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Pacific Gas and Electric Company 77 Beale Street

San Francisco, CA 94106
4 t 5/973-4684

Gregory M. Rueger

Senior Vice President and
General Manager
Nuciear Power Generation

February 12, 1993

PG&E Letter No. DCL-93-037

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Completion of Pre-operational Endurance Testing of the Sixth
Emergency Diesel Generator

Gentlemen:

PG&E letter DCL-92-092, dated April 17, 1992, discussed PG3E's plans for
pre-operational endurance testing of the sixth emergency diesel
generator (EDG), the purpose of which was to further augment the basis
for the commercial grade dedication of the sixth EDG. PG&E has now
successfully completed the sixth EDG pre-operational endurance testing.
This letter provides PG&E's resolution of the applicable open items in
NRC Inspection Report (IR) 50-323/91-202, dated November 15, 1991, and
issues raised in NRC IRs issued to NEI Peebles — Electric Products, Inc.
(IR 99900772/91-01, dated January 15, 1992) and Peebles Electric
Machines ( IR 99901065/91-01, dated February 13, 1992), the designer and
fabricator of the generator for the sixth EDG.

The enclosure documents the successful compl,etion of the endurance
testing and the associated basis for resolution of each of the open
items and issues. To provide a complete discussion of all open items
and issues, this letter reiterates the basis for resolution of some of
the items and issues that were previously supplied in DCL-92-092.

Sincerely,

Grego y H. ueger

cc: Dyle G. Acker
Ann P. Hodgdon
John B. Martin
Steven H. Matthews
Mary H. Miller
Sheri R. Peterson
CPUC

Diablo Distribution

Enclosure
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P E Letter No. DCL-93-037

ENCLOSURE

COMPLETION OF PRE-OPERATIONAL ENDURANCE TESTING OF

THE SIXTH EMERGENCY DIESEL GENERATOR

1. 0 INTRODUCTION

This enclosure provides a description of the onsite pre-operational
endurance testing incorporated into Replacement Parts Evaluation (RPE)
M-6602 for the sixth emergency diesel generator (EDG). This dedication
testing, which is now completed, in conjunction with the manufacturer
testing already conducted in Montreal and Toronto, provides an
additional Electric Power Research Institute NP-5652, "Guideline for the
Utilization of Commercial Grade Items in Nuclear Safety Related
Applications (NCIG-07)," Method 1, special testing basis in support of
the commercial grade dedication of the sixth EDG GE-Locomotive (GE-L)
engine. This testing, in conjunction with the other NCIG-07 dedication
methods, provides the basis for dedication of the sixth EDG as described
below.

The completed testing also supports the NEMP 12.4 evaluation and
associated Replacement Parts Evaluation (RPE E-7507) for the NEI
Peebles — Electric Products, Inc., (P-EP) generator. The HEMP 12.4
evaluation was generated to address findings from August and October
1990 PG&E audits of P-EP of Cleveland, Ohio, and Peebles Electric
Machines (PEM) of Edinburgh, Scotland. Subsequent to these PG&E audits,
NRC inspections were conducted at these facilities. The programmatic
issues raised in Inspection Reports (IRs) 99900772/91-01, dated
January 15, 1992, and 99901065/91-01, dated February 13, 1992, for these
inspections were consistent with those identified in the PG&E audits.
These inspections did, however, identify specific concerns relative to
documentation of acceptability of specific parts. The endurance testing.
at Diablo Canyon Power Plant (DCPP) was also used to address these
concerns.

This enclosure outlines the specific testing conducted, the equipment
monitoring provided during the testing, the criteria used for evaluating
component malfunctions or failures, and the inspections performed
following completion of the endurance testing.

2.0 BACKGROUND

2.1 Engine

The engine for the sixth EDG, currently undergoing final installation at
DCPP Unit 2, was purchased from a commercial grade supplier (GE-L of
Montreal, Canada, formerly known as ALCO). This commercial grade
purchase was necessitated because GE-L did not want to undertake a
10 CFR 50, Appendix B, quality assurance (gA) program for only a single
diesel engine purchase. Also, our desire to provide consistency in
maintenance and operating procedures, as well as overall design of the
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onsite electrical power distribution system, precluded the purchase of
an EDG of a different model than the existing five ALCO EDGs. The
commercial grade purchase necessitated the implementation of an
extensive dedication program to ensure the quality and reliability of
the engine. This commercial grade dedication program was 'formulated
using NRC and industry guidance. This guidance consisted of NCIG-07 and
Generic Letter 89-02, "Actions to Improve the Detection of Counterfeit
and Fraudulently Harketed Products."

The dedication methodology uses Hethod 4 of NCIG-07 .(performance
history) and Hethod 2 (commercial grade survey) as the primary basis for
the dedication. This methodology includes a similarity evaluation
comparing the design of the sixth EDG with the original five EDGs. This
basic dedication approach was augmented by Hethod I (special testing,
consisting of manufacturer testing in Hontreal and Toronto), as well as
Hethod 3 (source inspection of critical stages of the manufacturing
process). The combination of the above four methods is further
augmented by the site endurance testing as outlined below'.

