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Pacific Gas and Electric Company 77 Beate Street

San Francisco, CA 94106
415/973-4684

Gregory M. Rueger

Senior Vice President and

General Manager
Nuclear Power Generation

February 12, 1992

PG&E Letter No. DCL-92-034

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

Re: Docket No. 50-323, OL-DPR-82
Diablo Canyon Unit 2
PG&E Comments Regarding NRC Inspection Report No. 99900772/91-01
Inspection of a Safety-Related Power Generator Supplied to Diablo
Canyon Power Plant Unit 2

Gentlemen:

NRC Inspection Report No. 99900772/91-01, dated January 15; 1992,
summarizes the findings and conclusions of an NRC inspection conducted
at the facility of NEI Peebles - Electric Products, Inc. (P-EP) in
Cleveland, Ohio. This inspection principally centered around P-EP's
production of a power generator for PG&E, which is to be used as part< of
PG&E's program to add a sixth emergency diesel generator (EDG) at the
Diablo Canyon Power Plant (DCPP) Unit 2. While the Inspection Report
was directed to P-EP for response, PG&E would like to take the
opportunity to provide the NRC with information regarding the NRC-
identified issues and their relationship to the qualification of the =

generator purchased by PG&E.

As noted by the NRC in the Inspection Report, P-EP was contracted by
PG&E to supply a generator in accordance with the requirements of 10 CFR

50, Appendix B. P-EP subcontracted the fabrication of the generator to
Peebles Electrical Hachines (PEH) in Scotland while retaining design
control for the generator. PEH's quality assurance (gA) program is
governed by the British Standard gA Program BS 5750, Part 2. It should
be noted that the British Standard gA Program BS 5750, Part 2, has been
reviewed by PG&E and found to be comparable to 10 CFR 50, Appendix B,
exclusive of Criterion III (Design Control). PG8E conducted a number of
activities in conjunction with the purchase of the generator, including
several gA audits at the P-EP Cleveland facility and the PEH Scotland
facility in 1989 and 1990. Compensatory actions were taken by PG&E as a
result of those audits to provide assurance that the generator was
acceptable for safety-related service. As described in the enclosure to
this letter, the evaluations conducted by PG&E during audits of P-EP and
PEH identified the same nonconformance issues discussed in the NRC

Inspection Report.
4

The enclosure provides an itemization of those NRC Inspection Report
issues applicable to PG&E, the corresponding PG&E gA audit findings, and
the actions taken by PG&E to resolve the findings. It should be noted
that all compensatory actions taken to resolve the, findings against P-EP
were directed to the one-time purchase of the generator, with no
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Document Control Desk
PG&E Letter No. DCL-92-034

February 11, 1992

consideration toward a permanent resolution of the programmatic findings.
In conjunction with P-EP, PG&E implemented an evaluation program that we
believe addressed and resolved the PG&E gA audit findings. However, PG&E

is formulating a plan, also in conjunction with P-EP, to address the NRC

concerns relative to adequacy of documentation and completeness of P-EP
specification and procedure equivalency and design change reviews performed
to resolve PG&E concerns with respect to the lack of program requirements
for the P-EP/PEH interface. Based on discussions with P-EP, PG&E does not
believe that this documentation effort will result in any new areas of
concern. PG&E will, however, ensure that proper actions are taken to
assess and resolve concerns should they result from this review.

The Inspection Report also identified several issues with respect to PG&E's
Engineering Material Memorandum (EHH) requirements, namely: (1) the issue
that the generator be "like-for-like" to the five existing DCPP generators;
(2) the relationship between PG&E's Revision 1 and Revision 3 EHHs; and (3)
the failure modes and effects analysis available from P-EP.

There appears to be a misunderstanding on the part of the NRC with respect
to the purpose of the lists of critical equipment provided in EHH,
Revisions 1 and 3. The intent of the listing of critical components in
Revision 1 of the EMH was to identify items supplied by P-EP to PEH (the
generator fabricator), and to identify the associated critical
characteristics of those items, in order to resolve a PG&E audit open item
associated with the lack of control of sub-supplier material quality for
items purchased by P-EP. This list of items was provided by P-EP, and the
critical characteristics were developed by PG&E with input from P-EP.
Therefore, this list was not intended to be an all-inclusive list of
critical components, but was in fact limited to items purchased by P-EP.
The list of critical components and characteristics provided in Revision 3
to the EMH was developed during the joint audit of PEH by P-EP and PG&E

with input from PEH and P-EP. The intent of this list was to define the
population of critical components for use in establishing a representative
sample of components for evaluation of the PEH gA program. Incorporation
of the list in the EHH was done to document the basis of the review
conducted by PG&E, PEM, and P-EP, and was not to impose new requirements on
P-EP. Therefore, the later issue date of this EHM with respect to the
generator manufacturing schedule does not indicate a lack of control in the
fabrication process. The EMH issues are further discussed in the
enclosure.

The enclosure also discusses issues related to the generator that were
identified in NRC Inspection Report No. 50-323/91-202, dated November 15,
1991, that documented the results of an earlier NRC inspection of the sixth
EDG. PG&E believes that the issues identified in the two NRC Inspection
Reports are enveloped by the findings identified in the August 1990 audit
of P-EP and the joint October 1990 P-EP/PG&E audit of PEH. Details of the
resolution of the PG&E gA audit findings are documented in Section V and
Attachment 2 of the enclosure.
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PGKE has been, and continues to be, committed to ensuring that the sixth
diesel engine generator unit meets the quality standards required for the
DCPP emergency onsite electrical power distribution system. We would be
pleased to discuss the contents of this submittal with you at our scheduled
meeting on February 20, 1992, in your Rockville, Naryland offices.

Sincerely,

~ w. 8-~/
Gregory M. Rueger

cc: Ann P. Hodgdon
John B. Hartin
Philip J. Horrill
Harry Rood
Howard J. Wong
CPUC

Diablo Distribution
NEI Peebles - Electric Products, Inc.

Enclosure
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PG Letter No. DCL-92-034

I. General Discussion

INDEX TO ENCLOSURE

II. Background of PG8,E Qualification of NEI Peebles - Electric
Products, Inc. (P-EP)

III. Additional Information on P-EP Related Open Items Identified in
NRC Inspection Report No. 50-323/91-202 (Alco Engine Inspection)

A. Rotor Pole Magnet Wire

B. Bakelite Electrical Separation Ring

C. Specification of Critical Components

IV. Additional Information on Open Items Identified in NRC Inspection
Report No. 99900772/91-01 (P-EP Inspection)

A. Nonconformance 99900772/91-01-01, Design Changes

B. Nonconformance 99900772/91-01-02, Design
Interface/Equivalency Evaluation

C. Nonconformance 99900772/91-01-03, Commercial Grade
Dedication

D. Nonconformance 99900772/91-01-04, Instructions, Procedures
and Drawings

V,

E. Unresolved Item 99900772/91-01-05, P-EP Quality Assurance
Manual

F. Specific References in Report 99900772/91-01 to PGEE
Activities

PG&E Engineering Evaluation of P-EP for Purchase of Sixth
Generator
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ATTACHMENTS

1. NEI Peebles-Electric Products, Inc. (P-EP) Letter to PGRE, dated
January 17, 1992. Resolution of issues discussed in NRC Inspection
Report No. 50-323/91-202.

2. PGB,E Engineering Evaluation of P-EP, NEMP 12.4, Revision 1

3. Summary of PG&E Engineering and guality Assurance Documents for
gualification of P-EP

4. Adequacy of P-EP Commercial Grade Dedication Activities for PGKE's
Sixth Generator
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I. General Discussion

The purpose of this submittal is to provide additional information and PG&E's
perspective on the issues related to procurement of the generator raised by
NRC Inspection Report (IR) No. 99900772/91-01, issued to NEI Peebles-
Electric Products, Inc. (P-EP) on January 15, 1991, and IR 50-323/91-202,
issued to PG&E on November 15, 1991.

Section II provides background information on the development of the
engineering specification and the qualification of P-EP by PG&E.

Sections III and IV provide PG&E responses to the specific issues raised by
the IRs 50-323/91-202 and 99900772/91-01. The format used in these two
sections is to first quote the open item from the applicable report, identify
the corresponding PG&E quality assurance (gA) audit finding, and then state
PG&E's position.

Section V gives an overview of the engineering evaluation performed by PG&E to
qualify P-EP. This evaluation was required to address the deficiencies
identified by PG&E gA audits.
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II. Background of PG&E gualification of NEI Peebles - Electric Products,
Inc.

PG&E purchased a generator for the Sixth Diesel Installation Project from
P-EP. P-EP subcontracted the fabrication of the generator to Peebles
Electrical Machines (PEM) of Edinburgh, Scotland. The generator has been
supplied as a safety-related item by P-EP with the requirements of 10 CFR 50,
Appendix B, and 10 CFR 21 applicable to this purchase.

A brief history of the procurement of the existing generators at PG&E is
appropriate to provide a clear picture of the activities conducted by PG&E in
the purchase of the sixth generator. The original five generators associated
with the Diablo Canyon Power Plant (DCPP) onsite emergency power distribution
system were originally designed and manufactured by Electrical Products
Incorporated (EPI) in Cleveland, Ohio, and supplied to PG&E in 1969. The
purchase was via a subcontract from ALCO Engine Incorporated, which had been
contracted by PG&E to supply the five emergency diesel engine generator units
for DCPP. Northern Engineering Industries Parson Peebles (NEI Peebles) of
Great Britain bought EPI in 1979 and renamed the company NEI Peebles-
Electric Products, Inc. The manufacturing operations of P-EP transferred to
Peebles Electrical Machines (PEM) of Edinburgh, Scotland, another subsidiary
of NEI Peebles, in 1984.

In January of 1990, PG&E issued a purchase order to P-EP for procurement of
the generator for installation in the DCPP sixth diesel engine generator unit.
This generator was shipped to GEC Alsthom in Toronto, Canada, for assembly and
testing for the sixth diesel engine generator unit in February of 1991.
Testing of the engine generator unit was completed in August 1991. The unit
arrived at DCPP in September of 1991. The sixth diesel skid (including the
engine and generator) has been delivered onsite at DCPP and is undergoing
installation and tie-in of its auxiliary systems. The unit is currently
scheduled to complete final testing and installation by the DCPP Unit 2 fifth
refueling outage in the spring of 1993.

Prior to the placement of a purchase order with P-EP, an audit was conducted
in December of 1989 to assess P-EP's qualifications. This audit addressed the
ability of P-EP to control items procured by P-EP which were to be shipped to
PEM for use in the fabrication of the generator. To address P-EP's
capabilities, a list of components potentially supplied by P-EP to PEM was
obtained from P-EP. The list of components potentially supplied by P-EP was
used as the basis for the December 1989 audit. The critical characteristics
of the components on this list were identified to facilitate the review
conducted during the audit. Subsequent to the completion of the December 1989
audit, P-EP was placed on PG&E's gualified Suppliers List (gSL) and a purchase
order was issued to P-EP. As a result of discussions between PG&E Engineering
and gA personnel after the P-EP audit, PG&E determined that additional
controls were necessary for equipment supplied by P-EP to PEM.

The list of 14 items potentially supplied by P-EP to PEM was then incorporated
as Attachment F into Revision 1 of the Engineering Material Memorandum (EMH)
DC2-3322-BRH-E, which required that the critical characteristics for the 14
components be verified by P-EP with PG&E review and approval. This additional
control was implemented to clearly specify the actions required by P-EP with
respect to items procured by P-EP and supplied to PEM. Another recommendation
which resulted from the December 1989 P-EP audit was the need to conduct a
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follow-up implementation audit of P-EP activities with respect to the controls
used for the generator.

The implementation audit of P-EP was conducted by PG&E in August of 1990 to
assess P-EP's gA program with respect to the PG&E generator. This audit was
conducted utilizing Revision 4 of'gA Specification SP-D-Peebles, which imposed
additional requirements with respect to: (1) identification and control of
materials; (2) testing to demonstrate that items will perform satisfactorily
in service; (3) control of measuring and test equipment; and (4) critical
material, parts or components that were procured as commercial grade (this
last item, although not included in Revision 4 of SP-D-Peebles as a
requirement, was evaluated during the subject audit and was incorporated in
Revision 5 of SP-D-Peebles).

Deficiencies identified in the August 1990 audit were associated with:
(1) procurement/commercial grade dedication; (2) test control; (3) audits;
(4) measuring and test equipment; (5) design control; and (6) gA records.
Based upon the results of this August audit, PG&E concluded that P-EP could
only be listed on our gSL for this one-time purchase, and that measures would
have to be put in place to compensate for P-EP's quality program not meeting
PG&E's requirements. Resolution of these deficiencies and associated PG&E
evaluations are discussed in detail in Section V and Attachment 2 of this
enclosure.

One of the concerns identified in the August 1990 PG&E audit of P-EP was the
need for an audit of PEH. This audit was conducted by P-EP in October 1990
with direct joint participation by PG&E. In preparation for this joint audit,
reviews with P-EP personnel were conducted to identify critical components and
critical characteristics for evaluation during the audit. Preliminary
listings of the critical components and characteristics were discussed with
P-EP and PEN personnel during the audit in Scotland. These reviews resulted
in a list of 27 components and their associated critical characteristics for
use in identifying an appropriate sample of components for assessing the PEN
program. The 27 items were divided into 6 categories based on the type and
function of the item (e.g., mechanical, electro-mechanical). From these six
categories, a total of 7 items were selected as the sample for the PEH
evaluation (with at least one item from each category). The criteria for the
audit was BS 5750, Part 2 (British gA program), as specified in the P-EP
purchase order. This BS 5750, Part 2, gA program was reviewed by PG&E and was
found to be comparable to a 10 CFR 50, Appendix B, program. The deficiencies
identified in this audit included: (1) subsupplier control; (2) inspection,
measuring and test equipment; (3) inspection documentation; (4) PEH/P-EP
design interface and drawing control; (5) inadequate crimping procedure; and
(6) a lack of documentation of equivalency evaluation of PEN/P-EP procedures
and specifications. PG&E evaluated these areas of deficiencies and
implemented controls and required evaluations by P-EP to address the concerns.
Details of these deficiencies and their resolution is provided in Section V
and Attachment 2 of this enclosure. Subsequent to the joint P-EP/PG&E audit
of PEH, a new revision of the purchase order was issued to document the
critical equipment lists generated during the audit. This was provided in
Revision 3 to the EHH, which included Revision 5 of SP-D-Peebles.

PG&E believes that the issues identified in the NRC IRs are enveloped by the
findings identified in the PG&E audits discussed above. The resolution of the
audit open items is documented in an evaluation conducted by PG&E's
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Engineering Department. Details of this evaluation are provided in Section V
and Attachment 2 of this enclosure. A significant aspect of the audit finding
resolution was associated with an evaluation conducted by P-EP to document the
equivalency between the P-EP and PEN specifications and procedures. This P-EP
equivalency evaluation also included an evaluation of all changes in the
design of the generator since 1984. This time frame was used as a cut-off
date because changes made prior to 1984 were not susceptible to the identified
P-EP/PEN interface concerns due to P-EP having provided both design and
manufacturing via a 10 CFR 50, Appendix B, gA Program through its Cleveland,
Ohio, facility prior to 1984.

