 1 verification effort has been in-
cluded in Appendix C.

Appendix B to an SER supplement is normally for the bibliography to that supple-
ment. In this supplement the bibliography has been included in Appendix C.
Appendix D to this SER supplement includes the list of contributors and
consultants.

The NRC Project Manager for the Diablo Canyon Nuclear Power Plant is Mr. H.
Schierling. Mr. Schierling may be contacted by calling (301) 492-7100 or by
writing to the following address:

Diablo Canyon SSER 19 1-1



Mr. H. Schierling

Division of Licensing

U.S. Nuclear Regulatory Commission
washington, D.C. 20555

Copies of this Supplement are available for public inspection at the Commis-

sion's Public Document Room at 1717 H Street; N.W., Washington, D.C. and at |

the California Polytechnic State University Library, Documents and Maps Depart-

ment, San Luis Obispo, CA 93407. Availability of all material cited is o

described on the inside front cover of this report. ‘
|
|
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APPENDIX C

STAFF EVALUATION OF VERIFICATION EFFORT FCR
DIABLO CANYON NUCLEAR POWER PLANT - UNIT 1
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1 BACKGROUND AND INTRODUCTION

On August 5, 1983, the NRC staff issued SER Supplement No. 18 (SSER 18) which
presented the staff evaluation of a design verification effort for Diablo Canyon
Unit 1. The basis for this effurt and a description of the process of this
effort are described in detail in SSER 18. In summary, the Commission Memoran-
dum and Order CLI-81-30 (November 19, 1981) suspended the authorization to load
fuel and perform low power testing granted by the Diablo Canyon Unit 1 Operating
License No. DPR-76 because serious weaknesses had been identified in the imple-
mentation of the quality assurance programs of PG&E and its seismic, service
related contractors. The Commission Order required that an independent design
verification program (IDVP) of seismic, service related contract activities
(pre-1978) be completed to the satisfaction of the NRC prior to lifting the
suspension. In addition, the NRC staff issued a letter (November 19, 1981)
which required an IDVP with respect to non-seismic, service related contract
activities, PGAE internal design activities, and post-1978 seismic, service
related contract activities, which must be satisfactorily completed prior to an
NRC decision regarding a full power license. The activities associated with

the Commission Order and the NRC letter have become known as Phase I and

Phase II of the design verification, respectively.

The Diablo Canyon Unit 1 design verification effort consists of two separate
efforts. One is the IDVP as discussed above. It is conducted by organizations
and individuals not associated with PG&E under the program management of Tele-
dyne Engineering Services (TES). The other effort is the PG&E internal tech-
nical program (ITP) which is performed by PG&E's Diablo Camyon Project (DCP)
which is a combined PG&E/Bechtel organization.

As stated in SSER 18, by the fall of 1982 it became evident that the earlier
distinction between the pre-1978 and post-1978 effectiveness of design controls
was no longer valid and thus the timing for completion of Phase I and Phase II
activities was no longer necessary. PG&E proposed and the Commission approved
a three-step process for reinstatement of the suspended low power license and
issuance of the full power license as follows:

Step 1: fuel load authorization

Step 2: criticality and low power authorization

Step 3: full power license R
The specific activities that must be completed for each of the three steps were
delineated in the PGA&E submittal of December 3, 1982. In SSER 18 the staff
presented its safety evaluation of the design verification effort, both IDVP
and ITP, without specifically focusing on the requirements for the three-step
concept.

The staff safety evaluztion of the design verification effort in SSER 18 was
based on information that had been submitted by the IDVP and PG&E as of June 30,
1983. At that time the effort had not been completed. Further analyses and
verification effort by the IDVP and the DCP (including modifications by the

DCP) were still in progress. The purpose of this supplement, SSER 19, is to
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update the staff safety evaluation of those matter- that were identified as
unresolved in SSER 18 and which must be satisfac. ily resolved prior to fue)
load authorization, i.e., Step 1. It is based on information that had been
provided to the staff as of October 13, 1983. The submittals also include in-
formation with respect to Step 2 and Step 3, and SSER 19 addresses some of tnese
matters. However, the staff has not completed its evaluation and resolution in
this regard and intends to issue further SER 'suppleménts with respect to Step 2
and Step 3, as necessary. A chronlogy of events and information exchanges is
provided in Section 7 of this report.

Throughout SSER 18 the staff identified a number of items that reguire further
action by the 1DVP, PG&E, or the staff. They consist of (1) open items,

(2) incomplete PG&E and IDVP effort and staff review, and (3) need for future
docurentation or verification. With respect to open items, the staff identified
30 specific open items in its memorandum of September 6, 1983 to the Commission
(SECY-83-366). These items are listed in Table C.8.1 of this supplement. One
additional item (Item 31) has since been added to the list. As shown in the
table, 14 items require resolution for Step 1, 14 for Step 2, and 3 for Step 3.
These open items are issues that were identified by the staff during its evalua-
tion of the design verification effort that had been completed at that time by
the IDVP or PGA&E. They require further information, confirmation of data, addi-
tional justification or bases for an analysis, or additional analyses or modifi-
cations, as appropriate.

The safety evaluation presented in SSER 18 was incomplete in a number of areas
because at that time the IOVP had not completed its verification effort and the
necessary ITRs had not been issued. Table C.8.2 is a 1ist of these areas in
SSER 18. Finally, there were identified in SSER 18 certain requirements for
further documentation or verification. This includes commitments by the
licensee to update the Final Safety Analysis Keport (FSAR):and the need for
verification by the staff of certain PG&E act’ons. These items are listed in
Table C.£.3. Resclution of these items is not required prior to fuel load
authorization.

Since the issuance of SSER 18, PGA&E, the IDVP, and the staff have pursued the
completien of the design verification effort and the resolution of issues iden-
tified in that supplement, in particular with respect to matters that require
resolution prior to fuel load authorization. This included an NRC meeting

with PG&E and the IDVP on September 1, 1983 and a plant tour by the staff on
September 6, 1983. A)] meetings since June 30, 1983 are listed in Table C.8.5
The IDVP has since submitted all ITRs and Lheir revisions. They are listed in
Table C.8.4. A1l substantive information is provided in the ITRs. The IDVP has
updated its Final Report to incorporate that information. The licensee has
addressed the issues in SSER 18 in a number of submittals to the staff. Certain
items that require resolution prior to fuel load were discussed in an NRC
meeting on September 28, 1983, with the licensee. Much of the information has
been providad to the staff after September 1983.

This supplement presents the staff review and evaluaticn ¢f IDVP and PG&E infor-
mation on those matters in SSER 18 that need to be resolved prior to fuel load
authorization. The staff evaluation is presented in the same section format of
SSER 18 where the issues were identified.
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3 SEISMIC DESIGN VERITICATION EFFORT
3.2 Structures
3.2.1 Containment Annulus Structure

Spectrum Averaging (Table C.8.1, Item 1 - Step 1)

In Section 3.2.1.6 of SSER 18 the staff evaluated the coﬁtainment annulus
recponse, and specifically the free-hand averaging technique of spectra. In
Section 3.2.1.6 it is stated:

“Based on the insights gained through the BNL analysis of the struc-
ture as well 3s the review of the mathematical models, calculations,
and drawings in addition to the staff field observations, the staff
finds that the IDVP for the containment annulus structure was effec-
tive in ensuring that the dynamic response of the structure and
attached and supported equipment will be adequately defined. It is
noted, however, that while the use of free-hand averaging of peaks
and valleys in the spectra previously has been accepted by the staff,
the smoothed curve should be a reasonable average but not a lower
bound. Also, its use shculd be limited to trequencies away from
structural frequencies (peaks of the curve). The staff review is
not yet complete. However, the staff will review the future ITRs
before reaching a conclusion."