The Hethod 2 commercial grade survey of GE-L was implemented by a PGKE

audit and survey of GE-L to assess the adequacy of their gA program.
These evaluations of the GE-L program with respect to the Canadian
Standard CAN3-Z299.3 gA program, as well as the PGEE CG-P-Diesel gA
requirements imposed by the PGKE purchase order. The CG-P-Diesel
program imposed the requirements of CAN3-Z299.3. In addition,
CG-P-Diesel credits GE-L's design control program and imposed annual
audit requirements on the suppliers of power train components.

A representative sample of parts was identified for evaluation during
performance of the commercial grade survey of GE-L. To provide a
comprehensive evaluation of the GE-L program, this sample of components
was identified by establishing critical attributes of engine components
to be evaluated. This list of attributes was then used to identify
specific components and categories of components to ensure that the
attributes of significance were appropriately addressed during the
survey. All components of the engine were then correlated to the
applicable component category. The list of representative components,
one from each category, formed the basis for the survey and provided a
means for ensuring the validity of the survey in assessing GE-L program
implementation for all engine components.

As a result of the commercial grade survey, several areas of weakness
were identified. To address these weaknesses, additional inspections
and evaluations were conducted. These inspections were used to assess
the quality of the products used in the engine assembly and were
conducted using a sampling of components from each component category
identified for the engine to provide a comprehensive evaluation of the
implemented program with respect to all engine parts. The results of
these inspections indicated that, due to the highly experienced
personnel used in the engine manufacturing process, the identified
weaknesses in the GE-L program did not impact the quality of the engine.
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2.2 Generator

The generator for the sixth EDG was purchased from P-EP, who is a

10 CFR 50, Appendix B, supplier. PGKE implementation audits of P-EP and
the generator manufacturer (PEH) identified significant deficiencies in
their gA programs, and subsequently required compensatory measures to be
implemented to ensure acceptability of the generator. NRC inspections
of PEP and PEH in 1991 raised additional concerns regarding their
qualification, and also questioned the adequacy of several of PGRE's
compensatory measures.

2.3 Pre-operational Endurance Testing

To facilitate resolution of NRC concerns regarding the commercial grade
dedication of the EDG, and to provide additional basis for resolution of
generator manufacturer gA issues, additional testing of the engine
generator unit was identified for inclusion in the basis for engine
dedication. The testing, the associated equipment monitoring, and the
post-test inspections that were conducted are outlined below.

It should be noted that the additional onsite testing was pre-
operational testing, not post-installation testing. The testing was
conducted using a temporary load bank, not actual plant loads. However,
the temporary loadbank was capable of simulating the resistive and
reactive loads.

Testing of spare parts for the diesel engine generator, as well as other
equipment for DCPP, typically uses Hethod 1 dedication via special
testing of the component parts. This is expected to continue to be the
case. In addition, post-installation testing of spare parts is not
normally considered to be an appropriate means of performing commercial
grade dedication activities due to the potential impact on plant
operation and the limited ability to simulate plant emergency conditions
for testing of the parts. Therefore, the commercial grade dedication
testing of the sixth EDG was not considered to be post-installation
testing, nor was it considered a precedent relative to use of post-
installation testing for dedication.

3.0 ENGINE GENERATOR UNIT TESTING

This section provides the details with respect to the pre-operational
endurance testing that was conducted as part of the sixth EDG

installation. This testing, in conjunction with the
manufacturers'unctionaltesting (at GE-L in Hontreal and General Electric Canada

(GEC) Alsthom in Toronto), forms the basis for the Hethod 1 dedication
of the EDG. This testing also provides additional basis for resolution
of generator manufacturer gA program issues.
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3. 1 Specific Tests Performed

The following tests constituted the sixth EDG pre-operational endurance
testing:

A.

B.

200 hours of pre-operational endurance testing (200
cumulative hours of onsite pre-operational endurance testing
required). During each 8-hour segment of the test, the
engine generator was run at 100 percent of rated load (2600
kw) for seven hours with a step reduction in load to 2000 kw
for the last hour of the 8-hour segment. At the end of the
25 eight-hour segments, a two-hour run at 110 percent of
rated load was performed.

Testing of the unit at 100 percent of rated load generates
the greatest stress on the unit while simulating required
emergency operation. The step reduction in load simulates
the most severe load change expected during emergency
operation.