Concerns identified in the NRC IRs with respect to the adequacy of
documentation and completeness of the P-EP equivalency/design change
evaluation will, however, require further review by PG&E and P-EP. PG&E will
establish, in conjunction with P-EP, a plan for resolution of this issue to
ensure that this effort, which is a critical part of the PG&E evaluation of
acceptability of the generator, is complete and properly documented.
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Additional Information on P-EP Related Open Items
Identified in NRC Inspection Report No. 50-323/91-202
(Alco Engine Inspection)

NRC IR No. 50-323/91-202, "Inspection of the Procurement and Commercial-Grade
Dedication of the Sixth (2-3) Emergency Diesel Generator Set for Diablo Canyon
Nuclear Power Plant Unit 2," was issued to PG&E on November 15, 1991.
Although this report concentrated on dedication issues for the engine, the IR
cover letter identified three concerns with the procurement of the generator
from P-EP. These three concerns are discussed below.

A. Rotor Pole Magnet Wire

"These inspections raised additional specific technical concerns
regarding the use of appropriate rotor pole magnet wire..."

PG&E Position: Per P-EP letter dated January 17, 1992 (Attachment 1 to
this enclosure), the rotor pole magnet wire was specified to be
unvarnished. The wire used in the sixth generator was lightly varnished.
Per discussion with P-EP, this was not caught during PEM's incoming
inspection and was an error on PEM's part, and was not the failure to
identify a design change. The unvarnished wire was specified by P-EP in
the purchase order. To ensure that varnished wire is acceptable, P-EP is
performing additional testing of the lightly varnished wire. P-EP will
forward the results to PG&E when the testing is completed.

B. Bakelite Electrical Separation Ring

"These inspections raised additional specific technical concerns
regarding the use of a Bakelite electrical separation ring as a
potentially load bearing component-part of the rotor shaft support
assembly."

PG&E Position: Per P-EP letter dated January 17, 1992 (Attachment 1 to
this enclosure), "the bearing insulation ring's function is to insulate
the bearing housing from the bearing bracket in order to prevent
circulating currents which can pit the bearing surface and eventually lead
to bearing failure. This function is verified by a bearing insulation
test per IEEE 115-1983... The mechanical failure of the insulation has not
been deemed a credible failure mode. While we would agree that the ring
is part of the support system of the bearing housing, due to the sandwich
design, and lack of any known failure of this design, the mechanical
strength was not considered a critical design characteristic."

C. Specification of Critical Components

"PG&E's selection of critical components and characteristics, some of
which were specified after the generator was assembled and shipped,
were also of concern."

PG&E Position: Although the documentation of twenty-seven critical items
was not signed off until January 28, 1991, these items were examined when
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PG&E participated in P-EP Audit 9003 of PEN, which was conducted in
October 1990.

Section IV.F(2) and Attachment 3 of this enclosure provide further
information regarding the changes in critical item listings and critical
characteristic identification.
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IV. Additional Information on Open Items Identified in NRC Inspection
Report No. 99900772/91-01 (P-EP Inspection)

This section reviews each of the Nonconformances identified in
IR 99900772/91-01. Each Nonconformance is summarized with the
corresponding PG&E audit open item provided for reference. A summary is
then provided for the basis of the resolution of the open item.

A. Nonconformance 99900772/91-01-01, Design Changes

"P-EP failed to (1) establish adequate measure to control changes to
design, materials and manufacturing processes commensurate with those
controls applied to the original design, (2) provide for performing
design verifications for the changes in design, materials, and
manufacturing processes, (3) demonstrate that the changes in the
design were controlled commensurate with the design controls applied
to the original design, and (4) demonstrate that the original design
basis had been correctly translated into revised specifications,
drawings, procedures, and instructions.

o P-EP' design-basis reconciliation of design changes for
PGBE's generator was documented and verified only to 1984
when the Cleveland manufacturing facility closed. P-EP
could not substantiate that the new generator was like-
for-like to PG&E's five existing operating power
generators."

PG&E Position: This Nonconformance corresponds to the previously
identified PG&E Audit Finding Report (AFR) 90-067, "Design Control"
(August 1990 PG&E audit of P-EP), summarized as follows:

P-EP has not documented their Incoming Order Review for
PG&E's Job No. S-1128 (generator for sixth diesel). Until
this review is fully documented or performed, P-EP cannot
assure that the design of the new generator is identical
to the design of the spare generator, per purchase order
requirements. Material substitutions were not submitted
to PG&E nor were drawing changes.

This finding was closed based upon corrective action taken by P-EP,
evaluations performed by PG&E's Engineering NEMP 12.4 evaluation, and
verification visits to P-EP on March 12-13 and July 30-31, 1991.

PG&E EMM DC2-3322-BRH-E, page 3, states:

"The generator shall be identical in form, fit and function to
the spare generator with serial number 38604851, outline
drawing C-08991E, which was furnished by NEI Peebles in
1986/87. (Unit manufacturing ¹259132-1 and PG&E PO ¹ 4R-
71595.)

[Note this generator shall also be identical to the units 1-1,
1-2, 1-3, 2-1, and 2-2 bearing the serial numbers 16908022,
23, 24, 25, & 26 except that it will have the improved coil
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insulation system furnished on the spare generator serial
¹38604851 and described in NEI Peebles Letter of 1-31-86..]"

Although PGLE's purchase order (the EHH) required the sixth generator to
be "identical," it was recognized that there were differences from the
original generators supplied by P-EP, and therefore the new generator was
considered to be an "equivalent" verses "identical" item.

To address issues relative to P-EP design control, NEHP 12.4 Evaluation
includes a review of all design changes, material changes, and discrepancy
reports. This review is based on a submittal by P-EP of all changes made.
This submittal of design changes was subsequently verified on a sample
basis by PGE E gA. The submittal included three discrepancy reports and
twenty-nine design changes. Engineering reviewed the change summary, and
determined that the results of the design change review performed by the
supplier were acceptable.

The evaluation of design changes and specification/procedure equivalency
was not required prior to the 1984 time frame since the issues requiring
this review were associated with a lack of formal interface between P-EP
and PEH. This concern did not exist prior to 1984 since the design and
manufacturing activities occurred in Cleveland and were directly
controlled under a 10 CFR 50, Appendix B, gA program by P-EP prior to
1984.

PG&E feels that the corrective actions taken to resolve this finding
address all the concerns identified by the NRC. This Nonconformance does
not impact the quality of the sixth generator because the design change
review performed by P-EP did not identify any changes that would impact
the ability of the generator to perform its safety-related function.

B. Nonconformance 99900772/91-01-02, Design Interface/Equivalency
Evaluation

"P-EP failed to (1) establish adequate measures to control the
activities between it and its sister organization, Peebles Electric
Machines (PEM) of Edinburgh, Scotland, that consisted of the review,
approval, release, distribution, and revision of documents involving
their respective design interface, (2) demonstrate that the results of
PEM's design translation activities were equivalent to the design
requirements specified by P-EP, (3) adequately document the critical
requirements or acceptance criteria compared during the equivalency
evaluation, and (4) adequately document the results of the equivalency
evaluation or other bases to support P-EP's conclusion that PEM
procedures and specification were equivalent.

o The equivalency evaluations were not auditable because (1)
PEM's equivalent procedures or material specifications
were not always available for comparison to P-EP's
procedures or material specifications and (2) the
evaluations consisted of only a brief summary of the
procedures or materials specifications.
P-EP's equivalency evaluations failed to adequately
document (1) the critical requirements or acceptance
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criteria compared during the evaluation and (2) the
results of the evaluation or bases to support P-EP's
conclusion that the documents were equivalent."

PG&E Position: This Nonconformance corresponds to the previously
identified PG&E AFR 90-068, "Subsupplier Evaluation" (August 1990 PG&E

audit of P-EP), and P-EP Audit Findings 9003-4 and 9003-6 (October 1990
joint P-EP/PG&E audit of PEN):

AFR 90-068 PART 1 — "P-EP's external audit/evaluation
program used to substantiate the qualification of
subsuppliers is not adequate to comply with PG&E's
Specification and ANSI N45.2. 13 requirements."

Audit Finding 9003-4: Cleveland and Scotland interface.

Audit Finding 9003-6: No documentation was available attesting to
the equivalency of P-EP procedures and specifications.

The issues were closed based on corrective actions for these findings,
the NEHP 12.4 Evaluation, and visits to P-EP on Narch 12-13 and July 30-
31, 1991.

As discussed earlier, P-EP is the responsible design organization for
the generator, and the generator is manufactured by PEN in Scotland. As
a result, it is important that PBl use specifications which are either
the same as P-EP's, or which have been evaluated by P-EP to ensure their
equivalency. In order to respond to this audit finding, at PG&E's
request P-EP performed a review of differences between the material
specifications and manufacturing procedures specified by P-EP and those
specifications and procedures used by PEN.

P-EP's review examined seventy procedures and specifications for
potential changes, and resulted in forty-two equivalency evaluations.
PG&E Engineering reviewed the identified material and manufacturing
specification differences and concluded that the bases for acceptability
of the equivalency evaluations performed by the supplier were adequate.

PG&E believes that the corrective actions taken to resolve this finding
address all the concerns identified by the NRC. This Nonconformance
does not impact the quality of the sixth generator because the
equivalency reviews performed by P-EP did not identify any deficiencies
in PEN's material specifications or manufacturing procedures that would
prevent the generator from performing its safety-related function.

However, to address the NRC concerns regarding completeness and adequacy
of documentation of this review, PG&E in conjunction with P-EP is
currently formulating a plan for identifying additional review and
documentation requirements needed to ensure the adequate resolution of
this Nonconformance. Based on discussion with P-EP, it is not expected
that this effort will identify any significant new issues. Any items
resulting from this review will be addressed by P-EP and PG&E to ensure
complete resolution of the identified NRC concerns.
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C. Nonconformance 99900772/91-01-03, Commercial Grade Dedication

"P-EP failed to (1) establish adequate measures to provide for the
selection and review for suitability of the application for
materials, parts and equipment that were procured as commercial
grade items and were essential to the generator's ability to
perform its intended design and safety-related function, (2)
ensure the suitability of the stator coil's resistance temperature
detectors, slip rings, adhesives, and mounting sleeve insulator
for the slip rings, and (3) ensure the suitability of the
materials, parts, and equipment PEN procured.

PG&E Position: This Nonconformance corresponds to the previously
identified PG&E AFRs 90-068, "Subsupplier Evaluation," and 90-069,
"Dedication Testing" (August 1990 PG&E audit of P-EP):

AFR 90-068 PART 1 - "P-EP's external audit/evaluation program
used to substantiate the qualification of subsuppliers is not
adequate to comply with PG&E's Specification and ANSI N45.2. 13
requirements."

AFR 90-068 PART 2 — "P-EP's quality assurance program does not
include provisions for the dedication of commercial grade
parts (i.e., Identification of critical characteristics and
providing a method to verify them). As a result, items
supplied under Purchase Order No. 034525 for the generators
were purchased and supplied as commercial grade with no
dedication activities performed."

AFR 90-069 - "Testing, specified in PG&E purchase order ZS-
1539-AB-9 was performed by P-EP without the use of approved
test procedures/instructions."

Both the NRC Nonconformance and PG&E Audit Findings focus on the
inadequate qualification of PEH by P-EP and the inadequate dedication
program of P-EP. PG&E addressed both these concerns, relative to a
one-time purchase of the generator for its sixth diesel generator, as
follows:

(a) To resolve the subsupplier (PEH) issues, PG&E auditors, technical
specialists and management personnel participated in P-EP Audit 9003
of PEH in October 1990. Evaluation of the identified findings is
documented in PG&E Engineering's NEHP 12.4 evaluation (Attachment 2
to this enclosure).

(b) A review of P-EP's dedication testing was performed, including
verification of the requirements for certification and calibration
of measuring and test equipment. The issue of dedication testing
performed by P-EP was closed based upon review of P-EP's dedication
documentation by PG&E Engineering. The completed dedication
evaluations are included in PG&E's NEHP 12.4 Engineering Evaluation.
Attachment 3 provides the resolution of NRC concerns relative to
specific dedication activities conducted by P-EP.
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Regarding the suitability of specific items listed in the NRC

Nonconformance, the following statements provide PG&E's rationale
regarding the criticality of the items:

~ The stator resistance temperature detectors were not included in the
list of twenty-seven critical items because they do not perform a
safety function in the generator assembly, nor will their failure
adversely affect generator performance.

~ The slip rings (supplied by PEH) were qualified based on the
examination of the stampings (electro-mechanical equipment) during
the joint P-EP/PG&E Audit 9003 of PEH.

~ The adhesive (supplied by P-EP) was qualified by additional testing
performed by PG&E.

~ The mounting sleeve insulator for the slip rings was not identified
as a critical item (see Section III.B.)

PG&E believes that the corrective actions taken to resolve this finding
address all the concerns identified by the NRC. This Nonconformance
does not impact the quality of the sixth generator because PG&E

participated in the audit of PEH and performed reviews and additional
testing as required. Also, all dedication evaluations performed by P-EP
were reviewed and concurred with by PG&E.

D. Nonconformance 99900772/91-01-04, Instructions, Procedures, and
Drawings

"P-EP failed to establish adequate measure to ensure (1) that
activities affecting quality were prescribed by documented
instructions, procedures, or drawings; (2) that activities
affecting quality were accomplished in accordance wi th these
instructions, procedures, or drawings; and (3) that instructions,
procedures, or drawings include appropriate quantitative or
qualitative acceptance criteria for determining that important
activities were satisfactorily accomplished. P-EP also failed to
demonstrate that the activities affecting quality (1) to fit the
dovetail rotor pole assemblies to the rotor spider assembly, (2)
to perform that brazing required to fabricate the rotor spider
assembly, and (3) to perform brazed joint spliced-connections in
the field coil winding were documented or accomplished in
accordance with instructions, procedures, or drawings that
contained quantitative or qualitative acceptance criteria and were
equivalent to those specified by P-EP."

PG&E Position: This Nonconformance corresponds to the previously
identified PG&E AFRs 90-068, "Subsupplier Evaluation," and 90-072,
"Audit Program" (August 1990 PG&E audit of P-EP), and P-EP Audit Finding
9003-5 (October 1990 joint P-EP/PG&E audit of PEH):

AFR 90-068 PART 1 - "P-EP's external audit/evaluation program
used to substantiate the qualification of subsuppliers is not
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adequate to comply with PG&E's Specification and ANSI N45.2. 13
requirements."