PGLE responded to the staff concern above in letters, including a letter of
Cctober 6, 1983, and in a meeting on Septemter 28, 1983, as discussed in Sec-
tion 1 of this Supplement regarding the implementation of the smoothing cri-
teria of the floor response spectra in accordance with the FSAR commitment.
PG&E furnished 3 sets of floor response spe~tra for the annulus steel frame
number 1 at nodal point 111. One set shows the raw response spectra for 2, 3
and 7 percent equipment damp.ng; ihe second set shows the smoothed response
spectra for the same damping; and the third set shows the broadened response
spectra for the same damping. A comparison of curves in these three sets shows
the FSAR requirements regarding spectrum smoothing have been met. PG&E further
indicated that free-hand averaging of response spectra was only applied to the
frequency range below 5 Hz and that there were no equipment or piping systems
with frequencies in that range. For frequencies greater than 5 Hz, the response
spectra were enveloped and broadened. In addition, the IDVP has stated in
ITR-51 Rev. 1 that the spectra smoothing and enveloping techniques used by the
DCP satisfy the appropiate licensing criteria. On the basis of its review and
evaluation of the information provided, the staff considers this concern
resolved. PG&E has committed to provide additional spectra and other appro-
criate information to confirm the spectrz provided to date.
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Cutoff Frequency for Floor Response Spectra (Table C.8.1, Item 2 - Step 1)

In Sections 3.2.1.6 and 3.2.f.7 of SSER 18 the staff evaiuation of the DCP
verifization expressed a concern about the use of 20 Hz as the frequency where
structural members were considered rigid in the Hosgri event. The SSER stated:

"It is noted, however, that a frequency of 20 Hz should not be con-
sidered as a frequency in the rigid range without verification. The
Newmark Hosgri spectra approach ZPA at 33 Hz. It is the staff's
position that the use of the 20-Hz cutoff frequency for generation of
floor response spectra should be verified and/or justified."

The Diablo Canyon Project responded to the staff concern above in letters,
including a letter of October 12, 1983, and in the meeting with the staff on
September 28, 1983. Based on the staff review and evaluation of the informa-
tion provided the staff considers this concern resolved. PG&E has committed
to provide additional analyses to confirm the results provided to date.

3.2.3 Containment Exterior Shell

Applicability of AISC Code vs ASME Code (Table C.8.1, Item 3 - Step 1)

In Section 3.2.3.4 of SSER 18 the staff questioned the use of the AISC Code
instead of Section III of the ASME Code. SSER 18 stated:

"It is noted, however, that instead of the AISC Code used by the
DCP, the design code for containment penetrations accepted in the
original licersing documents was Section I7. of the American Society
of Mechanical Engineers Boiler ard Pressure Vessel Code as indicated
in Table 3.2-4 ot the FSAR." .

PG4E responded and addressed this concern by letters and in a meeting as
discussed in Section 1. PG&E stated that the containment penetrations were
initially qualified to the AISC Code. The evaluation of the penetrations based
on the ASME Code were in preparation at the time of the SSER 18 information
cutoff date of June 30, 1983. The PGAE response states the penetrations have
now been shown to meet the requirements of both the AISC and ASME Codes.
Therefore, since the licensing commitments have been satisfied, the staff
considers this item resolved.

Yielding of Steel Plates at Openings in Containment (Table C.8.1,
Item 4 - Step 1)

-~

Ir Section 3.2.3.4 of SSER 18 the staff evaluation of the DCP reverification
expressed a concern about the stress levels in the reinforcing plate around
the equipment hatch. SSER 18 stated:

“In addition, the IDVP should evaluate the justification for the
local yielding of the steel plates around the opening."

The equipment hatch opening is surrounded by a hexagonal plate that is used to

terminate the reinforcing steel in the containment shell where it is digccn-
tinuous due to the equipment hatch opening. The plate is near the outside of
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the wall and is not connected to the steel liner sleeve of the hatch nor to
the closure plate anchorage steel.

PGLE responded to this concern by letters and in a meeting as discussed in
Section 1. This response indicated that the yielding was local in nature and
permitted by the provisions of the ASME Code. In the meeting PGA&E stated that
the yield stress exceedance existed in only one element of the plate finite
¢lement model. This stress level was in the range of 10 percent exceedance of
the actual material yield strength. ITR-54 Rev. 1 indicates the computed
stress was 3 percent over the ASME allowable. The staff considers the plate
acceptable based on the code provisions which allow for exceeding yield, the
Timited extent of the area where yield stress is exceeded and only one load
combination equation is involved. This concern is resolved.

3.2.4 Auxiliary Building

Soil Spring Influence on Seismic Respohse (Table C.8.1, Item 7 - Step 1)

In Section 3.2.4.4 of SSER 18 the staff evaluation of the DCP reverification
expressed a concern over the difference betweer the IDVP calculated values for
the soil springs for the auxiliary building at elevation 100 feet and the values
calculated by the DCP. SSER 18 stated:

"The discrepancy between the IDVP and the DCP sensitivity study
of the soil spring influence on the seismic response should be
reconciled. Also the values of the soil properties should be
resolved."

PG&F responded by letters and addressed the concern in a meeting with the staff
as discussed in Section 1. The response indicated that sensitivity studies
were done by the DCP and the effects on the structure of variations in the soil
springs are not significant. The DCP used soil properties based on soil infor-
mation that was not available at that time to the IDVP for the soil spring
calculation. This information was made available to the IDVP for its use.

The IDVP addressed the staff concern in a letter datéd September 27, 1983. The
IDVP has reviewed the DCP study and accepted the results. ITR-55 Rev. 1 pro-
vides more detailed information on the range of values the DCP considered and
the effects on the response of the structure to these variations. It has been
shown that the effects of large variations in the soil springs resulted in very
small changes in the response of the structure. The staff finds acceptable the
values used by the DCP as verified by the IDVP and considers the soil spring
discrepancy resolved.

3.2.8 Turbine Building
Load Combination Criteria (Table C.8.1, Item 10 - Step 1)

In Section 3.2.8.4 of SSER 18 the staff evaluation of the DCP verification
expressed a concern over the load combination equation used to determine the
force and capacity shown in Table 2.1.4-13 of the PG&E Phase I Final Report.

The staff concern was that the other loads required by the load combination
equations were not considered in the evaluation of the members. SSER 18 stated:

Diablo Canyon SSER 19 €.3-3



“Although the design criter‘a stipulate that the strength require-
ment for the structural members is based on combined dead, live, and
earthquake forces, the summary tables showing the member forces do
not indicate clearly such combination. If the member forces are due
to earthquake alone, then a discrepancy exists.”

PGLE responded to the staff concern in letters and alidressed the concern in a
meeting as discussed in Section 1. The response stated that the design forces
given in Table 2.1.4-13 of the Phase I Final Report included the loading com-
binations given in the design criteria, and the members were evaluated for a
combination of dead, live, and earthquake forces. The staff considers the con-
cerns resolved. '

3.3 Piping and Piping Supports
3.3.1 Large-Bore Piping and Supports

Large-Bore Piping Support Analysis Verification (Table C.8.1, Item 16 - Step 1)

The staff stated in Section 3.3.1.4 of SSER 18 that Table 2.2.1-3 did not report
the maximum stress or load ratios for the large bore piping supports and that
this was considered a deficiency. PGA&E addressed this deficiency in letters
and in a meeting as discussed in Section 1. The response stated that due to
the considerable number of supports per piping system and the large number of
Design Class I piping systems it would be practical to provide the requested
information for all supports. The Diablo Canyon Project (DCP), however, pro-
vided the support stress ratio summary for two small piping systems, which
showed that all stress ratios for these supports and their components were less
than 1.0, the highest being .99 in an anchor bolt. In addition, the DCP also
provided a computerized status of the DCP review to the IDVP for their review
and verification. The 1UVP reported the compieted verification of the DCP
corrective actions on large bore pipe supports in ITR-60, Rev. 1, "Large and
Small Bore Pipe Supports.” The IDVP stated that the methodology used by the
DCP adequately addressed the scope of large bore supports in the plant. The
IDVP verified on a sample basis that all licensing criteria were met and con-
cluded that the large bore piping supperts were designed in conformity with
applicable licensing requirements. The staff has reviewed the response by the
DCP and the IDVP verification effort reported in ITR-60, Rev. 1, and finds
these acceptable. This issue is therefore considered resolved.

Buckling Criteria for Linear Supports (Table C.8.1, Item 17 - Step 1)

The staff recommended in Section 3.3.1.4 of SSER 18 that the IDVP should eval-
uate and justify the buckling criterion specified for linear supports, specifi-
c.1ly the use of the Euler buckling equation for calculating the critical buck-
ling load for all slenderness ratios. The IDVP stated that it is outside its
scope to evaluate these criteria. However, the IDVP also questioned the use

of the Euler equation without regard to the slenderness ratio on the IDVP Final
Report, 10th submittal. The DCP responded to the staff concern in letters,
including a letter of October 6, 1983, and in the meeting on September 28, 1983.
The DCP has stated, and the IDVP has verified, that the buckling criterion in
the Diablo Canyon Design Control Manual (DCM) M-S was supplemented with an addi-
tional buckling criterion. This criterion was reviewed by the staff and found
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unacceptable. The staff has proposed an alternate supplementary buckling cri-
terion. The DCP has also submitted the results of a study of 24 typical cases
of standard components with small slenderness ratios. The results of this
study indicate that the compressive loads in these members are considerably
lower than the buckling values determined according to the staff criterion.
Based on the staff raview and evaluation of the information provided the staff
considers this concern resolved. The licensee has committed to provide addi-
tional analyses and information to confirm the results provided to date.