The endurance test provided for operation of the engine
generator unit in excess of 10 million cycles. The number
of cycles corresponding to the minimum ratio of fatigue
strength versus tensile strength for a compilation of steels
has been found to occur at 1 million cycles. At this number
of cycles, steels r each an endurance limit or fatigue limit
beyond which, no matter how great the number of cycles,
fatigue failure is not expected to occur. (Nechanical
En ineerin Desi n, J. E. Shigley, 3rd edition, Section 5-
11, Figure 5-14). The endurance test outlined herein
corresponded to a number of cycles significantly greater
than that at which the fatigue limit was expected to occur
(based upon 900 rpm, for 200 hours). Attachment 1 of PG&E
letter DCL-92-092, dated April 17, 1992, identifies the
various engine parts and the number of cycles experienced by
these parts.

An additional run with a duration of eight hours was
conducted subsequent to completion of the endurance test and
associated inspections (Section 3.4) to verify performance
of the assembled engine.

C. Equipment monitoring was performed during these runs as
described in Section 3.2.

3.2 Equipment Monitoring During Testing

Monitoring for the above tests included all instrumentation
outlined in IEEE 387-1984, Section 6.2. 1.(2).(b). In addition,
vibration monitoring was provided to allow trending of vibration
data. Engine analyzer data were also taken during 100 percent
power runs to trend performance of the engine on a cylinder-by-
cylinder basis. These data were collected within the first
24 hours of operation at rated load, once during the middle of the
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200-hour run, and again toward the end of the 200-hour run.
Electrical data (i.e., voltage, frequency, current, and power
factor) for the generator were monitored during these runs.

Lube oil samples were taken for analysis prior to start of the
endurance test, every 24 hours of engine run time during the test,
and after completion of the endurance test.

Acceptance criteria used for equipment monitoring instrumentation
were as prescribed in the EDG operating/maintenance vendor manual.

Fuel oil consumption at the beginning and end of the endurance
test was evaluated. Fuel oil and lube oil filter differential
pressures were also monitored, as was lube oil level (via
crankcase dipstick) to monitor lube oil consumption.

3.3 Criteria Used for Evaluation of Component Halfunctions/Failures

The criteria contained in Reg Guide 1. 108, Rev. 1, Section C.2.e,
for valid tests and failures were used to evaluate test failures
or malfunctions. Halfunctions during performance of the endurance
testing, including problems with the temporary load bank and the
fuel oil booster pump discharge line, were evaluated and, as
documented in Revision 2 to RPE H-6602 and its Hinor Change (HC)
No. 1, determined to not affect qualification of the EDG.

3.4 Post-testing Inspections (inspections by PG&E personnel and
qualified vendor representative)

~En ine

Following completion of endurance testing, visual
inspections were performed using existing plant maintenance
procedures including 18, 36, 54, 72, 90, and 108-month
surveillance test procedures as a basis.

2- A fiberscope inspection of the cylinders for all power
assemblies was performed.

3- In-situ inspection of main bearing clearance for all main
bearings per manufacturer recommendations was also
performed. In addition, two main bearing lower shells were
removed for visual inspection.

4- Disassembly and inspection of four power assemblies,
including cylinder head, piston, connecting rod, and
connecting rod bearing were performed.

Generator

Subsequent to completion of endurance testing,
performed using the existing plant maintenance
18-month surveillance. Visual inspections and
were performed to inspect all items identified
P-EP and PEH as potential areas of concern.

5996Si85K
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3.5 Test and Inspection Results

The testing and inspection activities described above were
successfully completed and have been documented in RPEs M-6602
(for the engine) and E-7505 (for the generator).

4.0 BASIS FOR RESOLUTION OF IR 50-323/91-202 OPEN ITEMS

Each deficiency and unresolved item identified in IR 50-323/91-202
is addressed in the discussion provided below. The primary bases
for resolution of these items are clarifications of the PG&E

dedication approach, completion of nuclear industry surveys for
the ALCO EDG, documentation of a detailed design review of changes
between the original five DCPP EDGs and the sixth EDG, and
expanded testing as previously described.

The numbering of open items used in the discussion below is
consistent with that used in the PG&E response to IR 50-323/91-202
(PG&E letter DCL-92-009, dated January 17, 1992).

Issues associated with generator procurement are discussed in
Section 4. 11.

For each item listed below, the original response provided in
DCL-92-092 is provided along with a final status of the resolution
described in DCL-92-092.

4.1 IR 50-323/91-202, Deficiency 91-202-01

A. Use of differing terminology between Purchase Order
(Critical Component) and gA Specification (Critical Part).

DCL-92-092 Response:

Clarification was provided in Revision 3 of CG-P-Diesel.
Evaluation of CG-P-Diesel Revision 1 versus Revision 3 will
be documented in RPE N-6602.

B.

Status:

Revision 2 to RPE H-6602 incorporated this clarification.

Review of Engineering change notice procedure in GE-L
qualification audit.

DCL-92-092 Response:

Detailed review by PG&E of GE-L design changes provides a
basis for acceptability of identified changes.

Status:

5996Si85K
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documentation of the review provided in Revision 2 to RPE

M-6602 and MC No. l.
C. Material traceability for power train parts.