AFR 90-068 PART 2 — "P-EP's quality assurance program does not
include provisions for the dedication of commercial grade
parts (i.e., Identification of critical characteristics and
providing a method to verify them). .As a result, items
supplied under Purchase Order No. 034525 for the generators
were purchased and supplied as commercial grade with no
dedication activities performed."

AFR 90-072 — P-EP's audit program is not sufficient to meet the
requirements of the PG&E specification and ANSI N45.2. 12.

Audit Finding 9003-5: Crimping inspection procedure was inadequate.

The PG&E audit team viewed these weaknesses identified in AFRs 90-068
and 90-072 as procurement control issues. The resolution of these
procurement control issues is addressed in Section IV.C.

The only specific process procedure deficiency identified was the
crimping procedure. This problem was addressed by P-EP Audit Finding
9003-5. The procedure was revised and was then reviewed by a
representative of the DCPP Electrical Maintenance Department, who found
the revised procedure to be acceptable. He also examined the actual
crimping on the sixth generator. Any other procedure problems are
addressed under P-EP Audit Finding 9003-6, which covers the equivalency
of the P-EP and PEM procedures.

Per discussion with P-EP regarding procedures for the fabrication of the
rotor pole spider assembly, these operations are part of normal shop
practice and do not require a detailed procedure. If the rotor pole was
not assembled correctly, the result would be excess vibration. P-EP
stated that the functional testing of the generator, particularly the
overspeed portion of the testing, verifies that these assembly
operations were conducted correctly. Procedural concerns regarding
welding of the rotor pole spider assembly studs have been addressed by
the NEMP 12.4 evaluation (see Attachment 2). With respect to spliced
connections, per P-EP there are no spliced connections in the field coil
winding.

PG&E believes that the corrective actions taken to resolve these
findings address all the concerns identified by the NRC. This NRC
Nonconformance does not impact the quality of the sixth generator
because any procedure deficiencies identified by PG&E were resolved by
the supplier, either by revision and subsequent review, or by the fact
that weaknesses in the actual manufacturing of the generator would have
been identified during the functional testing of the assembly.

E. Unresolved Item 99900772/91-01-05, P-EP guality Assurance Manual

"Although P-EP's second quality assurance manual (QAH-101)
superseded QAH-100, it contained several weaknesses that required
strengthening. before its implementation. Because the team did not
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evaluate the implementation of qAH-101, this concern will be
evaluated in more detail during a future inspection."

PG&f Position: This Unresolved Item does not impact the quality of the
sixth generator, since (AM-101 is not applicable to this purchase.
Weaknesses in (AM-100 were recognized by PG&E during the August 1990
Audit 90197S, and resolution of the associated findings was developed
with corrective actions directed to a one-time purchase of the generator
with no consideration to the permanent resolution of P-EP programmatic
issues.

F. Specific References in IR 99900772/91-01 to PG&E Activities

(1) IR 99900772/91-01, PARAGRAPH 3.4.2, PAGE 9

"Equivalency evaluations of PEH's procedures and
material...specifications...were completed by P-EP's engineering
staff in July 1991...(the generator was completed by PEH in
February 1991)."

PG&E Position: The additional equivalency evaluations were requested by
PGSE as a follow-up action prior to final closure of the purchase order.
Since no deficiencies were identified by the equivalency review, the
fact that they were completed after generator shipment has no impact on
the quality of the product.

(2) IR 99900772/91-01, PARAGRAPH 3.4.3, PAGES 10, 13

"Revision 3 to PG&E's PO, dated February 6, 1991, included
significant revisions to PG&E's Engineers Haterial Hemo (EHH);
SP-D-Peebles, Attachment A; and the critical items list of
Attachment F."

"Furthermore, P-EP had completed PG&E's generator when Revision 3
(of EHH) was issued; therefore, Revision 3 was not considered
during the design, procurement, and manufacturing activities of
the generator."

PG&E Position: The changes to Attachment A of the EMM, which is PG&E gA
Specification SP-D-Peebles, will be addressed first. SP-D-Peebles,
Revision 4, was written to incorporate the requirements audited during
PG&E Audit 89295S in December 1989 and for the performance of the August
1990 PG&E Audit 90197S. The following paragraphs were added to
Revision 4:

Section 4.2.8, the requirements for the identification and
control of materials and items;

Section 4.2.9, the requirements for a test program to identify
and document all testing required to demonstrate that items will
perform satisfactorily in service;
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Section 4.2. 10,- the requirements for the control of measuring
and test equipment.

Revision 5 of SP-D-Peebles was issued on November 15, 1990. The
specification was rewritten to clarify the organizations which had to
comply with SP-D-Peebles (i.e., P-EP, PEH). Revision 4 included
sections for both P-EP and PEH. However, PG&E's contract was only with
P-EP. Also, Revision 5 added Section 4.2.6(1) for critical material,
parts or components, which was inadvertently left out of Revision 4.
However, this issue was addressed in PG&E's Audit 90197S of P-EP.

The remaining discussion of this response relates to the changes in EHH
Attachment F, critical item listing, and the changes in the critical
characteristics for these items (see Attachment 3 to this enclosure for
a summary of the EHHs issued by PG&E for this purchase).

The fourteen items identified in EHH Revisions 1 (dated
January 16, 1990) and 2 (dated February 12, 1990) were determined by
PG&E Electrical Engineering and P-EP Engineering. This list was not
intended to be all inclusive of the generator critical items, but rather
was to encompass all items that could be procured as commercial grade by
P-EP and consequently had to be verified by test. The items actually
supplied by P-EP were the insulators, insulating bushings, insulating
material, bearing seals, brushes and brush holders, current
transformers, test switch, and adhesive. The adhesive was independently
tested by PG&E and found to be in specification for tensile strength.
For the remaining items, P-EP performed dedication evaluations that were
reviewed and concurred with by PG&E.

Revision 3 of EMM DC2-3322-BRH-E (dated January 28, 1991) replaced the
first Attachment F with a new listing of items and characteristics,
which were used during the joint P-EP/PG&E audit of PEM. The list of
twenty-seven critical items identified in the EMH, Revision 3, was
developed by PG&E, P-EP, and PEM during the October 1990 joint P-EP/PG&E
Audit 9003 of PEH in Scotland. This list was developed to facilitate a
sampling of critical components to be used in the review conducted by
Audit 9003 of PEH. Although the final documentation of the list of
twenty-seven critical items did not occur until January 28, 1991, this
list was used during the performance of the joint P-EP/PG&E Audit 9003.

In addition, between Revisions 1 and 3 of the EHH, changes in the
description of the critical characteristics of seven items were made.
This was done to identify commonalities in the critical characteristics
with respect to their treatment by the PEH gA program. For example,
critical characteristics of lead wires (Item 1) in Revision 1 included
dielectric strength, number of strands, marking of cable and insulation
thickness. In Revision 3, the word "configuration" was used for
critical characteristics for lead wires (Item 16) to envelope these
attributes. Similarly, one of the critical characteristics of the
insulator (Item 2, Revision 1/Item 22, Revision 3) was changed to read
"configuration" in place of "size and weight."
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(3) IR 99900772/91-01, PARAGRAPH 3.4.3, PAGE 11

"According to P-EP, PGBE's PO did not impose qualification of the
generator to the requirements of IEEE Standards 323 or 344, and
PGBE did not procure P-EP's FHEA documentation for use in the
selection of critical items or their critical characteristics."

PGEE Position: IEEE 323, "Standard for gualifying Class 1E Equipment
for Nuclear Power Generating Stations," describes the basic requirements
for qualifying Class IE equipment and interfaces that are to be used in
nuclear generating stations. The requirements presented include the
principles, procedures and methods of qualification. This standard was
not imposed on P-EP for the sixth generator since it is not exposed to a
harsh environment and does not require environmental qualification.

IEEE 344, "Recommended Practices for Seismic gualification of Class lE
Equipment for Nuclear Power Generating Stations," was not imposed in the
PG&E purchase order because the seismic evaluation of the sixth
generator is being performed by PG&E, not P-EP.

The P-EP failure mode and effects analysis (FHEA) documentation was not
purchased by PG&E since the FHEA was related to seismic qualification
(which was to be done by PG&E) and equipment qualification (which is not
applicable since the generator is not in a harsh environment). The
selection criteria used in determining the list of critical components
evaluated the effect of a component failure on the ability of the
generator to fulfill its safety function. Although the FHEA
documentation was not directly used in this process, the involvement of
PG&E, P-EP, and PEH personnel provided the technical knowledge necessary
to provide the appropriate evaluation of the generator components.

(4) IR 99900772/91-01, PARAGRAPH 3.4.3, PAGE 11

"P-EP reported that it had not been involved in PGBE's selection
of the critical items, or their critical characteristics, listed
in Revision 3 of PGBE's PO."

PG&E Position: Per discussion with PG&E personnel who participated in
the joint P-EP/PG&E Audit 9003 of PEH and with P-EP personnel, P-EP and
PEH representatives were involved in the determination of the list of
twenty-seven critical items that was used as a basis for determination
of the representative sample of items examined during this audit.

(5) IR 99900772/91-01, PARAGRAPH 3.4.3, PAGE 13

"Although the RTD's were included in PGBE's Revision I list of
critical items, they were not included in the Revision 3 list of
critical items...However, PGBE did not identify vibration
indicating devices as critical items."

PG&E Position: The stator resistance temperature detectors were not
included in the final list of twenty-seven critical items because they
do not perform a safety function in the generator assembly. These
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instruments provide information for use in trending the performance of
the generator. They are not used as an interlock to any safety system,
nor do they provide information that the operators can respond to during
an emergency to preclude equipment failure.

Vibration monitors were not required by the PG&E purchase order for the
generator. Vibration monitoring is conducted by portable vibration
monitors during surveillance testing of the engine generator.
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V. PG&E Engineering Evaluation of P-EP for Purchase of Sixth
Generator

The purpose of this section of the enclosure is to provide an overview of the
engineering evaluation performed by PG&E to qualify P-EP, and includes: (1) a
description of PG&E's procedural requirements; (2) a summary of the P-EP NEHP
12.4 Evaluation, Revision 0; (3) a summary of the additional information
incorporated into Revision 1 of NEHP 12.4.

A. PG&E's Procedural Requirements

PG&E Nuclear Engineering Procedure NEHP 12.4, "Technical Evaluation of
Supplier guality Programs," establishes the requirements for Engineering
participation in gA Department audits of suppliers, technical evaluation
of findings, and recommendations on supplier qualification status.

This procedure requires PG&E Engineering to perform a technical
evaluation of audit findings by examining product performance and
performing a review of the supplier qualification. The product
performance portion of the evaluation includes a review of industry-wide
data (i.e., Nuclear Plant Reliability Data System (NPRDS)), 10 CFR 21
Reports and NRC Information Notices and Bulletins) as well as DCPP-
specific history. The supplier qualification portion of the evaluation
requires an engineering evaluation of the impact of the audit-identified
deficiencies on the acceptability of affected supplier products or
services.

The final result of the NEHP 12.4 evaluation for a particular supplier
is an Engineering recommendation to PG&E gA as to whether or not the
supplier should be maintained on the OSL for the purchase of equipment
or services.

B. Summary of the NEHP 12.4 Evaluation, Revision 0

The NEHP 12.4 Evaluation is divided into two sections: (1) product
performance; and (2) supplier qualification. The product performance
evaluates the history of the product in the nuclear industry, while the
supplier qualification performs a technical evaluation of PG&E audit
findings. The final conclusion of this 12.4 Engineering Evaluation was
that P-EP, subject to the resolution of identified audit findings, was
qualified to supply the sixth diesel generator for this one-time
purchase only.

(1) Product Performance

To support the product performance conclusions, the following items
were reviewed to determine whether they affected the quality of the
sixth diesel generator: (1) seventy-four NPRDS Reports; (2) three
10 CFR 21 Reports; (3) seventy-nine Bulletins; (4) Information
Notices and Letters; (5) INPO Significant Event Reports (SERs) and
Significant Operating Event Reports (SOERs); (6) one Licensee Event
Report (LER) (Washington Public Power Supply System 90-012-01); (7)
PG&E's Restricted Equipment List; (8) three NRC Vendor IRs; and (9)
the Government Industry Data Exchange Program.
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Out of the 162 items, twenty required further assessment and are
addressed in the NBlP 12.4 evaluation. The criteria used to
determine the impact of these documents is summarized below:

~ Sixty-four of the identified NPRDS failures were not
applicable to this evaluation because, for the sixth diesel
installation, the generator control panel, excitation panel,
and voltage regulator were not purchased from P-EP.

~ The remaining ten NPRDS failures did not impact the sixth
generator because: (1) they were not applicable to PG&E's
design; (2) they were due to improper maintenance activities;
(3) they were verified by the functional testing at supplier;
or (4) they were attributed to normal wear (i.e. such as
brushes).

~ The three 10 CFR 21 reports had no impact because either the
failed component was not used in PG&E's design, or additional
testing and investigation performed by P-EP showed that the
failure was not generic in nature.

~ Of the Information Notices, Bulletins, SERs and SOERs
reviewed, three were determined to have a potential impact on
PG&E's model generator. Subsequent review showed that they
did not impact the quality of the generator based on the fact
that they did not apply to PG&E's design, or the performance
and maintenance of the five generators at DCPP would preclude
this type of problem.

~ The problems identified in the above referenced LER did not
impact the sixth generator due to design difference and the
performance and maintenance of the five generators at DCPP
that would preclude this type of problem.

~ PG&E's Restricted Equipment List and the Government Industry
Data Exchange Program did not identify problems with this
generator.

~ The NRC Vendor IRs for P-EP and PEN were reviewed to identify
deficiencies noted by the NRC. PG&E verified that all
identified deficiencies were covered in a more recent audit
conducted by the PG&E gA Department.

In conclusion, based on review of these documents, Engineering
concluded that there are no programmatic manufacturing or part
failure concerns indicating that P-EP is not controlling the design
or quality of parts.

(2) Supplier gualification

To support the supplier qualification conclusions, all 12 audit
findings from the August 1990 PG&E Audit 90197S of P-EP and the
joint October 1990 P-EP/PG&E Audit 9003 of PEN have been evaluated.

5651S/85K -18-





Summaries of these evaluations follow. Additional investigations
regarding subsupplier issues have been performed as required. Also,
to provide added assurance, independent testing of the adhesive and
rotor shaft has been performed.

(a) PG&E Audit 90197S Findings

~ PG&E AFR 90-067 — Design Control: P-EP cannot assure
that the design of the new generator is identical to the
design of the spare.

To resolve this finding, P-EP re-examined all changes made for
the sixth generator since 1984 and transmitted this
information to PG&E. This transmittal identified three
discrepancy reports and twenty-njne design changes. Based on
a review of this information, PG&E determined that the
identified changes were acceptable.

~ PG&E AFR 90-068 — Subsupplier Evaluation: Part 1,
P-EP's evaluation of their subsuppliers is not adequate,
and Part 2, P-EP's program does not include provision
for the dedication of commercial grade parts.