Analysis of Piping Systers with Revised Supports and Curent Loadings
(Table C.8.1, Item 1% - Step 1) X

The staff stated in Section 3.3.1.4 of SSER 18 that selecied piping systems
analyzed previously by the IDVP and reported in ITR-12 Rev. 0, "Piping," and
ITR-17 Rev. 0, "Piping - Additional Samples," be reanalyzed independentiy with
revised support configuration and current loadings to verify that piping and
supports satisfy corresponding design criteria. This reanalysis should include
a case where the thermal loads govern the acceptance of the analysis. The DCP
responded to the staff concern in Tetters, including a letter dated October 6,
1983, and in the meeting on September 28, 1983. The DCP has stated that the
IDVP has reviewed and verified the DCP Corrective Action Program for large bore
piping. The IDVP review was reported in ITR-59, Rev. 1, "Large Bore Piping,"
which provided assurance, through comprehensive reviews of DCP procedures and
sample analyses, that all previous concerns as identified in ITR-12 and ITR-17
were incorporated into the DCP Corrective Action Program, and that the large
hore piping analyses met the licensing criteria. The IDVP review sample
included the piping systems previously reviewed in ITR-12 and ITR-17. The
staff reviewed ITR-5%, Rev. 1, and found it acceptable. However, since the
IDVP included the same problems which had previously been analyzed, the staff
selected different piping problems, which have not been reviewed by the IDVP.
Two piping problems were selected, which the staff considers adequate to pro-
vide final confirmation of the piping design process. Based on the results
provided to date and the fact that no significant plant modifications are
likely to be required, the staff finds the DCP commitment acceptable and
considers this issue resolved for fuel loading.

3.3.2 Small-Bore Piping and Supports
Scope of Small-Bore Piping (Table C.8.1, Item 19 - Step 1)

The staff indicated in Section 3.3.2.4 of SSER 18 that additional clarifica-
tion was needed to determine the actual extent of the DCP review of smail bore
piping. In letters and in the meeting on September 28, 15983 as discussed in
Section 1 the DCP has provided this clarification and stated that all small
bore piping was reviewed and requalified for conformance with the original
design criteria, on a sample basis. However, all small bore piping was also
reviewed and reanalyzed as necessary for certain design considerations as
described in the DCP Phase I Final Report. This review program resulted in
review and reanalysis of approximately 63 percent of the piping and 75 perceng
of the supports. The staff finds the DCP response accepable and considers this
issue resclved.
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3.4 Equipment and Support
3.4.3 Electrical Equipment and Instrumentation and Supports

Qualification of Cable Trays (Table C.8.1, Item 23 - Step 1)

In Section 3.4.3.4 of SSER 18 the staff evaluation of the DCP verification
expressed a concern over the qualification of the cable tray system. The
staff's concern was that the trays and supports were analyzed separately and
not as a system and the trays themselves did not appear to be qualified.
SSER 18 stated:

"The report, as filed, does not address the qualifiéations of the
cable trays themselves or how the flexibility of the cable trays
interact with the supports. This subject should be addressed."

PGAE responded to the staff concern by letter and addressed the concern in a
meeting as discussed in Section 1. The response stated the cable trays them-
selves were qualified for the DDE and Hosgri events generically. Where the
trays could not be qualified generally, then the as-built condition was analyzed.
A field walkdown was carried out to determine the as-built conditions.

The supports were evaluated using two separate analyses. The first analysis
was based on the support itself and using the tributary weights of the cable
trays. The approved criteria damping value of 7 percent was used to determine
the acceleration values used in the analysis. The second analysis used a
coupled system and response was determined using 15 percent damping. The

15 percent damping was based on a series of tests conducted by Bechtel several
vears ago. The staff does not accept the 15 percent damping and the results
cf this test for the Diablo Canyon Plant. The test results have been accepted
for other plants but with very stringent restrictions. The original licensing
basis for the cable trays was the first analysis. PG&E considers the second
analysis to be confirmatory and not a basis for the license. In ITR-63 Rev. 1,
"HVAC Ducts, Flectrical Raceways, Instrument Tubing and Associated Supports,”
the IDVP has evaluated the cable tray and support system qualification and
found it to be acceptable. The staff considers the concern resolved based on
the DCP qualification of the trays and supports to the original licensing
criteria.

Qualification of Superstrut Welds (Table C.8.1, Item 24 - Step 1)

In Section 3.4.3.4 of “e SSER 18, the_staff evaluation of the DCP verification
expressed a concern over the incorporation of the allowable shear values for
spot welds in the tray support members determined from testing of field
samples. SSER 18 stated:

“In addition, the DCP in a separate effcrt established through test-
ing of field samples the alloweble limits for welds used in super-
strut construction. These limits should be used in the qualification
of the cable trays supported by superstrut material." .

PG&E responded by letters and addressed this concern in a rneeting as discussed
in Section 1. The response stated that the DCP determined the 35 support
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types out of 420 support types that had the lowest margin of safety (less than
1.1) in flexure. The DCP selected an additional 13 types that were judged to
be susceptible to direct shear in the spot welds. Based on these analyses
using the allowable weid values determined from the tests the lowest margin

of safety of shear in the spot welds was 1.27.

Based on the information provided, the staff finds the results of the analysis
acceptable and considers the concern resolved.
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4 NONSEISMIC DESIGN VERIFICATION EFFORT
4.2 Initial Sample
4.2.3 Instrumentation and Control Design

Classification of Valves FCV-37 and FCV-38 (Table C.8.1, Item 27 - Step 1)

In Section 4.2.3.1 of SSER 18, the staff evaluated the IDVP review of the
Auxiliary Feedwater (AFW) system as addressed in the IDVP Final Report and in
Interim Technical Report 27, Rev. 1. As noted in SSER 18, the staff requires
that the valve operators and control cjrcuits for the isolation valves (FCV-37 &
FCV-38), which provide the steam supply to the turbine-driven AFW pump, to be
classified by PGAE as safety-related. This is consistent with the Diable Canyon
FSAR commitment to General Design Criterion GDC 57 for these valves. The
classification of these valves were the subject of the IDVP EOI File 8018. By
letter dated August 10, 1983, the licensee noted that the subject valves were
procured and installed a: Class 1lE components and the valve operators have beer
reclassified as Instrument Class 1A (safety-related). This change in the
instrument classification for the valva operators involves revising appropriate
documentation and qualification files to reflect this change and confirming

that the related reviews are not affected. Further, by letter dated October 6,
1983, the licensee noted that the control circuits for the valves are now
classified as safety-related. Based on this action, the staff considers this
matter closed.

Single Relay Used to Terminate Steam Generator Blowdown (Table C.8.1,
1tem 28 - Step 3)

In Section 4.2.3.1 of SSER 18, the staff evaluated the IDVP review of the use
of a single, nonsafety-related relay used to terminate steam generator blow-
down on starting of an AFW pump. The IDVP had identified this aspect of the
design as a potential concern with regard to the capability of the AFW system
to satisfy the minimum design flow requirements for events which may not result
in a safety injection signal. This concern was identified in EOI File 8047
and was addressed in ITR 27. The staff corcurred with the conclusions of the
IDVP that the AFW system satisfied the minimum design flow requirement without
reliance on termination of steam generator blowdown. However, the use of a
single nonsafety grade relay was not consistent with the design described on
FSAR Figure 7.1-2, Sheet 15. The staff noted that this was a matter it would
pursue with the licensee. '

By letters dated September 9, and October 6, 1983, the licensee committed to
install a redundant relay consistent with the logic as shown on Sheet 15 of
FSAR Figure 7.2-1 and to classify the circuits used to terminate steam gener-
ator blowdown on start of an AFW pump as safety-related. These actions are to
be completed prior to full power operation. In addition, in the review of
this matter the staff had identified other areas of the FSAR in which incon-
sistencies existed. By letter dated October 6, 1983, the licersee provided a
commitment to correct the identified inconsistencies in the FSAR in the next
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FSAR update. The staff finds that the licensee's commitments to modify and
reclassify as safety-related the steam generator blowdown circuits, as noted
above, resolve the conflict between the existing design and the logic shown on
FSAR Figure 7.2-1, Sheet 15. Further, the licensee's commitment to complete
these modifications prior to full power operation is acceptable since they do
not involve protection which is essential to plant safety nor would they have
any safety significance during low power testing. Finally, the licensee's
commitment to correct the discrepancies in the FSAR which were identified
during this review, is acceptable since in no instance were any problems found
that were contrary to any licensing criteria or requirements. Therefore, based
on these actions, the staff considers this matter closed.