DCL-92-092 Response:

Traceability is provided by subsupplier material
certifications. PGLE performed nondestructive testing to
provide additional assurance that the certifications were
valid. A review of the material testing conducted to
support these certifications is being performed to address
the basis for the materials tested and their significance
with respect to material characteristics.

In addition, the endurance test described above and the
subsequent inspections will provide additional basis for
ensuring that the materials used for the power train parts
are adequate for the required function and that no fatigue
failures of the components will result.

Status:

D.

The basis for material testing has been incorporated into
Revision 2 to RPE M-6602. Endurance testing and inspection
has been successfully completed.

Subsupplier qualification did not substantiate quality of
power train parts taken from stock.

See item C above.

E. Audit evaluation of process control.

DCL-92-092 Response:

The PG&E audit checklist erroneously identified process
control as pertaining to paragraph 4. 18.2 of CG-P-Diesel.
The correct reference is Section 4. 17.2.

Status:

No further action required.

4.2 IR 50-323/91-202, Deficiency 91-202-02

A. Technical and quality requirements for the mechanical
components.

DCL-92-092 Response:

Controls for all mechanical items (excluding annual
subsupplier audits) are the same as for power train parts.
See CG-P-Diesel, Revision 3, for clarification.
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Status:

B.

Revision 2 to RPE H-6602 clarifies the dedication approach
for power train parts/mechanical items.

Basis for considering mechanical components as noncritical.

DCL-92-092 Response:

Controls for all mechanical items (excluding annual
subsupplier audits) are the same as for power train parts.
See CG-P-Diesel, Revision 3, for clarification.

Status:

Revision 2 to RPE H-6602 clarifies the dedication approach
for power train parts/mechanical items.

4.3 IR 50-323/91-202, Unresolved Item 91-202-01

A. Adequacy of CAN3-Z299.3 gA program.

DCL-92-092 Response:

Audits and surveys of GE-L have assessed the controls with
respect to CAN3-Z299.3 as well as CG-P-Diesel (CG-P-Diesel
provides a means for assessment of design control
requirements, manufacturing controls, and internal audits
which are not a part of CAN3-Z299.3), that were implemented
by GE-L to ensure appropriate controls of material, process,
and design. Where the controls provided did not meet PGLE
requirements, additional compensatory actions were taken.

Status:

Revision 2 to RPE M-6602 clarifies the use of compensatory
actions for weaknesses identified in the Hethod 2
evaluation.

B.

C.

CAN3-Z299.3 does not provide design control.

See response to Item 4.3.A above.

Design specification criteria for determining if a component
is critical.
DCL-92-092 Response:

Clarification of gA program requirements for critical versus
non-critical (yet safety-related) components is provided in
CG-P-Diesel, Revision 3.
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Status:

D.

Revision 2 to RPE M-6602 clarifies the dedication approach
for power train parts/mechanical items.

Listing of power train parts included valve inserts,
connecting rod bolts and connecting rod nuts, which were not
listed in the design specification.

DCL-92-092 Response:

These items were considered to be part of the valves and
connecting rods per the GE-L scope of inspection document;
therefore, they were also considered as "critical parts."

Status:

No further action required.

4.4 IR 50-323/91-202, Unresolved Item 91-202-02

A.

B.

Documentation of bases used to select DCPP failures
applicable to the performance history evaluation.

DCL-92-092 Response:

Details of the bases for selection of applicable DCPP
failures are provided in RPE M-6602. These bases exclude
from review only those work orders associated with
preventive maintenance, equipment cleaning, replacement of
consumables, tightening of fasteners, failures of non-
mechanical components (since these components are not
covered by RPE M-6602), and replacement of parts
attributable to normal periodic maintenance activities.

Status:

No further action required.

Evaluation of Nuclear Plant Reliability Data Systems data
for ALCO EDG failure at Palisades.

DCL-92-092 Response:

Consumers Power Company's Palisades plant was erroneously
identified by PG&E in the RPE as Consolidated Edison's
Indian Point, Unit 2. This error has been corrected.

Status:

Revision 2 to M-6602 amends this error.
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C. EPRI NP-4264 and EPRI/NSAC-108 performance history data
exclusion of beginning of life failures.

DCL-92-092 Response:

The extensive pre-operational endurance testing will
envelope .beginning of life failures for the sixth EDG.

Status:

D.

Endurance testing and inspection have been successfully
completed.

Expansion of nuclear industry survey of ALCO EDGs.

DCL-92-092 Response:

This survey has been expanded to include input from all
nuclear utilities using ALCO EDGs covering the operating
life of those EDGs at each utility.
Status:

The additional survey data have been incorporated in
Revision 2 to RPE H-6602.

E. Applicability of GE-L equipment bulletins.

DCL-92-092 Response:

All bulletins associated with the model 18-251-F engine were
considered applicable. Recommendations associated with the
identified bulletins were evaluated against the final PG&E

sixth EDG design. A review of these bulletins with respect
to the sixth EDG design has been performed and is documented
in RPE M-6602.