To resolve Part 1 of this finding, the joint P-EP/PG&E
Audit 9003 of PEH was performed, the results of which are
discussed later in this summary.

To resolve Part 2 of this finding, all dedication evaluations
performed by PEP have been reviewed and approved by PG&E (see
Attachment 4 to this enclosure).

~ PG&E AFR 90-069 — Dedication Testing: P-EP did not have
approved procedures or instructions for dedication
testing.

To resolve this finding, PG&E Engineering reviewed the
dedication activities for all generator parts purchased as
commercial grade by P-EP. The results of this review
confirmed the adequacy of the subject parts for use in the
generator. Also, PG&E performed independent tensile testing
on a sample of the adhesive used in the construction of the
sixth generator. The result of this test confirmed the
adequacy of the adhesive (see Attachment 4 to this enclosure).

~ PG&E AFR 90-070 - Outside Calibration Services: P-EP
has not verified the certification system of outside
calibration services by audit or evaluation. Heasuring
and Test Equipment (H&TE) program does not meet the
requirements of the specification.
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To resolve this finding, PG&E reviewed subsequent P-EP audits
(9001 and 9002) and associated calibration records of H&TE
calibration service suppliers. PG&E found these subsequent
P-EP audits and records to be acceptable, and concluded that
the applicable calibration suppliers were providing acceptable
services.

~
. AFR 90-071 — gA Record Storage: P-EP's gA Record

storage, handling and retrieval program is not
sufficient to meet the requirements of PG&E

specification and ANSI N45.2.9.

This issue was closed based on the fact that the finding is
administrative in nature, and that no permanent fix was
required for a one-time purchase. Also, PG&E has received all
permanent records according to the purchase order requirements
for the sixth diesel generator procurement.

~ AFR 90-072 - Audit Program: P-EP's audit program is not
sufficient to meet the requirements of the PG&E
specification and ANSI N45.2. 12.

This issue was closed based on a review of P-EP's audit
procedure and satisfactory completion of the joint
October 1990 P-EP/PG&E Audit 9003 of PEH, which included the
resolution of Audit Findings 9003-1 to 9003-6, and the
determination that a permanent resolution was not required for
a one-time purchase.

(b) Joint P-EP/PG&E Audit 9003 Findings

Before examining the findings from this audit, it is
appropriate to provide an explanation of how the specific
critical items to be reviewed during the audit were
determined. Attachment 3, Item D, shows the list of twenty-
seven critical parts of the generator assembly which were used
to identify the sampling of parts to be addressed during the
PEH audit. Eighteen of these twenty-seven parts were
purchased by PEH, with the balance purchased and provided to
PEH by P-EP. In order to determine a representative sample
for the performance of the audit, the eighteen parts were
divided into categories based on their function in the
generator assembly. The following shows these categories and
the associated parts:
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CATEGORY

Bearing

Fastener

Electrical

Electro-Hechanical

Hechanical

External Support

Structural

PART

Roller Bearing

Stud/Threaded Rod
Rivets

Hagnet Wire
Stator Coils
Lead Wires

Stampings
Pole Head
Slip Rings
Short Circuit Bars
Insulating Washers

Rotor Shaft
Tapered Keys
Rotor Wedge

Bearing Bracket

Stator Frame
Spider End Rings
Pole End Rings

One part was chosen from each category to form the
representative sample that was examined during the joint audit
of PEH.

Roller Bearing, Stud/Threaded Rod, Hagnet Wire,
Stampings, Rotor Shaft, Bearing Bracket and Stator
Frame.

As discussed above, part of the closure of PG&E AFR 90-068,
"Subsupplier Evaluation," was PG&E participation in P-EP
Audit 9003 of their subsupplier, PEH. The findings and their
resolution identified by this audit are summarized below.

~ P-EP Audit Finding 9003-1: Supplier evaluations were
not adequate.

PEH has three methods for the qualification of their
subsuppliers: (1) audit; (2) history — vendor assessment
record; and (3) verification based on the British Registry.

The use of the British Registry of gualified Supplier needs
additional explanation. PG&E gA Specification SP-D-Peebles
invokes British Standard BS 5750. This British quality
standard recognizes the British Registry of gualified
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Suppliers. These suppliers are endorsed based on an audit
performed by the British Government. These audits are similar
to the NRC's NUREG-0040 Vendor Inspections. This document is
used by the nuclear as well as other industries in the United
Kingdom. The British Registry is similar to the following
U.S. documents:

DECAS list of suppliers used for Department of Defense
contracts,

ASHE qualified suppliers and
guality Hanagement Institute endorsed suppliers.

When PGEE initially reviewed these methods of supplier
qualification, it was concluded that further evaluation would
be needed. For that reason, an in depth review of the
suppliers for those seven parts chosen as Audit 9003's
representative sample was performed in the NEHP 12.4
evaluation. The results of this evaluation confirmed that PEH
subsupplier qualification was consistent with the requirements
of BS 5750.

~ P-EP Audit Finding 9003-2: Calibration instructions and
certification for the magnetic crack detector, interturn
unit, and multimeter.

To resolve this finding, PGKE verified that the calibration
procedure was revised, and reviewed the calibration
certificates for the above listed instruments.

~ P-EP Audit Finding 9003-3: Inadequate documentation of
receipt inspection.

The source of this finding is that PEH did not document their
receipt inspection, only stamped the packing slip. The
inspections performed on non-complex items were considered
adequate by the PG&E Audit Team. The inspections for complex
items were acceptable based on the receiving inspection and
testing activities for the shaft, stator frame, pole
assemblies and stator coils, which were witnessed by a PGRE
source inspector.

~ P-EP Audit Finding 9003-4: Cleveland and Scotland interface.

Per review with P-EP, the P-EP/PEH interface works as follows.
When a purchase order is issued to PEH, P-EP calls out the
drawings, specifications and most critical procedures. If for
any reason PEH uses alternate verification methods or
material, their engineering organization evaluates the
acceptability and notifies P-EP. P-EP also then performs an
engineering evaluation to verify the adequacy of the change.
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In addition, P-EP reviews PEH's procedures and specifications
as part of P-EP audits of PEH.

This finding was resolved based on the review of all design
and procedure changes per AFR 90-067 (August 1990 PGEE audit
of P-EP), and the review of equivalency evaluations per Audit
Finding 9003-6 (joint October 1990 P-EP/PGLE audit of PEM).
However, this conclusion is subject to the resolution of the
review for adequacy of documentation and completeness as
discussed in Section II above.

~ P-EP Audit Finding 9003-5: Crimping inspection
procedure was inadequate.

To resolve this finding, the crimping procedure was revised.
A representative from the DCPP Electrical Maintenance
Department reviewed the procedure and found it satisfactory.

~ P-EP Audit Finding 9003-6: Inadequate evaluation of
equivalency of procedures between P-EP and PEM.

As discussed earlier, P-EP is the responsible design
organization for the generator although the generator is
manufactured by PEM in Scotland. As a result, it is important
that PEH use specifications that are either the same as P-EP's
or that have been evaluated to ensure their equivalency. In
order to respond to this audit finding, P-EP performed an
initial review of differences between the material
specifications and manufacturing procedures specified by P-EP
and those specifications and procedures used by PEH.

Before requesting further action by P-EP, investigations were
performed to determine the extent of review required to ensure
that all changes applicable to the spare and new generator
were addressed. It was concluded that the design change and
equivalency reviews should cover a time frame of 1984 to the
present. The basis for the selection of the 1984 cut-off was
the fact that during this year, the manufacturing
responsibility for the product was changed from P-EP to PEM.
P-EP reverified their design change and equivalency reviews
and transmitted a new summary to PGLE. Prior to 1984, the
interface issues to be addressed in resolving this finding did
not apply since all specifications and procedures and
manufacturing activities were under P-EP control and were
governed by a 10 CFR 50, Appendix B, program.

The final review examined seventy procedures and
specifications for potential changes, and resulted in forty-
two equivalency evaluations. PG&E Engineering reviewed these
material and manufacturing specification differences between
P-EP and PEH, and concluded that the equivalency evaluations
performed by the supplier were adequate.
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C. Summary of the additional information incorporated into NENP 12.4,
Revision 1.

Revision 1 of NENP 12.4 was issued to incorporate the following:
(1) recently identified 10 CFR 21 Reports for P-EP; (2) results of PGIIE

gA Audit 90197S follow-up; (3) results of PGKE independent testing of
adhesive; and (4) results of the final design change and procedure
equivalency review performed by P-EP.
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g.)2 The standard MnelJ test usb~ a lo-mm ball
ys I 3000-llf load/for hard materials and a 1500 or

iobd for thin Sections or Sob materials (ae Supple-
0 on Steel Tubular Products, Section S 8). Other loads

ddfelent sise indentors may be used when specified. In
hardness vaJues, the diameter of the ball and the

Inust be stated except when a 10-mm ball and 3000-Rgf
Irc used.

l6.l3 h nnge ofhardness can properiy be specified 0
for quenched and tempered or normalixed and tempe
material. For ant)ealed material a maximum GING o
should be specified. For normalized material a minimutc
a maximum hardness may be specified by ayeemenL
ymeal, no hanlnIm requirements should be apphed
tmtreated material.

l6.1A MneQ hardness may be required when ten
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URN 89 '91 82:i6Pt1 W2 PEER.ES-ELECT PPgg CLE~~ P. 2'
PEEhLRS LTD pazsr.ss ILRcrlaeA~

MACMMII
saumur N!amah me ~
MepheaegSL'IQSQ4L ~~~M~~)
/pa {OQ)lR tN1

00bsratoi'or OOOOWON 10271 I 1$ 21
Our Rs! MF/250274

aa your fax of 4th january ve advise the fellcerinql
Oon bauer dLseusssd W @standi vtth our OaILd Irunton our
cob,l arhapkny prooeduris and chose rara Sound to he
eaoiptablI to him.
lfkth regard to shad t, hirdnsss tish this is a nor
requirement (it was not dkseusssd during the O.A. Audit)
you are aware Chat vi rsqutrsd o1arLfheation of this an@ rs,
oontaetsd Burt sigeonstal1 ol taax - )art taxed details
(ooyy ot. fax attaohed for your rsoordsj.
A hardness test vas oarrLad, out yesterday Xn the presence
of Don bauer - C'est ras oirrkscL out sueesssfully and X
believe a figure ef 00 was obtains'. Z have raquestsd our
4,nsps ation Co gLvs us a tost rsport thhs vali hs
suhaittoct Co you fn duo oaurso.

As advkssC above thkI test vas a nor requirement «nd
involved us Ln much tLms to d$ .y out Igukyssnt and aarry out
teat, etc. Accordingly rs intend to suReit an extra costfor this - th4;a vas mantionsd to Oon and hs appsars4 to
acespt thLs,

A Rolls4oyea Company

aegi~eotftee~ Ha House aeter~~ ~ N~~upaa~ %@a< NQOCt Q~~MueNr. ~~~M~
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PARSONS LTD PARSONS TURBINE
GENERATORS 179824

Our Ref DP/M/1752h

Heaton Works Newcastle upon Tyne NE6 2YL
Telephone: (091) 265 0411 Telex 53109 (CAP G)
Fax (091) 276 5796

17 hugust 1990

HEI Peebles Ltd
Qualtiy hsssurance Dept
East Pilton
Edinburgh

or the attention of J 1 er

Dear Sirs

Approved Supplier
La Forgia di Bollate Spa

lan Ital

The above supplier is an approved source of carbon, alloy and stainless
steel forgings.

They work to a formal quality system approved by TUV.

NDT approval CEGB level two - US cat KR
- MP1 cat 2

Enclosed - Manufacturing References'.

Yours faithfully
for NEI PhRSONS LIMITED

D Pattison - Senior Buyer
Engineering Section
Procurement Department

SONS TURBINE-GENERATORS

h Rolls-Royce Company
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TELEPHONE RECORD

By Shan Bhattachar a

To Mr. Lodahl

of PG&E NECS

of TUV
ualit Assurances De t.

Munich German
011-49-89-5791"1219

Date 'October 18 and 22 1990 T1 llle

~Per eee:

I advised Mr. Lodahl that our diesel generator supplier (6th diesel) has
procured the generator shaft from the subsupplier La Forgia di Bollate of
Italy, Documentation shows that this subsupplier has been qualified by TUV
as an approved supplier for forged material. The purpose of this call is to
discuss how TUV qualifies the suppliers prior to including them in approved
Suppliers List.

Discussions:

1. TUV is a quasi-government agency in Germany chartered to audit and
qualify suppliers to support the government and major non-government
procurement activities. (TUV is chartered to perform other activities,
also, such as training, testing, etc.)

2. TUV uses their own checklist and audit standards to qualify suppliers.
Document No. WO/TRD 100 (proprietary to TUV) is typically used as the
basis for qualification.

o Audits are performed in two visits.

In the first visit, they familiarize themselves with the document
control and the manufacturing process of the suppliers.

In the second visit, they perform the audit of the manufacturing
process, which typically includes random checking of material
control, shop control and testing control. TUV also performs
independent testing of products.

o Audits are typically performed every two years.

3. Mr. Lodahl advised that their audit checklist is developed from the
Official Technical Rules of the German Steam Boiler Code. (He believes
the German Code has requirements similar to those of the ASME Codes.)

90102201.sb
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Telephone Record
October 18 and 22, 1990
Page 2

4. Although Mr. Lodahl has not personally visited La Forgia di Bollate's
(LFdB's) shop, he believes they are a good supplier of forged products.

o They are a small manufacturer with staffing level of 50. He also
advised that LFdB is qualified as a nuclear supplier for forged
products.

o LFdB generally purchases ingots or billets and heat-treats them in the
shop. They perform post-heat-treatment inspection in the shop.

o He wanted us to check if any material restriction is imposed on LFdB's
certification document. Typically, this type of supplier is not
qualified for forging of austenitic steel and high strength alloy
steel.

5. TUV typically audits suppliers from outside Germany (such as Italy,
Yugoslavia, etc.) to assure product quality of the German prime
supplier's product.

SB:lat

cc: RBClark/UAFarradj
TFFetterman
ERKahler
MRTresler
JCYoung

bcc: Mr. Lodahl
TUV, Dept. G-3 NPQ 10
Mest End Street 10099
Munich 21
GERMANY

333/A7003
333/A9042
333/A1404
333/A1409
1 Gal/F1876

<> y pe~~ 7T:

90102201.sb
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hS PRODUCER hCCORDING TO hD-MERKBLATT%0/TRD 100

This ls to certify that the company

has been Inspected according to hD-Merkblatt % 0/TRD 100.