4.3 Additional Verfication

4.3.5 Jet Impingement Effects on Postulgted Pipe Ruptures Inside Containment

Jet Impingement Loads on Piping Inside Containment (Table C.8.1, Item 29 -

Step 2)

The staff stated in Section 4.3.5.3 of SSER 18 that the DCP had not as yet
demonstrated nor had the IDVP verified, that possible jet impingement loads
were considered in the design and qualification of all safety-related piping
and equipment inside containment. The IDVP reported the results of its verifi-
cation in ITR-48, Rev. 0, "Additional Verification of Jet Impingement Effects
of Postulated Pipe Rupture Inside Containment." The report provides a descrip-
tion of the work done, summary and evaluation of the results, and conclusions
of the IDVP with respect tc the concern of the jet impingement effects inside
containment. The DCP responded to the staff concern by letters, including a
Jetter of October 12, 1983, and in the meeting on September 28, 1983. Based on
the review and evaluation of the information provided the staff concludes that
the licensing commitment in the FSAR regarding the consideration of jet impinge-
ment loads have been met and therefore this concern is resolved with respect to
fuel load considerations. The staff will continue its evaluation to assure
that the licensee has given appropriate considerations to the more stringent
current requirements. The staff will complete this effort prior to full power
authorization. The staff does not consider it likely that significant modifi-
cations are likely to be required. '

4.3.6 Rupture Restraints

Rupture Restraints Inside and Outside Containment (Table C.8.1. Item 30 - Step 1)

The staff reported in Section 4.3.6.2 of SSER 18 that the DCP had not as yet
satisfactorily reviewed, nor the IDVP verified, that the rupture restraints
outside and inside containment were properly designed and installed to provide
protection against postulated ruptures in high pressure piping. The DCP re-
sponded to this concern by letters, including a Tetter of October 11, 1583, and
in the meeting on September 28, 1983. The DCP response stated that rupture
restraints, both inside and outside containment, were evaluated and their
acceptability verified by utilizing a common review program. This applies to
all restraints except those which use crushable energy absorbing materials,
and which are located inside containment only. Except for these crushable
bumpers, restraint configurations and design principles used outside contain-
ment include all those inside containment.
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The IDVP verification of rupture resiraints was reported in ITR-65, Rev. 1
"Rupture Restraints.” However, this report addresses restraints outside
containment only. The IDVP review did not include any restraints inside
containment because of a potential conflict of interest by the IDVP, in that a
member of the IDVP had previously reviewed some of these restraints in his
capacity as a consultant to PG&L. The IDVP review consisted of examining the
DCP qualification of rupture restraint designs outside containment for pipe
rupture loading. It also included field inspection on a sample basis to ensure
conformance of design drawings to as-built conditions, and a verification that
the DCP methodology and criteria satisfy the licensing requirements. Based on
the verification of the DCP corrective action program, the IDVP concluded that
there is reasonable assurance that rupture restraints outside containment were
designed in conformity with PG&E licensing criteria and are, therefore, accept-
able. This IDVP conclusion is based on the assumption that the final phase of

CP rupture restraint review will be completed correctly. This final phase
consists of dete'mining and setting the final cold and hot gaps between the
rupture restraints and the pipes during startup.

’

Although the IDVP did not verify the design and installation of rupture
restraints inside containment, the staff considers these designs acceptable,
except for crushable bumpers. since these restraints were evaluated under a
common review program by the DCP and the same methodology and design criteria
were applied to the restraints inside and outside containment.

The staff has received additional information regarding the DCP design of the
crushable bumpers. The DCP stated that these restraints were designed based
on criteria aocumented in DCP Design Criteria Memorandum DCM-64, "Design of
Rupture Restraints Inside Containment." These criteria are based on results
of tests which were performed in 1977. These tests results and calculation were
stated to be available in the DCP files. The final design’of these bumpers
have been verified against new piping loads, but some modifications may be
necessary to accommodate piping hot movements during startup. The design of
these crushable bumpers will be audited by the staff prior to criticality/low
power (Step 2). Based on the staff review and evaluation of the information
provided the staff considers this concern resolved. .
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5 SUMMARY AND CONCLUSIONS

The purpcse of SSER 19 is to present the staff safety evaluation of those con-
cerns in SSER 18 that must be satisfactorily resolvec prior to the commencement
of fuel load operations at Diablo Canyon Unit 1 (i.e., Step 1 of the three-step
process). In Section 1 of this supplement, the staff concerns in SSER 18 have
been categorized in three groups: .

(1) Open Items (Table C.8.1)
(2) Incomplete Efforts (Table C.8.2)
(3) Followup Items (Table C.8.3)

The IDVP and the Diablo Canyon Project of PG&E have provided extensive addi-
tional! information after the June 30, 1983 information cutoff date regarding
their continuing efforts and have responded to the staff's concerns, in partic-
ular with respect to fuel load items. The IDVP has submitted all Interim
Technical Reports (ITRs) and their revisions. The IDVP also submitted the last
installment to its Final Report, inciudirg an Executive Summary. PG&E has
responded in a number of letters to most of the staff concerns in SSER 18, in
particular those that relate to fue! load requirements. In addition, PG&E has
provided information that updates the Phase I and Phase II Final Reports. Much
of the information from PG&E and the IDVP was submitted to the staff during the
two weeks prior to the issuance of this supplement. The staff has concentrated
its efforts on those matters that relate to fuel load. The staff is continuing
its review and evaluation of all other matters and will provide the results in
a future supplement. .

As stated in Section 1, the staff requires that 14 of the Open Items in

Table C.8.1 be satisfactorily resolved prior to fuel load (Step 1). Dvring
the course of the review the staff determined that T*em 29 - Jet Impingement
Loads, also be resolved at Step 1. In its review the staff relied on infor-
mation provided by PGXE, and on selected information provided in the IDVP
Interim Technical Reports. The staff has not completed its evaluation of all
matters covered in these ITRs and will present its conclusions in a future
supplement with respect to all incomplete efforts listed in Table C.8.2. As
stated in Section 1, the followup activities listed in Table C.8.3 need not be
accomplished prior to fuel lou.d.

Based on the review and evaluation of the information provided the staff con-
siders that the concerns expressed in all 15 Open Items that are required to be
resolved prior to the commencement of fuel load operations have satisfactorily
been resolved. PG&E has committed to provide additional analyses and informa-
tion to confirm the results provided to date for three Open Items (1, 2 and 17);
the requirement for complete resolution has been changed for two Open Items

(18 and 29) and one Open Item (30) requires a staff audit. A complete listing
of all fuel load Open Items is presented below.
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Step 1 Open Items (Table C.3.1)

: R

10.
16.
8

18.

Spectrum averaging for containment annulus
20 Hz cutoff frequency for floor response spectra

Code for containment penetrations

Yielding of steel plates at opening in containment
Soil spring influence on seismic response

Load combinations for turbine building

Large-bore piping support ana]ysis

Buckling criteria for linear supports
Analysis of piping systems as modififed

Scope of DCP small-bore piping review
Qualification of cable trays

Allowable 1imits for welds in superstrut
Control circuits safety classification

Jet impingement loads

Rupture restraint design and installation

*Item not listed in Table C.8.1.

-~

Status

resolved; confirma-
tion required

resolved; confirma-
tion required

resolved
resolved
resolved
resolved
resolved

resolved; confirma-
tion required

resolved; completion
at Step 3

resolved

resolved

resolved

resolved

resolved; completion
at Step 3

resolved; audit
required

The staff believes that all matters required for fuei loading have been
acceptably resolved.
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7 CHRONOLOGY PERTAINING TO DIABLO CANYON UNIT 1 VERIFICATION EFFORTS

SSER 18 provided a choronology for the Diablo Canyon'Unit verification efforts
from September 22, 1981 through June 30, 1983. The following is the contin-
vation of the chronology:

July 1, 1983 Letter from licensee transmitting "Final Report on
Evaluation of Spot-Welded Materials Used ir Support
Systems for Electrical Conduit & Cable Trays at Diablo
Canyon Power Plant."