Status:

The review of GE-L equipment bulletins is incorporated in
Revision 2 to RPE H-6602. In addition, as a result of the
failure of the fuel injector snubber valves during pre-
endurance testing, a review of all reliability issues has
been performed by GE-L. As documented in Revision 2 to RPE
H-6602, HC No. 1, no other reliability issues applicable to
the sixth EDG were identified.

F.

5996Si85K

Auburn Technologies, Inc. (ATI) audit implications on
quality of sixth EDG.

DCL-92-092 Response:

Concerns identified during the ATI audit conducted by GE-L
were primarily associated with control of subsuppliers. The
additional testing of components supplied by ATI, in
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conjunction with the pre-operational endurance testing,
provide the basis for acceptability of ATI as well as other
subsupplier parts. The commercial grade survey results
reinforced the major ATI finding with respect to control of
subsupplier materials and manufacturing processes. Specific
compensatory actions, including additional test and
inspection, were implemented for all parts supplied by ATI.

In addition, based upon the compensatory actions associated
with lack of power train part subsupplier audits and those
resulting from the commercial grade survey, it was
determined that critical characteristics of primary concern
with respect to subsupplier control are associated with
material characteristics. Critical characteristics such as
configuration were adequately controlled by the GE-L program
through inspections and manufacturer testing. The
additional endurance testing will provide a basis for
evaluation of adequacy of subsupplier materials by
subjecting these components to cyclical fatigue beyond the
point at which minimum fatigue strength is encountered
(greater than 1 million cycles). This testing and
subsequent inspections will therefore identify those
subsupplier materials that may not be adequate for ensuring
proper operation of the EDG.

Status:

No failures associated with ATI-supplied components were
encountered during the endurance test and post-test
inspections.

4.5 IR 50-323/91-202, Unresolved Item 91-202-03

A. Commercial quality controls for mechanical components.

DCL-02-092 Response:

Controls for all mechanical items (excluding annual
subsupplier audits) are the same as for power train parts.
See CG-P-Diesel, Revision 3, for clarification.

Status:

Revision 2 to RPE H-6602 clarifies the dedication approach
for power train parts/mechanical items.

B. Adequacy of selection criteria for representative mechanical
components.

The basis used for selection of a sample of components for
assessment during the survey considered the subsupplier, the
product type, the manufacturing process, industry
experience, and performance record. These component samples
were used to assess the GE-L program controls with respect
to all mechanical components and power train parts. The
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weaknesses identified in the commercial grade survey were
addressed by additional inspections. These inspections, in
conjunction with the manufacturer tests, are considered to
have adequately assessed all critical characteristics with
the exception of characteristics associated with material
control. See discussion in Item 4.4.F for applicability of
pre-operational endurance testing to evaluation of critical
characteristics associated with material control.

Status:

Revision 2 to RPE H-6602 clarifies the dedication approach
for power train parts/mechanical items. No material
failures were encountered during the endurance test and
post-test inspection that could affect EDG operability
during a 40-year life at DCPP.

4.6 IR 50-323/91-202, Unresolved Item 91-202-04

A. Adequacy of quality program elements surveyed and
applicability of survey results to remaining mechanical
components.

See response to Item 4.5.B above.

4.7 IR 50-323/91-202, Unresolved Item 91-202-05

A. Inspection plan did not include GE-L quality control
elements to be verified, surveillance methods or
verification activities to be performed, and an evaluation
of results.

DCL-92-092 Response:

guality control element evaluation is addressed by audit and
survey, not via the source inspection plan. Acceptance
criteria for source inspection are provided in the
inspection plan. Surveillance methods are in accordance
with PG&E source inspection procedures and use qualified,
experienced personnel.

Status:

Additional clarification has been provided in Revision 2 to
RPE H-6602 with respect to inspection activities conducted
as compensatory actions for weakness in the Hethod 2
evaluation versus inspection activities conducted as part of
Hethod 1 and 3 evaluations.

4.8 IR 50-323/91-202, Unresolved Item 91-202-06

A. Limited sampling of GE-L's verification activities were
witnessed during source verifications for engine block.
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The source inspection plan included witness points for
machining inspection, hydrostatic testing, and magflux
inspection. Independent material and material strength
testing was also performed. In addition, the pre-
operational endurance test and subsequent inspections will
provide a basis for identification of inadequacies in block
material and in associated welds by subjecting the equipment
to cyclical testing beyond the minimum fatigue endurance
limit.

Status:

B.

C.

No failures associated with the engine block were
encountered during the endurance test and post-test
inspections.

Adequacy of Nondestructive Examination (NDE) sampling of
weldments.

DCL-92-092 Response:

100 percent of welding was NDE'd. Ultrasonic testing was
conducted on all full penetration welds and magflux
inspections were conducted for fillet welds. A portion of
the NDE was witnessed by PG&E. PGKE personnel also reviewed
the qualification certifications for inspectors used by
GE-L. Documentation for all NDE performed was also reviewed
and found acceptable.