Th tldfr fH t y t M h I d Ih

hll the necessary requirements are met. ltP2/0861
dated

01.12.83

among other prerequlsltes, the above mentioned company fulflllsthe follorrlng:
- Fadlltles permlttlng appropriate manufacturing and inspection corresponding to the present technic!1 standard-,
- a quality assurance ehlch guarantees that manufacturing and lnspectlon of products stated ln our report, are carried

out In accordance «lth technical regulations,
- competent supervtslng and lnspectlng personnel.

This certlAcate ls valid till It can be prolonged upon request.
I

Munich,

TECHNISCHER OBERWACHUNGS-VEREIN BAYERN E.V.

GESCI bERB H I FhCHbERRICH
W FF- UND ShUTECHNIK,
g LITATSSICHERUNO
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44EI %KMORANDUM

'ate

To:

(

11 October 1990

%h'. H.D. Nicoll

Mref.

'Xncation:

I). Hamer.

~ERJ hsRtratRC

-Copies to:

4Axabon:
h I asdl

4

t 1

fi.
a

'Khe doannents axed to as 10 October 1990 by La Fmgia di BoHate wet a seport of
~iings for a repeat audit coarcted by the Technical Inspection Association QUES
ofMunich and its covering ktter.

'

1. Conflation that the manufacturer's operating fu161s the demauh ofdoammnt
VfO/IK)100 (a 1VEV cxiginated document).

2. The original report of findings led to the issue of approval No. MRV0861, 1

Decetnber 1983. This present report Ied to the issue'of an extension approval
No. MP3/9928 dated 1 August 1989. These approvals cover.

2.1 Equipment,
2.2 Quality Assurance
2.3 Supervisoty Sf, Test Personnel

~ ~

3.

r 5

The manufacturer is obliged to notifyessential changes inhis activities and apply
for a supplementary audit.

The approval is valid uotB May 1991 subject to the ofWO 100 )
being maintained. TVEVIeserve the right to withhawN'~d 8 h b 84 P d hd~ ontcome of tepert MP2,f0861, 1 December 1983 Iemains vahd. %be latest

nudity is to 'Certi6ed Qean Rgxat ef Rindings'tandard.

%m report was issued by the depertment tespoasiMeke quality assurance ofgecijalitg
.~erials and processes of%VEV, Munich.

D. Hcana
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Uberpr0fung als Het'ste11er nach AD-t4rkhlatt M 0/NO 100
PrGf Kr.:HP3/9926

'-Hr.:0208400

~OL
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Sehr gechrte Herren,

anl3egend «rt!a)ten Sfe uns«r«n untersuchungsbericl!t vb(.r cl((-. Bierpr0f'ung
:oeie das zugeb5rige BcstRtkgungsschr«|ben ru fuhrer Ve~ndungo

Okrpr0fungsurkunden «Hia1ten Sie a>L separater Por~.

Sollt«n a)ch'u den Vnter)agen bzx. zur Auslogung von %or!chrlfLen Flayer
arcjeben, st@hen @fr fhnen )nderze)t yern« aur Verfbgung.

t

FGr die freed')cho Aafnahee unser«s Sachv«rathndigen un~~ ate tlnterstQttung
be( der Durchfuhrung der Gberpr6fung a5chten Hr ons b«rzl|ch b«dank«n.

Nil. freundl lchen Qra8en

fa(.l(horeich AWstofl- end
Sauterlmlf, (luau 4t s )eh«rung
fn»itut. CQr Qu tl ssich~ung

~ O

! ~

p ~jgy yg p Qv f +77. Z
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ta Forgia di Sollate SpA
><a Villoresi, tSfSO

X-2002l Iollate (MI)

tltl4 4$ hMib -,- -...—,-~.$ 10I 89
~f-Nr.c %PS/9928 .—SBW l0-'In4ol

Weeder|.'chrende ObcrprGfung als Nerstel)er
each hDMrkblatt M 0/TRD 100

'4VerlKngeneg Ocr XtAassung boa 1R.06.108T)

1. 8)erait best4tigen Hr 4hnen; 4H fQr den 4n cfer Aalage arfgef0hrten
4eltungsbereich die Aaforderangen an 4e Nersteller Nach AD-Merkblatt
-QOflRD 100 iterbin NrfQllt siad.

$5e verfQyen yeNS eeerer Irstealtyen OberprQfung als Nersteller each
. AD-Herkh'lett 8 OflRD 100 Serlcht Kr. NP2/0881 vee 01.12.82 end
Sneerer Klederkehrenden tkerfrkfnn8, Serlcht frkf-Kr.NO/8028 vie
0]..89 Iber:

2.1 Bnrichtungen, die cine sachgealSe end de@ Stand der 3echnik entspre-
chende Herstel lung hand PrQfung yestatten,

t.2 aine Qual itatssicherung, die die sachgealSe Verarbeitung der
iferkstoffe zu den 4n der Anlage genannten Bzeugnisforaen antic die.
Kinhaltung der |Iierflr eaSgebenden technischen Regeln yerihrleistet,

C4q l ~ <af:.8V W,"2

X.3 facli%indiges Auhichts- and prQfpersonal, 4nsbesondae Qber Merks-
sachverstindige und aine PrQfaufsicht Ar"zerstarungsfreie PrQfungen.

Sie sind verpflichtet, easentliche VerXnderungan oder Krganzungen des
festgelegten Geltungsbereichs dea Sachverstindigen oitzuteilen und
ggf. cine ergKnzende OberprQfung zu beantragen.

vg(4
Diese Sestttigung gilt bis zuI Nai l991 und sctzt die Bnhaltung der
Anforderungen voraus. Die Celtungsdauer der Sestatigurg Lann auf
letrlg-ver h)gh2rL ~le1l.
Der Sachverstandige est nrischenzeitl)ch berechtigt, yich 4n be-
grQndeten Fallen von der Kinhaltung der Anforderungen zu 4berzeugen.

Die Kosten fQr solche OberyrQfungen Nehen zu Xhren Lasten.

$ . Seaerhmgen: Ks haben Sich yegenQber Ar ietzten OberprQfung brine
eesentlichen Adenmgen orgehen.
45e fast)ogungen let Oerlchtts iFR~61 sea D).12.&

.. 4ahalten eoiterhii Ikre Nltigkeit.firden Iere)ch zorstlruogsfreie frlfIagen )st Qa tamils
. 4etxtolltioi 'Nesttti~sschretben Ober die

aerst5negsfn)e h4fung IISgebeod.

i 2DV rn ~.V.. '. ~g»'~+'e retch Keiketoff end Se-etechntk,

::=- kTVZ -.. /au ( AT: ~
~~f288~~ Q /< 0

%AN~%~ Mf~I.V,
5s uiaIg~g ~ ~&!SE RS XQFYCR X~
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teteeiere 4 «5 g eWi eeeeeeC
~eeetei ~ Owieeea +seteeWee
Ieelll '-&eeceAeec
efeNeheetl Qtalel n~

~ beets l. I.000.000.000 ~eeeie eaato c.4.4. h. l 4 ~ a. 4410jg ~~l 4 layette aetletce aeetete n. i0ieo:
'~he sea& ~ flcRI lY.*~~05reOl&l ~Hoot eecoeeateywlloo&.alrtve

OOOR1 IOLI.ATE (Nano) -lAa VNoceal, @SIR
Tel. fOR) %01973 f8 flee) %0%307-SSNOR6B
TAfix4021 IIPi3P7 SAx Ii1O11 UFORB f

ee. eaeceteeeto

ve. Iaecciereo

oaaarto: t.h F'orq/tt di Snllate, eatebiliahad in l961, Xa part of a fi-
nancih1 proyp in erich thorn are tao forging «orks.

T es of for i b

~ W ~

Diacc:, ringe, ballet pinions, flangea, bare, tubeaheetb, ehaped

pieces, bored tthbfta with an 1.D. vp to 600 wn and a lenght up
tn 1? acthtbn

Hex weiciht of each piece: 'JO<0 Tons ( 10-12 Tons for atain-
leaa ataela)

ihx le+it for ahaftsl

Hex O.D. for rolled rings:

Hex DS. for discs:

12-18 at
$ ,5 mt - aax h. 900 en

~Hain rndunttnn ~ t nts

{Q.D. MO an ahx hc %0 m aax)
- {O.D. 2500 a a x- h= ~OO m a x)

(0.0. 1MO an sax h= %9 m aA)
4D 4onh
W %onh

'Tons
':5 Tons

l,C 4onb

1 ring tnill
l ring vill
l ting aill
3 aenipulator . af
4 ~ipulator ef
.4 ~iptl1ator wf
' ehnipulatori of'

aanipulatora of pM~ pt.-wp lP Y

1/ / +TT'
1 preaa of 6000 Tons

j preab 2500 Tons
'2 pre~ of'XN Tone

0 proaa af l200 tone
$ praaaaa ef %N Tons

l h~r of'NO Kiloa
'25 Sawing «eel linea

Our usual cubtcxnors are the f iris which produce: flangeb, gears,
vnlvhs, gear boxes, dies for plastic aaterfal or caoutchouc,
«hee1a, rollcc, shafting tube ahehthg pressure vashhlh etc.
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~2 ~rfl+1 fired Cut7ecea Var 4eeX-ttsstaet~ich~ve "-- —
~

the automatic control of teapersturc nd e temperature re-

mordcr Caax «eight M tons ~x4cnght J2mt-) --= —"-. — - -- '

electric furnsce for best-trastIecnt «hich has thc evto-
'at$

c eonLrol of 4cepershrre er4 e 4eepereture recorder

(aax oe!ght 30 tare, sex lenghl 7 et.)
2 quenching tents, ~ full of oil end the other one ahull'

of «ster {dieensions: 4e+t: 44>at. «icfOi: 5 et.- «depth .-
*-

4 at.).
l barizontel 1sthe ( g 1000 x 8000am)

l horizontal isthe ( 4 1000 x lMI)
1 face 1ngia f I (8(g x lOP wa) )-
Quelity control ~ csn «ark oner cgelityassursnce. The

steeleal~ers froa which ee buy thc ingots are~ Accisierie
di Rub<ere, A.S.O., ALTA ACCIA1, Cogne, British Steel, Thvsem,

Sendvik, Wte etc.
Tl~ identification of astsrin) ke chne by ~rfcing type of
steel aid cast number on each ingot or billet, The mill
certificate control io carried out by the quality con"

carol service, thol can also carry out cIIeck enalyeis or

other decks before or sfter the forging.
@heck snalynis end «etsllcgrspl~ic teste src carried out

by specialized firas: I.pafi., QH;CO, Breda.

forging, hest-trestjnent, deat~)rtive end non-destamtive

testa sm carried out occording tn specificstionst BS,

hf'NOR, ASTM, DIN, UNI or according to customers's epeci-

fice tions. %$ E'IV

NechenicaJ properties testa:

2 acchen$ ca] testing ceoeo hsvi~sg:
- 2 tensile strenght attn
- 2 Cspact Lest acts ot ~ or ioII temperature 4~ M %95~C}

- 5 yortab]e horbaee teat-sets
- 1 extensaaeter for elevated L~persture proof %eat +tress teste.
4e are egresd by: C.K.C.B. - I SP.K.S.L. 4') -%IN -Woyds
4hgister - ggrosu ~riess .4or&c Vcritss - %VV.

4kx~atructivs teats'.

2 e1trssonkc 4est its
2 eegnetic yartiele teat mta .

-.

2 gienetrsting iiquM tost estn
1 sLicrogrsphic teat erat. f LRR$LE5- ~wg /g. p

/pFU.. ~
gj P(f y5



1



~
~

yl

P' Sgfveyota. ~i

iAayd's Register af Shipping
Vie %<@Ac:hiOrrC Qinl6~9 ~~OtRO fVltianV
~ rw~ >w»e n. ~A camel