1, 1983 Board Notification 83-91 transmitting Teledyne June 24th

letter and Stone & Webster June 24th letter.

July 1, 1983 Letter from licensee advising that fuel building
modifications are complete.

July 1, 1983 Letter from licensee regarding, anonymous allegations
discussed in letter from D. Fleischaker dzted March 28,
1983.

July 5, 1983 Memo to Commission, Status of Diablo Canyon Unit 1
Design Verification Program.

July 5, 1983 Letter to Teledyne requesting assessment of circumstances
reported in June 23rd letter from J: Reynolds.

July 6, 1983 Meeting with licensee to discusse seismic aralysis of
buried tanks.

July 7, 1983 Board Notification 83-92 transmitting Teledyne June 28th
and June 30th letters.

July 8, 1983 Letter from Stone & Webster advising of no open item
reports for July semimonthly report.

July 8, 1983 Letter from Teledyne regarding J. Reynolds June 23rd
letter and “RC July 5th letter.

July 8, 1983 Letter from licensee transmitiing 41st semimonthly
status report.

July 8, 1983 Letter from R. L. Cloud transmitting Open Item reports.

July 8, 1983 Letter from Teledyne transmitting semimonthly repoft.

July 14, 1983 Board Notification 83-98 transmitting trip report for

May 12th meeting and transcript of July 6th meeting.
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July

N Y.
vuly

July

July

July

July

July

July

July

July

July

July

July

July

July
July

August 1, 1983

August 2, 1983
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14, 1983

15, 1983

15, 1983

22, 1983

22, 1983

22, 1983

22, 1983

26, 1983

26, 1983

2€, 1983

27, 1983

27, 1983

28, 1983

28, 1983

29, 1983
29, 1983

Letter from licensee advising that Joint Intervenors'
statements regarding IDVP independence are incorrect.

Letter from Commission Office of the Secretary providing
schedule for remainder of Commission review.

Letter from Teledyne transmitting Errata Package No. 3
and schedule for IDVP Final Report.

Letter from Teledyne transmitting semimonthly status
report.

Letter fom licensee transmitting 42nd semimonthly status
report.

Letter from Teledyne forwarding 1ist of effective pages
and "Table of Contents" for Final Report.

Letter from Teledyne transmitting ITR 50, Rev 0.

Board Notification 83-103 transmitting R. L. Cloud

July 8th letter, Teledyne July 8th letter, and Stone &
Webster July 8th letter.

Letter from Teledyne regarding review of IDVP resolution
to EOI File 8018 and 8047 (flow control valves and non-
safety relay device).

Letter from licensee providing additional information
en containment sprav timing. .

Letter from Stone & Webster transmitting ITR 20, Rev 2,
ITR 22, Rev 2; and ITR 27, Rev 2.

Letter from licensee transmitting information on
classification of instrumentation and control for
containment isolation valves.

Letter from Stone & Webster transmitting ITR 14, Rev 2,
and ITR 28, Rev 2.

Board Notification 83-77A - Allegation Concerning
Release of an NRC Draft Report.

Letter from Stone & Webster transmitting ITR 48, Rev 0.

Letter from Teledyne transmitting “rrata Package No. 4
of IDVP Final Report.

Letter from licensee regarding pending submittal cn
buried diesel fuel oil tanks.

Letter from R. L. Cloud transmitting LTR 57, Rev. 0.
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August

August

August

August

August

August

August

August

August

August

August
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10,

10,
10,

12,

12,

12,

15,
16,

18,

19,

19,

19,

1983

1983

1983

1983
1983

1983

1983
1983

1983

1983

1983

1983
1983

1983

1983

1983

1983

Board Notification 83-113 transmitting Teledyne July 25
letter.

Issuance of Supplement 18 to SER.

Letter from R. L. Cloud transmitting ITR 31, Rev. 1.
Letter from R. L. Cloud transmitting ITR 58, Rev 0.
Letter from licensee transmitting "Operational
Readiness," concerning actions taken or to be taken to
be ready for fuel loading and low- power testing.
Letter from licensee in response to concerns discussed
in SER Supplement 18 concerning classification of

instrumentation for auxiliary feedwater turbine shutoff
valves.

Letter from Joel Reynolds regarding independence of IDVP.

Letter from R. L. Cloud transmitting Open Item Reports
1138, 1139, 1140, 141 and 1142.

Letter from Teledyne transmitting 2nd Friday semimonthly
report.

Letter from licensee transmitting 43rd semimonthly
status report.

Letter from Stone & Webster, reporting for August semi-
monthly report no Open Item reports.

Letter from R. L. Cloud transmitting ITR 66, Rev 0.

Board Notification 83-120 transmitting Teledyne letters
of July 22nd (3 letters), Stone & Webster letters of
July 27th (2 letters) and July 28th, Teledyne letter of
July 29ih and Stone & Webster letter of July 2Sth.

Letter from R. L. Cloud transmitting report ITR 60,
Rev 0.

Letter from licensee transmitting Harding & Lawson
Associates report, "Geotechnical Studies, Diesel Fuel
0i1 Storage Tanks."

Letter from R. L. Cloud transmitting report ITR 59,
Rev 0.

letter from Teledyne transmitting 8th Text Submittal of
IDVP Final Report.
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August 19, 1983 Letter from licensee transmitting proposed changes to
post-fuel Toading initial test program.

August 22, 1983 Letter from Teledyne transinitting Errata Package No. 5
for IDVP.

August 23, 1983 Letter from R. L. Cloud transmitting report ITR 63,
Rev. 0.

August 23, 1983 Board Notification 83-124 - NRC Region V Inspection

Report 50-275/83-26 relating io apparent less than
minimum piping wall thickness.

August 23, 1983 Letter from licensee requesting exemption from reguire-
ments of 10 CFR 50.71(e)(3)(i) until after complietion
of design verification program.

August 25, 1983 Letter t¢ licensee transmitting SER Supplement No. 16.

August 26, 1983 Board Notification 83-130 - transmitting R. L. Cloud
letters of August 10th, August 19th, August 18th,
August 15th, Stone & Webster letter of August 12th,
Teledyne letters of August 12th, August 19th, and
August 2Zth.

August 26, 1983 Letter from licensee transmitting 44th semimonthly

status report.

August 26, 1983 Letter from Teledyne transmitting semimonthly status
report for August. ’

August 29, 1983 Board Notification 83-127 transmitting R. L. Cloud

letters of August 5th, August 2th, August Sth, and

August 10th and J. P. Knight memo of August 8th regarding
Brookhaven report on buried diesel fuel oil tank

seismic analysis.

Avgust 30, 1983 Letter from Teledyne discussing soil springs for
auxiliary building model.

August 30, 1983 Letter from licensee transmitting response to unresolved
items in SER Supplement 18.

August 31, 1983 Letter from licensee regarding status of compliance
with certain license conditions.

September 1, 1983 Letter from J. Reynolds commenting on IDVP Final Report
and SER Supplement No. 18.

September 2, 1983 Letter to licensee requesting review of draft working
paper regarding QA case studies.

September 2, 1983 Letter from Teledyne transmitting ITR 51, Rev. 0.
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September

September

September

September

Sentember

September

September
September

September

September

September

September

September

September

September

September

September

September
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2, 1983

2, 1983

6, 1983

6, 1983

6, 1983

6, 1983

8, 1923
8, 1983
9, 1983

9, 1983

9, 1983

9, 1983

9, 1983

9, 1983

9, 1983

10, 1983

12, 1983

13, 1983

Letter to NRC Office of the Secretary from State of
California Attorney General regarding verification
program.

Board Notification 83-135 - Diablo Canyon Quality
Assurance Case Study.

Letter from licensee regarding unresolved item in SER
Supplement 18.

Board Notification 83-134 advising of issuance of
Supplement No. 16 to SER.

Board Notification 83-136 transmitting R. L. Cloud
August 23rd letter and Teledyne August 26th letter.

Plant tour to view modifications made as a result of
the verification program.

Letter from R. L. Cloud transmitting ITR 55, Rev. O.
Letter from R. L. Cloud transmitting ITR 57, Rev. 1.

Leiter to licensee transmitting Federal Register reprint
for Sholly notices reported in August monthly report.

Letter from R. L. Cloud transmitting Open Item
reports 1143 and 1144, Rev. 0.