Status:

No further action required.

Use of less sensitive rejection criteria for air and exhaust
valve inspections.

DCL-92-092 Response:

The two inspection methods are in accordance with GE-L
specification.

Status:

D.

No further action required.

Adequacy of technical bases for critical characteristics
chosen and verified during the source verification
activities.

5996Si85K
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The verification activities that were conducted in
conjunction with the associated engineering evaluations
provide reasonable assurance that these subsupplier
components were adequate. The pre-operational endurance
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testing will provide additional assurance of the quality of
these components. A detailed review of critical
characteristics of engine component categories will be
conducted to identify those characteristics addressed by
inspection, manufacturer testing, and pre-operational
endurance testing.

In addition to the above inspections, a detailed review of
the sixth EOG design versus the design for the original five
EDGs is being performed to provide a basis for ensuring that
DCPP performance history is applicable to all items. For
those items for which DCPP performance history is not
applicable, additional testing will be conducted (as part of
the pre-operational endurance testing program or as specific
component testing as applicable) to ensure adequacy of the
components.

Status:

No failures were identified during the endurance test and
post-test inspection that could affect EDG operability
during a 40-year life at DCPP. Revision 2 to RPE H-6602
includes a detailed review of critical characteristics of
engine component categories and identifies those
characteristics addressed by inspection, manufacturer
testing, and pre-operational endurance testing. The review
and evaluation of sixth EDG design versus the design of the
original five EOGs have been completed and are documented in
Revision 2 to RPE H-6602, HC No. 1.

4.9 IR 50-323/91-202, Unresolved Item 91-202-07

A. Inspection plan did not address special test and inspection
activities.

B.

5996Si85K

DCL-92-092 Response:

These activities are addressed in the RPE, not in inspection
plans DC-271 or H-6602-1.

Status:

No further action required.

Need for documented plan to control and prescribe the GEC

Alsthom special test and inspections.

DCL-92-092 Response:

GEC Alsthom manufacturing processes and special tests and
inspections were based on GE-L specifications. Problems
were identified as a result of a GE-L implementation audit
of GEC Alsthom in the adequacy of the inspections conducted
by GEC. Resolution of the audit open items resulted in
reinspection based on a plan generated by a group of GE-L,
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PG&E and GEC engineering, and gA personnel, and was
implemented by GE-L, PG&E, and GEC personnel. In addition,
an inspection plan was generated to address concerns with
GEC subsuppliers who were not qualified to the CAN3-Z299.3
specification. This plan conducted configuration and
material tests on components of all unqualified suppliers.
The suppliers of concern were primari,ly suppliers of
commodity-type items.

These inspections, in conjunction with the pre-operational
endurance test, will provide the basis for demonstrating
adequacy of the GEC Alsthom assembly.

Status:

The documentation associated with the GEC Alsthom inspection
plan is provided in Revision 2 to RPE H-6602. Closure of
GE-L Corrective Action Requests with respect to GEC Alsthom
is documented in Revision 2 to RPE H-6602, HC No. 1. No
failures of GE Alsthom supplied/installed items were
identified during the endurance test and post-test
inspection that could affect EDG operability during a
40-year life at DCPP.

4.10 IR 50-323/91-202, Unresolved Item 91-202-08

A. Technical bases for the special tests and inspection
activities.

See Section 4.8.D above.

4.11 IRs 99900772/91-01 (P-EP) and 99901065/91-01 (PEH) Issues

DCL-92-092 Response:

The final resolution of issues identified in NRC inspections of
the generator designer (P-EP) and manufacturer (PEH) will be
documented in accordance with PG&E NEHP 12.4 procedure
requirements. This revision of the NEHP 12.4 evaluation will
include the resolution of comments with respect to the PEH

inspection. The inspections outlined for the generator in this
document, in conjunction with documentation reviewed by PG&E for
dedication of items purchased by P-EP and documentation generated
in the audit of PEH, will provide the basis for resolution of all
NRC open issues.

Status:

NEHP 12.4, Revision 2, and RPE E-7505, Revision 0, document the
resolution of open items associated with the inspections of P-EP
and PEH. No failures of generator components were identified
during the endurance test and post-test inspection that could
affect generator operability during a 40-year life at DCPP.
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5.0 STATUS OF RPE H-6602, REVISION 2, AND RPE E-7505, REVISION 0,
LIMITATIONS AND OPEN ITEMS FROM NRC REVIEW

A. RPE H-6602, Revision 2 (Engine).

Final documentation of comparison of renewal parts
lists for lube oil low level switch, special fuel oil
crossover fitting, and radiator fan drive system,
mechanical stop for fuel rack.

Status:

Complete as documented in Revision 2 to RPE H-6602,
HC No. l.

2.

3.

4,

5.

Final documented closure of all GE-L Corrective Action
Reports for GEC Alsthom, including review of auxiliary
system drawings. Tracked by Action Request (AR)
A0220633, Action Evaluation (AE) 6, and AR A0239775.