. '3,:.'.:R~al<sik&%l%1 ~ebe8%ml

~~~% Swat ~I@i~~~
4 bHJol4 1 th (g ~ ~ Cgl~ +y

I

v'.~l c...le(.'..Vk. Ia

la ~ ~ ~ ~ ~ ~PI )

e.~A tlQtbla %t ~~as ~s
Qg~ ~ ~ iggfgtop oAooooo

~+ ~ ~Pta~ gl ~l: lA.r. wT

lit4't ail "s

Periodical inepcl't40ll sl ~'iu is'Uva

1e have the pleasure, 0n shvisinp, vou that tae ease

H'our Corks continues 4o bo reatined in List 5 "approved

%an»facturers of Steel Forgings", Part 2 of the Society's Roles

~nd Regulationa for teb Classification.
~

~ «Li~~~ p~

sneloaia, is oar invoice ri 3i. i.~ I > 3 1

relate~ to the inspection fees and ~ should be ploase to

m>eave tbe settleaent at you'arliest convenience.

Icers faithfu) ly,
~ ~.

r
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TNT'eneral

Qnolples formater)ale
AD-Merkbtatt

NO

boh4rsr'(AO). AO4Aarkb)N 0 f oovsrs tho opresceatsn end gyeoeaon cf t» CHispiasaons and etso tho praosdursf nAsa

Tr» A~srsbrarrsr orner sofory requsen»nrs wfrbh must bo adapted ssr riorrr»fcaesrrws ofeporetfcn. h e» evenr ofssossoo over
~nd chose rho nonnaf ~ bvng ~ared dursrg ao cporsdon ofpressure ~, asoisar»o eruct bo n»ds isr such sesssss by
n»orhp spootsr roitueen»nts.

ShoiAd t»is t» any dspenuros sonr No pro+lone d Ns ~isrsbisrt, t rrslt bo posoltAs to dsrnoriorrsso AKhe sersry standards
omboded )n sess rsprAor)onshevs boon obooned by means ofMmstfite ~prose)»s.e.p. Ieotsip cf~sr»ts ssls seess w»~)sts
cpsr40lp 41ponsnc»

Fechveibond oenyhaaso4, Iehlssr. and Aahrfsaunpsbm o.v. tpD&|I, Msookbrf

Nrbend MCr»n&ef»n hdveHs e.V. IVQ), FerNUCNatr

~md ApporoN. FensbQalr
Nnh osiirschsr 8smhotronlsuss fvDtpi), oossohforf
838 rochniscr» Verolr)punp dsr e.V Eeeen
'Aissirpunp dsr Toorviachon Qetwehceps Mal» e,V. fVdr0V).Esoon.

YI» AD.QsisMtroi are emended oonbhuaefy by Ao cede ~rAsdons fn leophp «%h sschnbv peprses. ItHwent ptoposats ohNAd
bs oddrssssd So ths pubeshon

eeretnQarg Ar Ttsahnisahen Aerae~itsree» e. v„hsettsofs tosaA, 04so owen f.

1

2 General

3 Matartets for pressure vessets-
Testlnp GrOupe III, IV, VI and Vll

Contents

4 litstertets for pressure veesels-
- Taetlng Groups'I, N and V

6 Pier metals and consumables

i
I

l

1 Scope
Tt» AD4lerkbttttter ln Series W apply io metA for ueo tn
drtteront product fonna for the manufacture of stressed oom.
pononts ot preset vessels.

The AD.Morkblattlays down general prtnclples for1»qualtty
Ol tho products. thetr manufacture and ieethg.

The AD MorkbNt}er In Series WeftutkHe 8» epp0caSon and
tl» raqulren»nts of various product forms, eg. plate, etrtp,
tubes.

This NWAerkbtett does not oover malerfats for
- yaskats,
- attaohn»nt and instaRatke parts,
- valve ceelnOs
—and other acceasoitee.

AD Merkbtatl A 1 covers valve oasfnOe, provfded fhey
represent aaoeeooriee of pressure veeeete aa deftned tn

The AD4IerfrtANIter h t» H4ertee carver eneelalc
materials.

2 Oenetat
t.i The metertals ahab attain Se required n»ct»nkaf

)

properles on Se Onlehed structural part.

Mdehets ln contact wtth tt» vessel content ehoukf cutter
neither serious corrosion attack nor farm danperaua aom
pounds wah tt» aan»,

M The operator or Se manufacture ot tt» pressure vessel
~halt select only matertats ~ wt»n oorrectty processed,
wiattatn the proper5es fullytoinfxthle withSe eervk» oon-
OSons d Oe preeeure vessels,

LS The qusftty cheracterlstfos ot matarfafs In the delvery
oonNIIon, eesentlaI far aattsfytng the oonNIlone ot Sectfons
L1 and R2,and the quattty effacing measures tot» adapted
durfnp proceeatnO shatI t» stated In a mteefef specttlaatfon.
preferably thts document ahaN refer etther wholly a par
1latly as standards or OI»r ieohnfoaf detnrary oondltfone.

IA The products are normally iaaiedln Oe ntanufaotnre
~sorks.

lt» relevant Q~tendards and Itehl.E~r0blltier
feast Sheets) apply to 0» feeling prooedures, unless other.
wtea stated tnN» matbrtbl specf Soat'ai /see SeoIon8.4.1).

3 Natiffilifor yreasee vataelo-
TeVUlsg OreuPe N, VI end VN

Li Ipeofaf raqttlrasssente

L1.1 Tt» aWsfsf apecfttce5on farms fhe basta for t»
~cement of I» aSaMIty ot the matartst far presage

S~rsedee MSon May 1IT4
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vessels For meeting tho g«»ral condt5ons In accordanoe
with Soction 2 the minknum requkoments lakf down ln Ns
document are:
- o» demon|Is made on tt» chemical composition and the

mechsnlcaHechnoloyfcat properties,
- O» condttione regarding processing and t»at treatment

methods and pracices.
- the mstenal testing conditions together wtth the type and

O» content ol 0» lest certwcete,
- the ma6rlny requirements,
- I» conditions governing the design aharaatarlstfoa.

3.1.% Tho manufacturer of O» materials shalt
- employ oqulpmenl ensurtng the proper manufactures and

lasting of the products,
- employ compotent poroannet for Oe manufacture and

lasting ol the products as wow as an Inspec5on authority
Ior non4estrucNve tests provided suchhavo been a5putat.
~d In the materials opedfeation and

- guarantoo by means of qua8ty control and euftabio re.
cords, the appropriate manufacture and proaeestny of O»
products as welt os the futfiknsnt of the condf5ons laid
down In tl» material specification.

The same hakfs for the manufacture of the Int5al materfal.

Tho works hspector Issuing Teel Certificate B for O»
manutnctuier shall MAI the conditions af DIN 50049. The
nemo and the test stomp af the works ktspoctor must be
known to lhe expeA') ln accordance with Paragraph 31
Druckbehstlsrvorordnung.

Establishment of the suitability of tho maMal

$2.t The suttsbisty of the materials shalt be establshedby
the expert On the baSIS Ol the tnalsrlal SpeCifiOatiOnln aaCOrd.
~rce with Seamen 3.1.1. If the suitability ol iho material can-
not bo esisblishod on the basis of lhs mstortal spedfication
the expert shou impose additional essonUai safety conditions
and approprioto tests for 'tho product.

The export shel express the resutl ol the suitability check In
writing.

In cases where the suitability check Is Intended for wider ap.
ptkxrten, ebs csn't» dona ln tte form Of a VtfTOVWork.
alorrbistt') drawnup In accordance with a procedure sel oul
ln Weiketattbtatter t255-1Ã4s).
If e suitability check for general usaye lo not available, fhe
~xp«t may Issue a single aerOtlcate vahd far ~ specific. re-
~pectivoty Idenbcai case ot appscatton.

3,2.2 The materials lated In O» W Settee of O» AD.
Merkbt Sit«are sukable for uee within the Nmtte quotodlnlhe
relevsnl AD Morkbtatt. Other application lmtts are pertnlast-
bfe once euttebiNy ln canformily with soc5an 3.2.1has been
~stablished.

W CerNlcato conifrmlng the futftfment of N» aontN-
Nona Iakf down Ior N» manufacturer

3,3.1 The manufacturer Of O» matertafs shaft prove 'Io O»
expert that the requirements according to Secbon 3.12 have
been sa8sfisd, Thio logan«aNydona befare the f)ratdeivory.

~r'~ 1 m VMsgTuv~~iIIIIcri1017&.axe Oebyw
POVn) I

0 Nivsluv44HcAA 1 iss -~ 1r Io Naxserr I%pe IrOK~

ivBS@4
{)nfess previously performed dltng rau5ne matorfat accept-
ance lasts by 5» expert, the expert ahaN reassure hknself
at 1 to2 year Intorvafs that tho aorxQior» are sti sa5shod.

LL2 The proof aaoortlng to Sec6on 3.3.1 can be replaced
In an Individual oase by an appropriate enlargement of tho
~cope of tha teats performed on the delivery, e.g. by a chec'k

of O» at»mlcaf aamfoeftfon on tf» pleas, a heat treatmenl
oheak, adNIonai sampling lo confkm tho unHormlty ol the
Catt. The nacoasary supplementary tests ahal be Imposetf

by O» expert.

IA TeaInN, Ntarftlng aef quaefty oeNIfoatas

L4,1 {1) The aorxNtkea governing tl» auttabity check ln
~aaordatoe wfth Seatkl 3g ire dedsfve for O» lasting and
marking of Ihe materfal as also for the quaiy cer5fcate; the
tnarktng ah@I Indudo at least the sf»aft laationo knpoeed for
a cornparabIe product in accordance with the corresponding
hD4lelkbfatt of O» W~s.
{2) the qualty oertllloato ahal quote the quan58y deINered,
I» typical tlmenolono and tho fuN warding af the martdng.

) If the manufacturer t»oee Ior a ghten productIfarme mats~
ttois nat rafk»d by him, he must bo In possession of oertill.
oetes suppNodby tt» manufacturer of the InWat malarial stat.
Ing tf» ahemiceI aompoettion, tho mater48 detdynaOon, the
mertdng, the rafevanl dmonolone and Ihe quantity delivered.

3l4 tf a cert)Acate A or C according lo DIN 50049 Sec-
Oon 3 ls required as evidence of the quality characteristics,
the tests shall be carried out by the expert. In cases such as
iheso the chemicat composition ot the cast, the stoetmaking
method and tho method employed faf the manufactlxe of the
product shalt ba made knovm, unless otherwtee spedfied In
0» materfai spodftca5on on the basta of the suliablity check
In accord«ee with Sea5on 32.

The expert has tt» right to attend the manufecturfny process,
bul not lo Interfere with It.

tn ckcumstanaes according to Sec5on 3A.1 pere {3), the
authortxod Inspectors sheS be In possesskxt of tho certI-
cafes from the manufacturer of the Initial material.

SA.3 In oases wt»re rlndestruotfve loots have been pre.
scribed a lost cerOiicata B to PIN 50049 ls generally issued.

OJl hepa)ra and repair {final)welds

Material defects may be rapakod In conformity with the con.
dt5ons lakf down In the mat«tat spocNcatke. Iftho question
of repair {Onal) wetds ls nal covered In O» material opectfl.
aa5on. repair {fk»i)wekfiny {with the oxcepten the repair
waking ot aloof casings) may only t» canted out In agree
mant with the customer and - whenever I» expert ls re.
quid to tost the product - In O» praaenae ot ihe expert.

In cases of repaka by means of waking, Ae nature and the
~xhenl of tl» repeks, as watt as II» typo and the results of
he loafs p«formed on the required «ea chal be doearibed
kr a car%floats

The aonrNors laid downln DIH 1INQO, Part 1 apply far repair
wakfo on abel at»tinge, vhea athorwise stated ln5» mate-
rial specification. Iproaesa apfxovaf teel In accordance with
elahf-seen.Weikstoffbla5 110 ls raqukad for rapak wekts
on sleet casings.

M Daalgn ah iarfatfca

Tho cf»raoloita5c values amputated in the mat«tai epedfca.
Wa «a veld Iar deeign purposes unless other values are Iakf
down h O» auftabltty aheok In accordenoe wfth Section 32.
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4 Matorfafe for preaattre voaeola «
Testing Groups I, N and V.

i,1 peohl raqulrernents

The materiV spec5cation according to SecNe24 forms the
baSIS tcr the aeeeeemant Of lt» Suitability Of the materIN IOr
Oo contended presses vessel. For meelng the general re.
qulrsmenls ln accorr lance with Secdon 2thfs dcourttent shVI
contain the Ioaowfng Informadonunless otherwlee stipulated
for a particular appwcatian:
- the demandS made On the Chamloal teepaaRIOn and the

properties,
~ tha conditions regarding the pfccoostng and heat

treat'ani

methods and practces,- tw matsrIK testing conditions as wel m the type and
tf» anent of ths lest oerQcate (certi6cats according to
DIM 5004& or stamp),- tf» msrtdng requirements and

- y» requirements relative io the deVgn charactertstke,

M KataMIehment ot the auttablffty of 0» ntateitat

The etabbQy check and the selection of Ihe mtdedal are Nw
res ponslbtifiy of the manufacturer of the pressure vessel. He
may roly ln this case on the sWtabky check ln aocordanoe
wth Section 3.2, provided such a check has akeedy been
oeniad out.

Ths malarial with proven performance In eervhe shall be re-
garded as suitable whenit o inlonded forelmer appticstkes,

4.3 Testing, marking and certification of quality
characteristics

The testing and marking practice ehsfi comply with the oon.
dtUonc ol the malarial spectficatkw. k shall be confirmed that
ti»ss conditions have been strictty observed.

iA Repairs and repair (fk»l)wetds

Material defects msy be repakad In conformity with tl» re
qWrsmants ol the material specaoations. Il the ques6on of
repair wekfs Is not covered In the material specification,
reps~ wekfing (except repair wakftng of steel oasdngs) may
ba csnled oui In agreomonl with Ae customer.

r~s ~ur»wo,e sss

In cases of repVrs by means of wVdtng, tha nature and the
edent ofNe rspak. as wQas Ae type and the results oflssls
perIormed on tN repaired arN shalt t» described In a cer-
Ncale
Tfwcondtkes laid down In DIN f090, Part ) apply lor repVr
tsatds on steel caskngs, unless olherwlsa stated In tha mals.
rtsf spectficatkw. Aprocess approval teal In accordanoe with
Stahi Seen Wskaoffbiatt I f0 Is required forrepair welds on
asset caster.

45 Oaalgn characeertattce

Ths charactatfs5cvek»saQputatedinv» materiel specifics.
Nn aa vaNd fcr design purposes.

5 fNer me@le and oSer ccewmaQoe
L1 The Ner tnatais, N required In oomblnatlon whh eon-
'mables, shan be Etftsble lor Se Iabrtcadon ot pressure
waeats, Le. Oe wekf metal must ba adapted lo tha base
metafs and to tha relevant quaNy oharacterisdcs given In a
Obr metal sped5catkw'.

M The suttabwfly of solder and aaasfves oan be estab-
Nehed In a process approvV test.

M The eWtablttty Ior pressure vessels of Groups Nl, lV,Vl
~nd Vflehef ba eelaÃshsdby an oxpet's re port on 0» baVs
of the 'Mlsr metal specification>). In cases where a $LAOblsy
check forgeneral usage hss nol been csnied out, a eultablNy
for a !pectic, respectively simttar epplicatke mey bs estab.
Nshed during an exuded process approval test.

The suttabilty of the f%er matVs quoted In VdTOV~att
1000 shall be established wahin Ne scope Iskt down In that
standard.

S.l Tt» uftabb4ity fcr preeeure Veeoete Of Teetfng OrOupe
I, lfand V shelf be established by the rruuwtacturer. He may
rely ln this case on the suftaNity check In accordance with