Letter from licensee transmitting 45th semimonthly
status report.

Letter from licensee proviaing requested information
concerning seismic design of ciesel generator intake/
exhaust piping, silencers and fiiters.

Letter from Teledyne transmitting second Friday semi-
monthly report.

Letter from Teledyne transmitting 9th text subrittal of
IDVP Final Report.

Letter from licensee regarding unresolved items identified
in SER Supplement 18.

Letter from licensee regarding post-fuel loading modifi-
cations.

Letter from NRC Office of Secretary regarding changes in
meeting scheduled for September 13, 1983.

Letter from R. L. Cloud transmitting report ITR 67,
Rev. 1. . .
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September

September

September

September

September

September

September

September

September

September

September

September

September

September

September
September

September

Diablco Canyon SSER 19

18,

15,

15,

19,

19,

20,

21,

21,

22,
23,

23,

23,

26,
26,
&7,

1983
1983

1983

1983

1983

1983

1983

1983

1983

1983

1983
1983

1983

1983

1983
1983
1983

Letter from R. L. Cloud transmitting ITR 54, Rev. 0.

Letter from Battelle transmitting "Independent Calculation
for the Diablo Canyon Project of the Temperature and
Pressure Distribution Resulting from a Split Break Located
in Area GE/GW of the Aux111ary Building."

Letter from D. S. F1e1schaker to Commission requesting
that meet.ng be held in California to hear views of
parties on reinstatement of low power test liceuse.
Letter from D. S. Fleischaker regarding role of Joint
Intervenor's role as intermediary between NRC staff

and author cof eight allegations.

Board Notification 83-143 transmitting October 1 meet- .
ing transcript, Cloud letters of October 2nd, October 8th
(two letters), and October 9th, and Teledyne letter of
October 9th.

Letter to J. R. Reynolds in response to August 10th
letter regarding independence of IDVP.

Letter from R. L. Cloud transmitting ITR 65, Rev. 0.
Letter from R. L. Cloud transmitting ITR 56, Rev. O.
Board Notification 83-145 transmitting Teledyne letter
of October 9th and R. L. Cloud ]etters of October 13th
and October 14th.

Letter from licensee transmitting comments on draft
working paper oi 0A.

Letter from R. L. Cloud transmitting ITR 68, Rev. 0.

Letter from Teledyne gransmitting September semimonthly
status report.

Letter from Teledyne transmitting errata page for
ITR 51, Rev. 1.

Letter from licensee transmitting 46th semimonthly status
report.

Board Notification 83-148 - Diablo Canyon QA Case Study.
Letter from R. L. Cloud transmitting ITR 59, Rev. 1.

Letter from licensee requesting license restoration at
earliest possible time.
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September 27, 1983

September 28, 1983

September 30, 1833

September 30, 1983

October 1, 1983

October 1, 1983
October 2, 1983

October 2, 1983

October 4, 1983

October 4, 1983

October 4, 1983

October 5, 1983

October 6, 1983

October 6, 1983

October 6, 1983

October 7, 1983

Diablco Canyon SSER 19

Letter from Teledyne providing first IDVP response to
SER Supplement 18 open times.

Letter from State of California Attorney General trans-
mitting information received by R. B. Hubbard from
anonymous source regarding electrical construction work.

Letter from NRC Office of the Secretary advising of
October 28th meeting to receive ccmments from utility,
Joint Intervenors and Governor of California regarding
IDVP completion and NRC analysis and recommendation teo
reinstate icense.

Board Notification transmitting Teledyne letters of
September 21st, 23rd, and 25th and R. L. Cloud letters
of September 14th, 19th, 20th, and 22nd, 1983.

Letter from R. L. Cloud transmitting report ITR 58,
Rev. 1.

Letter for R. L. Cloud transmitting report ITR 55.

Letter from R. L. Cloud transmitting report ITR 61
Rev. 1.

Letter from R. L. Cloud transmitting report ITR 63,
Rev. 1.

Letter from R. L. Cloud transmitting report ITR 54,
Rev. 1. .

Letter from R. L. Cloud transmitting report ITR 60,
Rev. 1.

Letter from R. L. Cloud forwarding diagram of forces &
stresses at OWST foundation.

Letter from R. L. Cloud transmitting report ITR 68,
Rev. 1.

Letter from licensee regarding unresolved Item 28 in
SER Supplement 18.

Letter from licensee regarding Diablo Canyon Unit 2
design review.

Letter from licensee regarding unresolved items in SER
Supplement 18.

Letter from licensee regarding unresolved item on flow
control valves in SER Supplement 18.
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October

October

October

October

October

October

October

October

October

October

October
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7, 1983

7, 1983

10,

10,

11,

12,

i,

1983

1983

1983

1983

1983

1983

1983

1983

1983

Letter from licensee regarding superstrut raceway
supports.

Letter from licensee regarding Gener:c Letter 83-28
(reactor trip breakers).

Letter from Teledyne transmitting IDVP Final Report
10th Submittal.

Letter from Teledyne transmitting IDVP Executive
Summary.

Letter from R. L. Cloud transmitt%ng report ITR-65,
Rev. 1.

Letter from licensee regarding unresolved Item 30 in
SER Supplement 18. :

Letter from licensee transmitting update information
on PG&E Phase I and Phase II Final Reports.

Letter from licensee regarding additional information
on turbine building tornado loads.

Letter from licensee regarding operational readiness
with respect to containment integrity.

Letter from licensee regarding Item 29 in SER
Supplement 18.

Letter from licensee regarding Item 2 in SER
Supplement 18.
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8 TABLES

Table C.8.1 Open Items in Diablo Canyon SER Supplement 18

The following open items had been identified in SSER 18. Page refer-
ence and resoiution requirement are listed in parentheses.

1. Free-hand averaging of spectra for containment annulus structure
should be in accordance with staff approved Lechnique. (C.3-9;
Step 1)

2. Cutoff frequency of 20 Hz for genération of floor response spectra
in containment annulus structure should be justified. (C.3-9;
Step 1)

3. Use of AISC Code for design of containment penetrations should
be justified. (C.3-17; Step 1)

4. Local yielding of steel plates around opening in containment
should be justified. (C.3-17; Step 1)

5. Assumptions in model for auxiliary building floor slab quali-
fication regarding rigidity/flexibility should be clarified and
justified, including documentation of parametric studies.
(C.3-22; Step 2) .

6. Use of different versions of ACI code in FSAR and in design
verification effort of auxiliary building should be justified.
(C.3-22; Step 2)

7. Discrepancy between IDVP and DCP sensitivity of soil spring
influence on seismic response of auxiliary building should be
reconciled, including resolution of soil properties and docu-
mentation of parametric studies. (C.3-22; Step 1)

8. Use of translational and torsional response of auxiliary build-
ing as input to base of fuel handiing building should be docu-
mented, including parametric studies. (C.3-26; Step 2)

9., Selection of set of degrees of freedom in dynamic model for
fuel handling building should be justified. (C.3-26; Step 2)

10. Load combinaticns in analysis of turbine building should be
clarified. (C.3-36; Step 1)

11. Mcdeling of roof trusses in turbine building should be
clarified and justified. (C.3-36; Step 3)
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12.

13.

14,

15.

16.

b 7 8

18.

19.

20.

22.

23.

24.

Effect of one continuous exterior wall in analysis of turbine
building should be evaluated. (C.3-37; Step 2)

Differences in turbine building mudeling of steel frame and
roof truss for two vertical models should be clarified.
(C.3-37; Step 3)

The use of alternative procedures for model combinations by
SRSS method should be explained and clarified. (C.3-37;
Step 2)

Use of increased allowable stresses in accordance with AISC
Code 8ih Edition should be justified with respect to criteria
delineated in FSAR. (C.3-37; Step 2)

Results of analysis of large bore piping supports should be
verified. (C.3-48; Step 1).