Status:

Complete as documented in Revision 2 to RPE H-6602,
HC No. l.
Final Engineering Quality Services inspection report
transmitting completed Inspection Plan DC-271.

Status:

Complete as documented in Revision 2 to RPE H-6602,
MC No. l.
Completed Quality Control (QC) Surveillance Plan
M-6602-2.

Status:

QC Surveillance Plan H-6602-2 was not issued and was
replaced by an AR and associated AEs. The QC

surveillances are documented in an AR referenced in
Revision 2 to RPE H-6602, HC No. 1.

Completion of endurance testing at OCPP, tracked by AR
A0234893, AE 2.

Status:

Complete as documented in Revision 2 to RPE H-6602,
HC No. 1. No delamination of rotor windings was
observed in the post-test inspection.

Transmittal of GE-L engineering evaluations to PGKE

for the AHOT temperature control valve, governor, fuel
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oil nipple, final liner plating, connecting rod
(Revision 1), and camshaft (Revision 1).

Status:

Complete as documented in Revision 2 to RPE H-6602,
HC No. 1.

B. RPE E-7505, Revision 0 (Generator).

Completion of the design change review between
original five and sixth generator from 1984 to 1969,
including verification of design changes for the
stator frame.

Status:

Complete as documented in RPE E-7505, Revision 0,
HC No. 1.

2. Reverification of the equivalency documentation for
PGEE generator by P-EP, including verification of
equivalency issues associated with the rotor shaft,
magnet wire, lead wire, and roller bearing.

Status:

Complete as documented in RPE E-7505, Revision 0,
HC No. 1.

3. Completion of the testing of lightly varnished magnet
wire for adequacy in the generator assembly (testing
to be performed by PEH, reference NRC Unresolved
Item 99901065/91-01-01).

Status:

Complete as documented in RPE E-7505, Revision 0,
HC No. 1.

4. Completion of the endurance testing at DCPP.

Status:

Complete as documented in RPE E-7505, Revision 0,
HC No. 1.

C. Other Open Items.

GIDEP search for identified GE-L subsuppliers.

Status:

Complete as documented in Revision 2 to RPE H-6602,
MC No. 1.
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2. Hegger test of generator current transformer (CT).

Status:

ANSI Standard C-5713 specifies 600V insulation for a

window-type CT. The insulation of the primary
conductor is only subjected to '2400V (phase-to-
ground). In accordance with the referenced ANSI
Standard, field testing should be conducted at
75 percent of expected maximum voltage to preclude
excessive stress on the CT. This results in a test
value of 1800V. The post-endurance test conducted was
at 1800V.

3. Epoxy homogeneity.

Status:

The qualification of the generator for the sixth EDG

included a test of the epoxy used in manufacturing the
generator. The epoxy was identified by NEI Peebles as
Armstrong A701. A certification identifying the batch
number used was transmitted in a letter to PGKE from
P-EP on December 3, 1990. PGSE considered this epoxy
critical as noted on the list of critical items
generated for the generator. To verify the adequacy
of the epoxy used, PGKE purchased a quantity of epoxy
from the same batch identified by NEI Peebles and
performed an independent test in accordance with the
epoxy supplier's specification. As a result of a
request from the NRC to provide documentation of batch
traceability, NEI Peebles was again contacted
regarding the epoxy used. A call was received by PG&E

on October 16, 1992, from the NEI Peebles equality
Assurance Manager, who stated that the batch number
previously transmitted was incorrect.

Further review of the epoxy function in the generator
assembly has determined that additional testing of the
actual epoxy used is not required. The epoxy in
question is used in the rotor manufacture to ensure
that the rotor winding is held in position. The
Armstrong A701 epoxy used in the generator is
acceptable based on:

In addition to the epoxy, clamps are
installed between the rotor poles to
ensure that the copper rotor winding is
held in position. Even if the rotor
winding did delaminate, it would not
result in an immediate failure.

5996Si85K

When the final tests on the generator were
performed, the rotor was run at 25 percent
overspeed. During the test, the epoxy was
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4.

subjected to forces well above any it
would experience in its designed duty.
Subsequent to these tests, the generator
has been subjected to over 400 hours of
run time without any indication of
delamination of the winding.

The endurance testing and post-test
inspections performed at DCPP included
visual inspection of the windings, which
would identify any signs of delamination.

The above basis has been incorporated into RPE E-7505,
Revision 0, HC No. l.
Temperature effect on insulation and molded case
circuit breakers.

Status:

ITEH 1: Regarding the resolution as
documented on gE f0009781
regarding the effects of
elevated temperature on
several of the EDG components,
were the effects of insulation
degradation considered7

The maximum EDG room ambient temperature is 120'F.
The insulation resistance of solid dielectric material
decreases with, increasing temperature. The decrease
in resistance would cause an increase in the leakage
current. The potential change in resistance due to a
higher ambient temperature has been evaluated in two
parts. First, the temperature effect on the
electrical equipment at a specific point in time is
examined. Second, the potential degradation of
insulating materials over a 40-year lifetime is
addressed.