Section 6.3, provided such has been carried out.

Rior metVs and other oonasnables with proven perfor-
mance in SerVk» Shel be regarded aS Suttabte, When O.
Iended for sfn4u apf4etions,

'9 swVillP/WAWLIIN IhlESallÃlelususytWsectMr~.
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Tecftrtlcal Rules
(or

Steern 8oiltgrs
(TRD)

General fsrIrgclpIos

foe ftiteriafs

KtfIfitMtAfsrII 1975

TRP 100
Materials

Ths Tech~I Rules for Steam ffollers ffROJ reflect the present stets of the afety teevtraments for the marer4ls, menu.
fsclurs, dnapn. equipment, erectIon encf festinp es weft as the operetfyn ofsteam bofierL They ere prepererf end updated
~cconfinp to the mogr «cent tSChncel cfeveiopmentsby

Oeutschar DempfkaeeeIAwsah4 tDDA)

The TlfD sheers ere published on behstf of Psvtschsr. DempOressefeusschulf" fry
Vere%gung der Teafugiscfgen Ob«~htgnge.Verabge e.V fern

Tensfetecfby:

ia

Ifthere IS airy dOVbt leperrfNp the irreefgretedpn Of fhie Sheet, fhe feerrnen WOrrfifipSha(l JONrn.

Corssartts

i. Scope
2. Manufacturer
3, Meterlsls

g !
'$ 1. Scope

Thb sheet applies to metallic msterialgti which are used ln

e the construction of pressure retaining walls and parts of
hol(~ ts, svperhesters, tehesteft, feedws\er heaters and thsj like lt 4 the basis for the other TRD~ts of Saries100,

> g
which cover the gectuircmentt fcr the materbls to be used

~

~ for the veriavs types of products svch es pbtes, pipes end

t tubes, fitting. forgings, rOugh fcNged and roiled rings and

j f<enggs st well as castings.
5
5 2. Manufacturer
— 2.1. For the purpose ot this TRD~ manufacturers ere

J$ both the mgnufecturer of the materiel end the manufac
e turer» of the p odvct forms es given in Section 1 as evell as

the manufacturer of fii(er marsh.

24. The manufacture shell here facllltiesai, which permit
an appropriate manufacture and testing of tnateriels secor

$ ding to the recent stets of engineering practice.

gjw. Ths testing machines Shall be ln accordance with
Dtsf Si 220, Cfegs 1 end shalt be verified by en authorised

~ testing 4boratory according to Dlk $ 1 300. The test re
ports shell be submitted to the Inspector on'rectvest. The

8j facilities for nondestructive examination, lf any, shall be
subiected to e iudgement by the Inspector.

I t.4. Tte nwwfoa e shall hew penonrel with Il wpetl
~need In carrying ovt appropr4te materials tests.

25. The manufacturer Shall ~e an apprOPr4ta manu.
fecturs of the rnaterhls and the processing Owreof to
product forms as indicated in Section 1 by Ogallty niper
vision with corresponding records, whereby tha pettlnent
technical rules ere to be met.

'll tM IMm "~Ill"NMIIIIN ~NWINllltHllta&rtlNel.
gl wive ihe eenarlecturere er yro&sa tenne hwe egreedv eeet tee

~ereeacs ar tiue tnb av ttw vee ar the Tstp4erts or geriee
200. thee me opprewlere ararlNene aa un beege et Iertes 'lto
me@ ae ~.

X vmert ~ and geei t~eea< wvga ie oanveeee te Hlar v.
sanest~ v we're ming tecilhlee at Ntw aeeeekeatiat» ere
aces. Hew s N eeoMiranenn eeeii eeety eeoeeiealy.

i, pHier metab and auxiliary materhfs
%. Testing of meter4ls and certification of tsuallty
5. Design strength values

id', ff ths manvfacturei intends to issue acceptenos test
certificates I to DIN 50 049 ln accordance with the state
ments of the other TROD»etg concerning materials, he

shell have a works expert satisfying the conditions of
DIN 50 049. Name and test stamp of ths works expert
shell be notHied to the Inspector locally competent. Thh
~pplles ebo to the supervision responsible for ths non
destructive examinations.

2,7. IrlOr tO any COmmenOgment Of the prOduetlcn, the
inspector competent for the place of manufacture exe.
minet, ff the racsvirements of 2.2. through 2.6. hevs been
snet. The examination shall be repeated at time intervals
of asoroximetely one to two years unless the inspector
can satisfy hkneelf in another wsy that the reouirements
~ra still oomplled with.

3. IAaerIgIs
Se1a The materials shall be aelected conforming to their
Intended purpose taking the mechanical end thermal Ios
clings into considers tkgn.

The netarlalg Shall haVe prepert4S ag te Withgtand the
operatktg loads char being suitably processed. As a rule,
the mater4I shall be seiected by the manufacturer of the
~xsmponants mentioned In Section 1 or the manufacturer
ef the matetlab as agreed upon.

XKThe examination of the materials with respect te their
snechanlcal end technological properties shell bs carried
out by she inspector. Mee4is shell be weldeble when
Intended ¹r sgakfing. Wtwre welding Ig only possible under
Qmrvnc» of special conditions, these condltkms ~ll be
Iakf down In sha cartlf&te of the Inspector. Dve to their
~etsof tha materials to Dlff~artftpermitted In the TRD~ of Series 100 shall be considered certified.

LS, I'or other materials, the certificate of the inspector is
sactvtred for the first time. In this certificate the properties
Characterialng the materiel shell be determined taking the
snktimvm recsuiremants of TRDSorles 100 into conskfere.
Son. As ~ rulc, the first oars}fleets wHJ be summarised In
Oe form of ~ VdTOV44ter4l Shee. The rrnnutectvrers

P~es ~Niia.TP~I ~~~ ~PM
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ot the materials being examined are indicated therein, The
type end extent ot thc tests required for this sheet shall be
~stablishsd by thc inspector as to represent In conlunctlon
with thc submitted works documents en adequate basis for
the examination of the material. Thc proof Ot an adequate
afaty for the observance of ths quarantacd quality shill
be supported by a tnethematlcal statlsticsi evaluation of
existing tstt results as fer et possible. Where several works
~re concerned with the manufacture, this shall bc tiken
Into accoun~ tor. the examinatke. Thc steel making pro
cess es well at chemical composltio, product form, dknen.
eIOnSI limlia, delivery COnditiena, meChanical and teohnOIO.
yicai properties, processing, range el appilcation, type and
extent of testing. test certification and designation shall bc
~valuated and determined within thc scope of the examl
nation which mey also bc performed ln the course ot the
current production.

lA. Where a material Is to be used beyond ths scope of a

Standard, a Stee'l Iron Sheet Or a VdTOV4tatarial Sheet,
a cert'riica>c of the inspe tor ls required. Thc earns applies
to another material to be used in eny individual Case, A
separate certificate tor the amended range of application
may bc issued ln any Individual casa. A separate tnateriai
certificate shall bc referred 'to thc examined manufacturer
~nd to aimllsi cases of application. Thc separate oNtitiostc
shaN bs mentioned in thc acceptance test certificate.

5.6, Where new manufacturing processes not covered by thc
first examination ere used (e.g. steel making, casting or rol ~

liny processes] their equivelencs sheN be proved by a supp.
terncntar y cartlfrcats. In so tar as steels have not been made
according to ths open4esrth, electric furnace, or basic
4Xygsn Proccstel the proof of the equivelencc ot ths steal
making process ahsN be subinltted once to the inspector,
Works documents covering tests carried out maybe ~ted
hereby.

4. Filler mctsls end IIIxffiarymaterials

The suitabNity of tiger metals end auxiliary materials shall
be proved to the inspector tor the first time, the suitability

41 Th» oeuivai»no» ol b»sie oxva»n sic»I eiid oui hseith steel eath
rpep»ei io thc prop»rti»i si rope toniosrsiws Iene also evtrh
resp»ei to the Heveieir ernie»returs prop»nisei is currently «x»
nih»d.

of tiller metals also by currant supervlQM of thi manu.
facture.

5, Yegdnp of tteterlals Ittd osrdfioatiott of sflagflty

S,i. The testing and cenlticstion o1 quality are covered by
M YRD~ of Series 100 which shaN be stead in thc
order for the information ot ths manufacturer. The quslny
Of the materiaIS ere deterrliined by tetta In aCCOrdanC! with
theothar TRD~tscoverlngmeterialsand provedbynicsns
of thi Oertificatlons provided therein according to Dlk
IO 049. The oertificetions shall contain the results of the
testa as wall as the indication of the steel making process.

$4, As e rute, the materials shell be tested at the manulac
turer'S WOrka. The inepeCtcr shall be Infermwt WIIh regaid
to the chemical conyosltion ot the melt and the rnsnufae.
suring procedure of the product. The Iitspector ShaN have
the right to witness the course of production. The course ot
production shalI not be impaired thereby,

M. L4teriais shaN be Inspected tor possible detects. Mote
Nal detects may only be rape'Ired by welding when agreed
by thc Inspector and the purchaser.

SA. f'roducts snede from atloy materials shaN be subiected
Illthe manufacturer tO ~ suitable examination tol materiel
confusions.

Ik. As a rule. non4estructlYc examinations ere acetified by
~oceptance test certificate 8 according to Dlk 60 0eg es
fai as provided in the TRD sheets ot Series f00. Where no
data concerning the pertormance and evaluating criteria of
norvesestructive examinations are given in the TRD~cts,
Standards or Steel lronConditions of Delivery, thee shell
be agreed with the inspector.

$4. The material shall be marked in accordance whh the
ether TRD~ covering materials. Tnc complete text
et the stamping shall be Included in the certificate according
to Dlk t004g.

$ . Dodge gtrestffth @aha

For the design strength values thc values determined In the
TR04wab ot Series 100 shall apply. For other materials
the design strength values ars determined In thc certificate
ot the Inspector.'





RECORD OP CONVERSATION

DATE i 10/19/90

CONTACTS Mr. Buchanan
Weir Pumps
Gla scow, Scotland
Phone 01-8-44-0259-72-2100

E

(Alloa phone)

BY> Mark Preund

SUHHARY< A followup was performed to collect additonal data regarding
the use of Weir Pumps of Alloa, Scotland by NEI Peebles Ltd to supply the
generator bearing bracket. In contacting the Alloa facility I was informed
that Alloa had no onsite QA Dept and that quality activities were
controlled by the Glasgow, Scotland facility. I was then subsequently
refered to Mr. Buchanan, QA Manager for Weir Pumps of Glasgow from whom I
obtained the following data:

Meir Pumps does have a commercial QA program that meets the requirements of
BS 5750 for the Alloa facility. However they have not been qualified for
the Alloa facility by an outside organization.

Meir Pumps of Glascow does have a QA program that has been audited and
approved by ASME, Loyods, and is listed for Parts 1 S 2 of BS 5750 in the
British Registry.

The generator bracket was probably produced in one oi Weir's foundrys.
Mith Purchase Order information the material could be traced to its origin.

All Suppliers utilized by Meir pumps are selected from the British registry
or are audited prior to use.

Orders placed upon Weir are completed under the guidelines of the Meir
Commercial BS 5750 program. However Weir will not certify that the
program was applied unles the PO imposes BS 5750 and the customer has
agreed that the Wei.r Pumps program meets the interpretation placed on the
Standard by the customer for the product. {This is stated in Meir's {}A
Hanual).
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QUALITYASSURANCE
MANUAL

CINseb RC IAI,

There are three Quality Progresses described by Nanual ~ and Suppleaentary
Prograaws operating vlthln Vair Puaps I lalte4. ~

I I ) Coawrclal I2) NuClear { to ASNS Code) (3) Nuclear (Lo 855882)
I

This Olgeet consists of abridged eatrscta fros Lte Prograaae used on
Coawrcl ~ I vora vhIch. In sddltlon to wetlng vair Puape I.lalted Quality
Assurance requlrewnte, covers the provlulons of Lhe follovlng Quality
standards ss applicable to our typo of aanufacturei-

~rltlsh Staalsrds RS5750 Parts I, 2 6
3'enadtsnStandards CAN 3-2299.1, .2, .3 6 .4

South African Standards SARS 0157 Parte I, 2 6 3

The Cowerci ~ I Programs wes four "CRADSS" Lo provide cover spproprtste
to the verlatlons In Qwllty Assurance Standards Invoked by custoaers an4
type of unit - "stock" or "special" - supplied by the Coapany.

TARLC OP CONTRNTS

Section Tltl~

Nanusl Control
Orgenleatlon

Tender and Order Revlev
Contracts Dlvlslon

a 0

5.0
6.0
7oO

gnglneerlng - Technical Dlvl~ lon
8.A Spares and Service
9.0 Quality Fnglnnerlng

10.0 Docuaent Control

1.0 Ststeaent of policy sn4 A thorlt
2' Scope

3 0 Oaf lnltlon of Terw

Rev

Issue

Acceptance0 L
~

~ NOTS: Vhere RS 5750 hea been apeclf led, Vair Puapu I.lal ted vill only
undertak ~ Lhe contract, ultan LL ls agreed that Lhe Vair I'uape
I.lulled Quality Assurance Progrsaw described seats the
Interpretation p)aced on Lhe Standar4 by LIu Cuetoaer land hla
RepresenlaLlve) for tie producL.

ll 0

12.0

13.0

I'urchss lng
., Vendor Approval

Naterlal Control
IS.O Process ConLrol
15.0 Procedures snd Spec 1 flcatlons
14.0 Inspection «nd Test Control
17.0 Callbratlon
lb.0 'on-Conforaance
lb.0 Audits and Correc'tive AcLlon
20.0 Tral ning

21 oO Liat of Forae

Approved by Quality Assurance Nansger Onto

Paaa I ~ <f eV luleue h



N



Wllh P.Villi LIMITED

AL TT ASSVRANCK NARUAI

Stc Lion: 1.0
Ptgtl I Of I
Rtvl 5

To all I'tone cence

CATSCAST ~ OWTOOrr 0444AX ~ TCOTLASO

Taattdhh. all . e11 11 ~ I
Tddhdl llltlSelcsr 0
~ AX Trl. ns. 041 ~ 411 11st ICn1 AI/TOI

ISASX XTSOX 144I

vout tte
Out ete VAS/KSR
oars 1 Septeaber Lbby

Koch person Identified ln this Nanwl by Job tltl~ shell bo responsible
for lspltsentlng tl» requlreaents of thl~ Nonwl Ln the arse of hL~
responsibility.