Buckling criteria for linear supports, specifically the Euler
buckling equation for calculating critical buckling loads for
all slenderness ratios, should be evaluated and justified.
(C.3-48; Step 1)

Calculations for selected piping systems analyzed previously in
ITR 12 and ITR 17 should be repeated with revised support con-
figurations and current loadings to verify that piping and
supports satisfy corresponding desing criteria. Results of
piping system reevaluation with high thermal load should be
verified. (C.3-48; Step 1)

The scope of the DCP small bore piping review should be
clarified. (C.3-57; Step 1)

A1l equipment Tisted in Table 2.3.1-1 of DCP Phase I Final
Report should be seismically qualified for nozzle loads and
component configurations should be verified. (C.3-59 and
C.3-70; Step 2)

tresses in extreme fibers at interface between valve nozzle
and pipe should be evaluated and results be documented.
(C.3-66; Step 2)

Stresses in pump flanges should be verified to be within
allowable limits. (C.3-69; Step 2)

Qualification of cable trays and interaction of trays with
supports should be addressed. (C.3-80; Step 1)

Allowable limits for welds based on field samples should be
used in qualification of trays supported by superstrut.
(C.3-80; Step 1)
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25. Total lateral forces, total resistance to sliding and factor
of safety against sliding of intake structure should be fully
evaluated. (C.3-86; Step 2)

26. Additional analyses of buried diesel fuel oil tanks should be
performed (analyses with _refined mesh and without deconvolution,
partially filled tank, examination of properties). (C.3-99;
Step 2)

27. Control circuits for 1solation valves in steam supply line for
turbine driven auxiliary feedwater pump should be classified as
safety-related. (C.4-11; Step 1)

28. Auxiliary relay for automatic closure of redundant steam
generator blowdown isolation valves should meet Westinghouse
requirements. (C.4-12; Step 3)

29. Consideration of jet impingment loads in design and qualifica-
tion of all safety-related piping and equipment should be
clearly demonstrated. (C.4-29; Step 2)

30 It should be clearly indicated that rupture restraints inside
and outside containment have been properly designed and
installed. (C.4-31; Step 1)

31. The combination of codirectional responses to three components
of earthquake for the turbine building should be explained.
(C.3-37; Step 2)
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Table C.8.2 Diablo Canyon SER Supplement 18

Incomplete Effort

Containment Annulus Structure
Containment Interior Structure
Containment Exterior Shell
Auxiliary Building

Fuel Handling Building

Intake Structure

~ Turbine Building

Large Bore Piping -
Large Bore Piping Supports
Small Bore Piping

Small Bore Piping Supports
Mechanical Equipment and Supports
HVAC Equipment

Raceways, Tubing & Supports

Soils Intake Structure

Soils Intake Structure Boring Capacity
Shake Table Testing

Main Control Board

Diablo Canyon SSER 19 C.8-4

€.3-9

€.3-13

€.3-17
C.3-22
C.3-26
C-3-28
C~3-37
C-3.48
C-3-48
C.3-58
C.3-58
€-3-70
€.3-73

C.3-76/77,
C.3-80

C.3-83
C.3-85
C.3-89
€.3-91



0

10.

11.

12,

13.

Table C.8.3 Diablo Canyon SER Supplement 18
Followup Items

PGAE will perform a startup test of AFWS runout control system
to confirm dynamic stability. (C.4-3)

PGA&E will delete from design drawing steam trap in steam supply
line for turbine driven pump of AFWS. (C.4-5)

PG&E will revise FSAR to reflect acceptability of as-built
conditions regarding separation and color coding of electrical
circuits for AFWS. (C.4-8)

PG&E will correct table in environmental qualification report
with respect to flow transmitters and flow control valves in
AFWS. (C.4-12)

PG&E will conduct analyses to determine qualified 1ife of motor
capacitor for steam generator control valves. ((C.4-12)

PG&E will amend FSAR to indicate that pipe breaks are not
postulated in steam supply line to turbine driven pump of AFWS.
(C.4-16)

PGLE will amend FSAR to include all changes for equipment
gualification (CRVPS and AFWS) that resulted from reanalysis of
pipe break environments outside containment. (C.4-16)

PG&E will revise FSAR licensing commitment regarding meed for
protective shields for AFWS components (valves) against effects
of moderate energy line breaks. (C.4-17)

Staff will confirm that any modifications required in safety-
related systems with respect to pressure/temperature rating and
power-operated valve operability are implemented. (C.4-26)

PG&E will verify assumptions regarding closing/opening of
doors and operation of ventilation systems in their continuing
pressure-temperature environmental reanalysis. (C.4-27)

PG&E will make modifications and provide revised documentation
as necessary based on results of pressure-temperature environ-
mental reanalysis (C.4-27).

Staff will evaluate PG&E results of reanalysis with respect to
assuring environmental qualification of equipment. (C.4-27)

PG&E will revise FSAR to incorporate use of ANS 58.2 jet
impingement temperature calculational method where applicable.
(C.4-14 & 16)
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14. PGAE will revise equipment qualification documentation to

include qualified AFWS cable/wire other than that previously
identified. (C.4-16)

15. PG&E will revise FSAR to incorporate results of moderate energy
line break analyses on the CRVPS. (C.4-17)
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Table C.8.4 Interim Technical Reports (ITRs) and Other Reports
Issued by IDVP

Number Title, IDVP organization, revision, and date

ITk=1: Additional Verification and Additional Sampling (Phase I) (RLCA).
Revision 0, June 10, 1982
Revision 1, Cctober 22, 1982

ITR-2: Comments on R. F. Reedy, Inc., Quality Assurance Audit Report on
Safety Related Activities Performed hy Pacific Gas and Electric
Prior to June 1978 (TES).
Revision 0, June 23, 1982

ITR-3: Tanks (RLCA).
Revision 0, July 16, 1982

ITR-4:  Shake Table Testing (RLCA).
Revision 0, July 23, 1982

ITR=%: Design Chain (RLCA).
Revision 0, August 19, 1982

ITR-6: Auxiliary Building (RLCA).
Revision 0, September 10, 1982

ITR-7: Electrical Raceway Supports (RLCA).
Revision 0, September 17, 1982

ITR-8: Independent Design Verification Program for Verification of Pacific
Gas and Electric Company Corrective Action (Phase I) (RLCA).
Revision 0, Octoler 7, 1982

ITR-9: Development of the Service-Related Contractor List for Non-Seismic
Design Work Performed for Diablo Canyon Nuclear Power Plant - Unit 1
Prior to June 1, 1978 (RFR).
Revision 0, October 18, 1982

ITR-1n:  Verification of Design Analysis Hosgri Spectra (RLCA).
Revision 0, October 18, 1982

ITR-11: Pacific Gas and Electric - Westinghouse Inierface Review (TES).
Revision 0, June 23, 1982

ITR-12:  Piping (R.LCA).
Revision 0, November 5, 1982

ITR-13: Soils-Intake Structure (RLCA}.
Revision 0, November 5, 1982

ITR-14: Verification of the Pressure, Temperature, Humidity, and Submergence
Environments Used for Safety-Related Equipment Specifications Out-
side Containment for Auxiliary Feedwater System and Control Room
Ventilation and Pressurization System (SWEC).

Revision 0, December 6, 1982
Revision 1, May 9, 1983
. Revision 2, July 25, 1983

ITR-15: HVAC Duct and Supports Report (RLCA)
Revision 0, Dec~mber 10, 1982
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Table C.8.4 (Continued)

Number Title, IDVP organization, revision, and date

ITR-16: Suils = QOutdoor Water Storage 7anks (RLCA)
Revision 0, December 8, 1982

ITR-17: Piping - Additional Samples (RLCA).
Revision 0, December 14, 1982

ITR-18: Verification of the Fire Protection Provided for Auxiliary Feedwater
System, Control Room Ventilation and Pressurization System Safety-
Related Portion of the 4160 V Electric System (SWEC).
Revision 0, December 13, 1982
Revision 1, May 24, 1983

ITR-18: Verification of the Post-LCCA Portion of the Radiation Environments
Used for Safety-Related Equipment Specification Outside Containment
for Auxiliary Feedwater System and Control Room Ventilation and
Pressurization System (SWEC).
Revision 0, December 16, 1982

ITR-20: Verification of the Mechanical/Nuclear Design of the Control Room
Ventilation and Pressurization System (SWEC).
Revisien 0, December 16, 1982
Revision 1, April 26, 1983

" Revision 2, July 25, 1983

TTR-21: Verification of the Effects of High Energy Line Cracks and Moderate
Energy Line Breaks for Auxiliary Feedwater System and Control Room
Ventilation and Pressurization System (SWEC).
Revision 0, December 15, 1982 :
Revision 1, May 3, 1983

ITR-22: Verification of the Mechanical/Nuclear Portion of the Auxiliary
Feedwater System (SWEC).
Revision 0, December 17, 1982
Revision 1, April 26, 1983 )

. Revision 2, July 25, 1983

ITR-23: Verification of High Energy Line Break and Internally Generated
Missile Review Outside Containment for Auxiliary Feedwater System
and Control Room Ventilation and Pressurization System (SWEC).
Revision 0, December 20, 1982
Revision 1, May 27, 1983 N

ITR-24: Verification of the 4160 V Safety-Related Electrical Distribution
System (SWEC).
Revision 0, December 21, 1982
Revision 1, May 4, 1983

ITR-25: Verification of the Auxiliary Feedwater System Electrical Des1gn
(SWEC).
Revision 0, December 21, 1982
Revision 1, April 29, 1983

ITR-26: Verification of the Control Room Ventilation and Pressurization

System Electrical Design’ (SWEC).
Revision 0, December 21, 1982
Revision 1, May 2, 1983
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Table C.8.4 (Continued)

Number

Title, IDVP organization, revision, and date

ITR-27:

ITR-28:

ITR-25:

ITR-30:

ITR-31:

ITR-32:

ITR-33:

ITR-34:

ITR-35:

ITR-36:

ITR-37:

ITR-38:

ITR-39:

Varification of the Instrument and Control Design of the Auxiliary
Feedwater System (SWEC).