Instantaneous Chan e in Resistance: ASTH D257 — 91,
"Standard Test Hethods for D-C Resistance or
Conductance of Insulating Haterials," Section Xl.2,
provides an equation for determining a change in
insulation resistance for a temperature increase.
Assuming an activation energy of 0.35 (per EPRI NP-
1558, "A Review of Equipment Aging Theory and
Technology" ), the insulation resistance does not
change for a 50'F increase in ambient temperature.
Therefore, there is no significant difference in the
insulation resistance (for a specific point in time)
at an EDG room ambient temperature of 120'F.
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Lon -term De radation of Insulatin Materials: The
first step in determining any long-term insulation
degradation is to identify what percentage of time the
equipment will be exposed to the higher temperature.

EXPOSURE TO A MAXIMUM ROON TEMPERATURE OF 120'F
TOTAL LIFETIME — 24 HOURS X 365 DAYS X 40 YEARS =

350,400 HOURS

MONTHLY SURVEILLANCE — 2 HOURS X 12 MONTHS X 40 YEARS
960 HOURS

18 MONTH SURVEILLANCE — 24 HOURS X (40)(12)/18 = 648
HOURS
EMERGENCY OPERATION — 24 HOURS X 7 DAYS = 168 HOURS

PRE-OP TESTING/DEDICATION — 500 HOURS

960 + 648 + 168 + 500 = 2276 HOURS

2276 HOURS/350,400 HOURS = .006

TIME EXPOSED TO ROON TEMPERATURE OF 70 F 99%

TIME EXPOSED TO ROON TEMPERATURE OF 120 F 1%

This tabulation shows that the electrical insulation
in question will see the higher ambient for a very
short time. In addition, PGKE's Maintenance and
Surveillance Programs detect and trend any failures of
equipment due to aging. This maintenance and testing
would identify any temperature degradation of
insulating materials in the controls or exciter
panels.

Therefore, based on the minimal impact of a higher
ambient temperature on dedication acceptance criteria,
the short time the equipment could be exposed to an
ambient room temperature of 120'F, and the PGLE
Maintenance and Surveillance Programs, PGKE concludes
that there is no affect on the ability of this
equipment to perform its intended safety function due
to exposure to a maximum EDG room ambient temperature
of 120'F for 1 percent of the equipment lifetime.
This conclusion is supported by the analysis performed
by National Technical Systems for the Argonne National
Laboratory (see "Test Procedure for the Dedication and
gualification of Class lE Diesel Generator Sets",
Procedure No. 27509-91N Revision 1). Section 7.2 of
this analysis states that "Thermal aging is not
considered to be a significant aging mechanism because
of the mild environment." To support this statement,
Section 8. 1, "Thermal Aging Analysis," uses a thermal
index of 50'C and a material life of 100,000 hours.
In comparison to PG&E's EDG room ambient conditions,
the maximum room ambient temperature is 120'F (49'C)
and the maximum amount of time the equipment would be
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exposed.to this temperature would be 2276 hours. Both
of these variables are considerably higher than the
conditions that exist in PGKE's case.

ITEH 2: Were the effects of elevated
temperature considered for
non-ambient and ambient-
compensated devices, such as
molded case circuit breakers
with thermal magnetic trip?
At some point, temperature
deviations can cause
components such as these to
enter non-calibrated ranges.

The electrical devices, such as molded case circuit
breakers and thermal overload relays, located inside
the EDG room'could experience a maximum ambient of
120'F (49'C). The breakers are non-ambient
compensated and are rated at 40 C (104 F). However,
the effect of a higher ambient temperature on the
breaker tripping characteristics was considered in the
selection and sizing of the thermal magnetic breakers
by providing additional margin in the trip setting to
accommodate a temperature derating of approximately
8 percent. Similarly, the effect of a higher ambient
temperature on the tripping characteristics of the
thermal overload relays was considered in the
selection and sizing of the thermal overloads.

6. 0 CONCLUSION

DCPP dedication activities associated with the sixth EDG have been
completed and are documented in Revision 2 to RPE H-6602,
including HC No. 1, for the engine, and in RPE E-7505, Revision 0,
including HC No. 1, and NEHP 12.4 Evaluation, Revision 1, for the
generator. The dedication activities include the successful
completion of the post-modification testing, post-modification
endurance testing, and associated post-test inspections.

The results of these documents, tests, and inspections have
determined that the sixth EDG and its associated commercial grade
components have been adequately dedicated for safety-related
service at DCPP. The sixth EDG is expected to be tied in to DCPP
Unit 2 during the upcoming Unit 2 fifth refueling outage. The
final documentation supporting dedication of the sixth EDG is
available for NRC review, as necessary, in PG&E's offices.
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