Revision 0, December 23, 1982

Revision 1, May 13, 1983

Revision 2, July 25, 1983

Verification of the Instrument and Control Design of the Centrol
Room Ventilation and Pressurization System (SWEC).

Revision 0, December 23, 1982

Revision 1, May 13, 1983

Revision 2, July 25, 1983

Design Chain = Initial Sample (SWEC).
Revision 0, January 17, 1983

Small Bore Piping Report (RLCA).
Revision 0, January 12, 1983

HVAC Components (RLCA).
Revision 0, January 14, 1983
Revision 1, August 4 1983

Pumps (RLCA).
Revision 0, February 17, 1983
Revision 1, April 1, 1983

Electrical Equipment Analysis (RLCA).
Revision 0, February 18, 1983
Revision 1, April 28, 1983

Verification of DCP Effort by Stone & Webster Engineering Corporation
(SWEC).

Revision 0, February 4, 1983

Revision 1, March 24, 1963

Independent Design Verification Program Verification Plan for Diablo
Canyon Project Activities (RLCA).
Revision 0, April 1, 1983

Final Report on Construction Quality Assurance Evaluation of
G. F. Atkinson (SWEC).

Revision 0, February 25, 1983

Revision 1, June 20, 1983

valves (RLCA). .
Revision 0, February 23, 1983

Final Report on Construction Quality Assurance Evaluation of Wismer
& Becker (SWEC).

Revision 0, March 1, 1983

Revision 1, March 16, 1983

Revision 2, June 20, 1583

Soils - Intake Structure Bearing Capacity and Lateral Earth Pressure
(RLCA). » ’
Revision 0, February 25, 1983
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Table C.8.4 (Continued)

Number Title, IDVP organization, revision, and date

I1TR-40: Soils Report - Intake Sliding Resistance (RLCA)
Revision 0, March 9, 1983 :

ITR-41: Corrective Action Program and Design Office Verification (RFR).
Revisicn 0, April 19, 1983

ITR-42: R. F. Reedy, Inc., Independent Design Verification Program Phase II
Review and Audit of Pacific Gas and Electric Company and Design
Consultants for Diablo Canyon Unit 1 (RFR). °
Revision 0, April 15, 1983

ITR-43: Heat Exchangers (RLCA).
Revision 0, April 14, 1983

ITR-44: Shake Table Test Mounting Class 1E Electrical Equipment (RLCA).
Revision 0, April 15, 1983

ITR-45: Additional Verification of Redundancy of Equipment and Power Supplies
in Shared Safety-Related Systems (SWEC).
Revision 0, May 17, 1983

ITR-46: Additional Verification of Selection of System Design Pressure and
Temperature and Differential Pressure Across Power-Operated Valves
(SWEC).
Revision 0, June 27, 1983

ITR-47: Additional Verification of Environmental Consequences of Postulated
Pipe Ruptures Cutside of Containment (SWEC).
Revision 0, June 27, 1983

*ITR-48: Additional Verification of Jet Impingement Effects on Postulated
Pipe Ruptures Inside Containment
kevision 0, July 27, 1983

*ITR-49: Additional Verification of Circuit Separation and Single Failure
Review of Safety-Related Electrical Equipment (SWEC).
Revision 0, June 23, 1983

*ITR-50: Containment Annulus Structure Vertical Seismic Evaluation (TES).
Revision 0, July 22, 1983

*ITR-51: Containmert Annulus Structure Seismic Evaluation (TES).
Revision O, September 2, 1983
Revision 1, September 21, 1983

*ITR-£2: Combined with ITR 68-

*ITR-53: C(ombined with ITR 68

*ITR-54: Containment Building - Corrective Action (RLCA}
Revision 0, September 11, 1983

~ Revision 1, October 3, 1983
*ITR-55: Auxiliary Building - Corrective Action (RLCA).

Revision 0, Septembr 8, 1983
Revision 1, October 1, 1983
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Table C.8.4 (Continued)

Number

Title, 1DVP organization, revision, and date

*ITR-56:

*1TR-57:

*ITR-58:

*ITR-58:

*ITR-6C:

XITR-61:

*ITR-62:
XITR-63:

*ITR-64:
*ITR-65:

*ITR-66:
*ITR-67:

*1TR-68:

Turbine Building - Corrective Action (RLCA).
Revision 0O, September 9, 1983 )
Revision 1, September 24, 1983

Fuel Handling Building - Review of DCP Activities (RLCA).
Revision 0, August 1, 1983
Revision 1, September 8, 1983

Intake Structure - Verification of DEP Activities (RLCA).
Revision 0, August 8, 1583
Revision 1, October 1, 1983

Large Bore Piping - IDVP Verification of Correction Action (RLCA).
Revision 0, August 18, 1983
Revision 1, September 24, 1983

Large and Small Bore Pipe Supports - IDVP Review of Corrective Action
(RLCA).

Revision 0, August 17, 1983

Revision 1, October 3, 1983

Small Bore Piping - IDVP Review of Corrective Action (RLCA).
Revision 0, September 10, 1983 -
Revision 1, October 2, 1983

Combined with ITR-60

HVAC Ducts, Electrical Raceways, Instrument Tubing and Associated
Supports - IDVP Verification of Corrective Action (RLCA).
Revision 0, August 22, 1983

Revision 1, October 2, 1983

Combined with ITR-63

Rupture Restraints - IDVP Verification of DCP Activities (RLCA).
Revision 0, September 16, 1983
Revision 1, October 11, 1982

Combined with ITR 63

Equipment - IDVP Verification of Corrective Action (RLCA).
Revision 0, August 12, 1982
Revision 1, September 9, 198§

Verification of HLA Soils Work
Revision 0, September 20, 183
Revision 1, October 4, 1983

NOTE: The following reports were issued by RFR before the establishment of
the ITR concept:

;i
o
b

Review of ANCO Engineers, March 1, 1982.
Review of Cygna Energy Services, March 1, 1982.
Review of EDS Nuclear inc., January 20, 1982.
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Table C.8.4 (Continued)

Number Title, IDVP organization, revision, and date

Review of Harding Lawson Associates, January 26, 1982.

Review of Pacific Gas and Electric Company, March 5, 1982. e
Review of UR5/Blume and Associates, Engineers, March 5, 1982. |
Review of Wyle Laboratories, March 1, 1982.

Noyoy b

*Indicates reports dated after SSER 18 information cut off date of June 30,
1983. .
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Table C.8.5 Meetings on Diablo Canyon Unit 1 Verification Effort

The following is a listing of NRC meetings that have been held since

June 30, 1983.

It is a continuation of Table C.1.2 in SSER 18.

Date Participants/attendants/location
(30) July 6, 1983 NRC, BNL, PG&E (DCP)
Bethesda, Md.
(31) September 1, 1983 NRC, PG&E (DCP).‘IDVP. Gov. of California,
Joint Intervenors
Bethesda, Md.
(32) September 6, 1983 NRC Plant Tour-Diablo Canyon Site
(33) September 7, 1983 NRC, PG&E (DCP), Gov. of California
San Luis Obispo, Calif.
(34) September 13, 1983 NRC Commission Meeting
Washington D.C.
(35) September 27, 1983 NRC Commission Meeting
wWashington, D.C.
(36) September 28, 1983 NRC, PG&E (DCP)

Bethesda, Md.
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NRC Staff

Dunning
Hartzman
Kuo

Polk
Schierling

XD R~
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