TI» Owllty Assurance Nsnagtr has the authority ond responsibility for
assuring laplesentatlon of this Nanwl. The Sales and Narkotlng
Division Director, Contracts Division DLrector, the Technical Division
Director, the Production Dlvlolon Director an4 the Purchasing Division
Director shell bo reeponalbl ~ Cor enforcing full lsplesentatlon of
this Nanwl ln tt»lr Divisions. Isplesentstlon prebless vhlch are
foun4 unresolvt4 upon COLLov-up Audit and 41fferencee of opinion.
vhlch cannot bo reeolvo4 through ti» channels dtecrll»d ln thl~ Ntnwld
shall bo brought by ti» QwLlty Assurance Nanagtr to ae Cor resolution.

The Quality Assurance Nanager I»o absolute overall authority on Quality
Mttera an4 My requite suCh revisions, review, changes ln procedwe,
or process. additional vork, verification or Letting to bo carried out
on any aspect vhlch ho 4eeas ntcneary for tho satisfactory execution
of ~ Contract ~ and aay ~ top vork ln progrna laILLL any defloiency 1 ~
corrected.

Tho Owllty Assurance Naneger shall, every 12 sonths, report to the
Reneging Director en4 the other Directors on tt» statw an4 adequacy oC
this Qwllty Assurance PrograMo and shell include recowendatlone for
corrective action I» dates necessary. Ti» Owllty Assurance Reneger
say st any tlat call ~ anting oC the Nansglng Director en4 concerned
Directors to 4lecwo serious conditions requiring corrective ection.
The Quality Astwence Naneger shall be reeponelbl ~ cor the contents,
di ~ Lrlbutlon en4 changes to thl~ Nenwl. The Owllty Assurance
Prograwo shell bo eppllt4 to ~ Ll ntv ContreCts.

1.0 TATKNKNT DF POL AIITINR

Thl~ Nenual doc~to ti» Qwllty Assurance Programs for Comerclal an4
INN INI verb oC Yelr Puapo Llalte4, Csthcart Herbe, located In Cathcert,
CIttgovd Scotlan4 en4 foT Cosatrclal Yorb of Noir Puaps l,lalted, Allot
berks, locate4 in ALlos, Scotlen4.

SCOPK

of Quell 'Ly Aeeul'ance I roctdul te
ALITY ASSDRAHCK NA

h b tn cosplled Lo et Lht Ch silty Rtqt Irestnte C aeJ Unit 4 Xl K Rand Oversees Cuetostre In the Chesicsl. Oae, Oil, Povtr Ctntration ~ Lc.IndueLrlte end LO ettl ~ Cy tl»lr Various rtqulrtaentt vlth regard COQuality Aeturanct end Control. For specific requlrtstnts vhlch are notstt b tht Py ~ rogresae described In the Nanwl, ~ "Cwtoser SuppltsentaryQuality Prograast" aey be issue.

CRADK DKSCRIPTION

e I Ntvd ontrow or critical duty unit speci ~Ily engineered Cor~ con'Ll'ect vlth high OA requll eaent

Grade 2

Grade 3

Repeat of ~ Grade 1 vlth aodeat engineering content.
Lov duty special unit vhlch asy require new design or a standardunit Mnufacturtd to speci ~ I rtqulresents.

Standard or atender4 variant unit ln regular production.
Crsde 4

oft htoh I' od Witt ditty odo toto tt~th hd t f d t ~ to tttyc trot ~ ddt tordt d.ortRelated or othtrvlst crltlcal lteso In the unit lo sade and Pr 1st ParteSpecifications ore cosplled for these detailing tt» ITPL rtquiresente endany cuetoaer or referred standards.

These Prise Ports Sptciflcatlone ssy I» ntvly created Cor ~ unit but Inlarge part are axle Ling specifications sodlfltd to suit the particularcontract. Thus ~ cospltx onerow duty un!L say bt expected Lo have alarge nudhhtr of Prise Perte Sptciflcatlone vhertat ~ light duty unit vouidhave corretpondingiy Ctv.

d t«d "ht h Ort tt r Ohtr~t y thodd. t oht rt \y thy do dr a 4 aCredo nwber. Lover grado nuabtl ~ recognise that In the case of ~~ P ~ d equlrestnts csn adequately bo Mt by ~ laplifled scene.Proceduree My not aPPly at sll Lf not required by the Owllty Standard~pacified by tht Cwtowr or Ln Lw Orad unl,
KS Tht Owllty Assurance Nanusl describes the overallstir Puapa Lisited ProgreaM. Koch sffnted departaent I»s its ovnvrltttn and OA approved operating proce4urn vhlch do not fora port of tho

aa bo oC ~

Nanwl but vhlch provide the required output. Theet Departsental Proc duy o ~ lapl ~ fora vhero appropriate end eo. the output vill not vsry,
~ n ~ coco ree

My bt revised vlthout neceesltatlng ohsngn ln tl» Nsnwl ~

CRADKS O'Ita aro located into ~ Orsdo st 0» proaontract stage H,lchvhl let Linked vlth the various Qwllty Standards Ttqulreaente, I~prlsarlly related to the duty and tho degree of tnglneerlng Involvtstnt lnthe unit concerned. becawo of tho costa sn4 aenpover requlresente tht
CI
higher Oradts aro strictly reserved for Ixrlta ptrforalng srduowltlcal dutlea. Thus, selection of ti» Orade appropriate to the unit

uOIW
OI'ouldresult In the allocation of a Orsde lover then that vhlch vouldhave been eelecLed had the Cuatoserd ~ QWllty Standard been Lhe sol ~criterion.

3 Hood
Reneging DLrector
stir Puaps I.Lalted

lbteaatehbaattJdoataeaSIISI RreJSST:O'M« 14th« '«r
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Standard an4 Ston4sti Veriest Uolte wo trine tarte Speci flcotlons only for
Che first pre4uCCIOS far ~ ~ CeCh but aet far OOStraCt supply.

INSPICT ON SCICDULIS are prepared ot tlo ten4er stage for Orsde I, 2 4 3
Unite. They list ctw trine tarte ocN tlw toots vhloh vill ie eppLIod to
thea wing Che Infecastles hocus et that etage.

They ptev14e the aoacw of ccmunlcatlsg ~ prepoealo to tho cwtoaer and
provide ilw heels for tho cwtoaec"s reauoot for sny eatrs tests vhlch lo
~oy roaulre st llo charge acN to sealcwto tiweo teats vhldI he er ll~
representative aay Nish Co vitesse.

Tlo Inspection Sdw4ulos ere revleoi st Ow Ccntrsot stage an4 are thon
weal co flnallso tho trine tarte Spoclrlcatlono oni rer Otade l. 2 snd l
Unite lf resulted, for tho coopllatloa of Quality tlwoo Oesovor pooeL ~ lo
~slating iosle lnepeotloa Schedules are wod.

~LITT PL+8 ero noraslly drova up for Oro4o 1 oni 2 Onlto an4 for tries
~srts liat tho agreo4 toots, cho ttecoos gpoctflbetlone ond tho gtan4ordo
to ie wei acN ptavldo ~ list of tlw eertlflcotlow vhlch vill is gosorste4. g.

Contracts

tureheae

~reduction

Noir
Ing1 neo ring
gotvlcoe

Tile section
os Charta 4,

Igs ef sea puap
~edlflcatleno to oclotlng doolya, sll NydtwlleSeel~, lsclllarlee, Qwllty iooutasco ocN Laboratory.
Tosdetl~adoring gupport, Ceatreet gervlcee, Costract Ceatteload Ceaaloeloalag of ALta.

t of ~t La tlalohed as4 goa ~torlals~s4 gatv laos,

f c ataI daooably aai feet of coaploto neu salts~ ~f~ ta oad ~Ly of gpateo scN a fbthlohgorvloee,

~sting@ eotlaetlsg eai tosiorlng fer tho supply of~ oad to~lob eer leos ~ fer tlw ere,tL~ erunite et alto lf tegultag INNer torse ef th~ ~ tsopocwlbLLLtlae af Cho petaoaaoL ~Lag

Ths Qwllty ties lo uaog to incorporate cho tegulrad avesta lsto tho shop
central docwosta.

Qwllty Plass asd trine tarte gpeclflcatloso, ~thor vlth the orlglnaL
notarial orderlsg ond aesufsctutlsg Isfotaotlca are sll Included La the
~oto cn flic w4 available te genres eel@ Service erganlootlcno and thw
erlglssl togulteamta ate Incorporated La Spores scN Service uoth vlwte
spptcpt Is Ce e

~ocawo of Cho varied Lstorpretatl~ ~cwterei on4 to pecalt
~bbrevlotlcna ta be usage ~ Ooctlcw ea deflaltles of tetao Lo Included ln
the Qa Nanusl ~

~NaNOL ~g
gael section of Clw Nenuol has ICo owl tevlelon nuaber oni Cho

abele La conttaLLed ao es Loow iy Cle Toil~ of Contests pago

Oletrlbutccn Ccnttelle4 nuabsted COPlee Of tie Nsnual are IeeWd te SOletrliutlon List and tecplpt recorded os a Olstrlbut los loge Changeilstrlbutlone are occoapesloi iy a rwlooi opprovei Table of Contents.
Uncontrolled Nenuol ~ aay be Loouod to erganloatleao euCvlCh WL Such
Nonwlo sro suitably asrhog ocN sta aoC updated.

Wvlw The Newel la auh~t to porleilo revise iy tlw Qwllty Assurance
Nonage r.

O~OI ISlfI

Yelr tuepe I.laltoi ls organlsed La OIvlolcuw ccwcerned vlthc-

'748

T~ ~ ' n» a a <n, 1)» ~ ~~ » ~ »»„~~ Cwtcaor'e gpeclflcatles lo studied to traduce s Tendernc ud ng ea Lnepectlca Schedule, aa4 ta allocate ~

Ol »COI»» M e»» 5g Qs»»g gag[»» ig~giin"I ofO~1420lteiy le) th ~lty4 ~e~~ocertols Chat tho +~r' rsgulroaosta (accept ical~) ore odeguotely
~o lhawgor to

~poclfled ond can io aet acN lb) tlo Chief gnglseer Technical OIvlalea Co~noure Ooolgl goeulleaonts ore clearly 4fIsed scN c% io seto Oasatisfactory cooplotlcw of tho tevleu, tlo ~tract vill ie ocoepteg. terOro4e 3 4 4 ILclta.the Contract gaglaeer settles mt tho ravlw.
TICHIIC 1 (w

i»~ it CIA DMlewr 1 ~ »»»calca
ae porto teaultlag special*sttostloa iy vlttw efstress. safety, or otlwr crltlcsl fosters.

2 Slits Cho Contract~ ~ ~ ~ that tries torte gpeclflcatl~

yatoa 4 set ~LyLnltlotlon of ~ aeu product gongs

oo acct of tlw notarial should ie ~ repeatPrise Porto gpoclflcstlons sre UCILIoed or aedlflod toetc resents. Tl» nuabor of Ltoae to be covered ls strictly LLaltod la

Prise parte Spoclflcatlono ore uooi iy Qwllty assurance to detotalso ~~~ nw or revised procedure lo resulted.

gales 4 Nstbetlag Nsthotlng, eppllcatlose onglneerlng, eetlaetlng sn4
tosdorlago
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Design outP«t Is doeunontod sn4 oeytossod la tarw of roqulronontac

ealculatlono and onolyooo sn4 voriflcatics ls yorfotaod by qwllflo4
potscnnoI other Own those vho yorfccvwd ttw deal~ activity ls tiw first
llwtoaco.

o~i, ~we an racaurisg aL il~ - curial, awslceo ewl

tolorwcoo - Wt c«ciy those relevant accoytod ston4arda for IOE, WLdins,

host Trootlng ond Qwllty Oosttel oyorotloas «hlch aro ~ etandar4 ~Inlaw
Cor WL roqulroaosta.

~roeoos Iflc tlcns as4 Standards vhlch aro eyoclsl to Cwtosor
Soquiroasnta are not LI~ Isd Oa Dra«ISSS Wt ere 14oatlflod On tIW Frlao

torte syoclclcstlens os4 ey gw Qwlity pleas SIN by Laottuctloa'.La Forte

List Lsfocmtiw Nwsto.

Nwro clwngoe aro sado, ~ Dre«lsg ALteration Nota togothoc «1th ~

print ac tlw revised drs«LSS I~ east te ptcNuc'ties ssgisoorlng to SLLou

thea to chosgo tlwlr pcecose water sa4 arrangs changes to yettotse ond

digs ldwFO effoctodo

ere tlw drwlsg chango la cwsldoroi by Doelya to roqulre to bo

loyloaentod la soao or all of current asaufocture, the Dra«lng Office
lsew ~ Parts blat laon~t Shoot for each of the sfCocto4 Job ltose ss

~s Instruction to prodwtlos Ssglsoorlng te retrieve OIN ciwsgo tho

necessary olwy docwoststios OIN to Futshoslsg lf ~ purchase Otior
Aaea~t Le ~Lrodi

~l ~ additional obey prints sto required during pt04Qctlea 4uo for
~sssplo, to lose or dosage, tiw reqwst for ~ roplacsnont can oaly
W fulflllo4by the latest lsow. Dte«lsg changes sffoctlag
Interchangeability ~Lee ~ graving awher change ss ils'tlsc't ftca

Isow scarer chaageo

As guilt Sbetehos «hots required by tiw Cvetcaor Spocifiesticw oro provldod

by ttw Dro«lng Office IWwgar for caspllstlos by QC Welding, Inspection or
Frodwticn. Ttw Parte Mst 14ostLf lee "ss Wilt obotchoo".

usoi to Identify ~ parti

Oonoral Ttw Syoroa Dopartasat and Sorvlco Centres have fulL accoss to tbo

Lnfotastics relating to tho opoclflcotloss. dtwisgs etc. of tl» original
supply end uao this ylw asy Cwthor lssttuctloas to procure, ssnufscturo

~sd supply oyarw osd refurbish sot«icos.

tree I I st Qwllty Assur~a le roeyoaolblo Col
~oolgnlng Qw yroyarat lan of certain ytocodutoe asi oyoel Cicat loss

foc'oapllonee«1th apoeLOL ewtaaor roqulrosonla such ao WLdlngc lOCc ihot
Treating, llydroototie Tost ~ CLowisgc Nosdllag ond Facbaging.

For ~ Ll csllto «Ith Qwllty plass tho Owllty snglaoor yroyoroo ond rotalas
~ list of ycwochcros «Ith their ~lots Ieow osdjor re«Isles a«aber
that oro pood os ttw Prise Porta fsr the owtrsst.

LDo

Quality Aoewwce goqulreaoate eai Lgit tlIS~~~LLsiby tWL of th COLL~4 tsl

Cwtwo P h Order gyseLCLOSSLow, m et,.
- leewi by the Chief Saglaeore. includes

Drovi~c priss parte Syeelfioatleael perte ustl Futehsee ayllsltI~
leewi by the Quality dssur~ gsaagsri Laeludea

Lnoyootloa Sdw44O aad Qwllty plw.

~pyro«ed by
I. ccafora to the requltoaw
c

II PEPSI
purei»ae S lsltlens Cor Satori ~ Tlw Senior Dreughtssaa oa ~ Coatract
ls responsible for tho proporsticm of purclwso Soqulsitleso for all
aatorlal ~ foc tho Contract oaeopt for yrlse aovots osd cosylete
~ncILLISI'loo cdlich aro proporod by tiw Contract Snginoor castings «hIch'
ro eesyLLod by Purchaaisg Dlvlsloa SIN for stock astsrlals er wldlag

astorisls «hlch.srs procured «ader separate srrwgoaeato.

Purchaoo S Lslticna f Sar«leos snd Fabrieatl purchase Soquleltlone
for any outside Qwllty Sar«icos «hlch tho Owllty Asa«FWCO goyartaeat
~ay roqulro, sto proyatod by tho Qwllty Ceatrel Nseg» ~

hcrcheoo Ordote.
I

I~ I I ohleh ewtela ~ ytsceiuree sad Syeelflcatleae.

Dlate'Ibut lan snd Sech yereoa rooycvwlbL~ Cac the ~ IetrIWtlea of
~oewonto ss defined la tho above eeMooticas ls responsible Car tiw
Ioow of osy ciwagse eai fer tiw ewtteL oad oaf~lag OC OFISIaale.

tach Dopsrtaost Nanogor haa «rlttoa SIN asistaisod ptoceduroe «hlch
4ooeFlbo tho odalniotratlvo «otic «lthln tlw't gsysrtasst asd those sre
rovio«od asd tho Qwllty isaclrwcw Waagor to assure that they

te of tiw Naawl ~

Sot«leos ls responsible for oroctlce ef units at ~ lto LC this lo roquirod
wder tho torso of the coatrack.

I. TY KNCIIKSSI

Lit piano for Grade I a 2 Units I SIN erode 3 Units «bon I'squired by

the Contract sro proparo4 hy ttw Qwllty Snginoor on roquoat froa Contracts

~n4 14ontlfy all tho toot, lsoyoctlca, hol4 and «ltnoss points roqulrod
during proc«resent, aonufsctuto, ssoasbly, yorfocaanco tost, cloaslsg on4

~oopotch ef cesyososto ea4 thw tho records «hich «ill bo hol ~ . ~sgo 7 oC 32 issue g
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purchase Seoul ~ Ltloca for eub-contracted aechlalaS product tea cperstloao
~re prepare 4 by tho tro4uctlon Rnilneorlni «easier- Seoul ~ Lttono for
Hest Treotaent operations on trine torte shell bo approved y Qw yb Llt
Aeeureree before release. twchoee Nequtstt tono for tho tobrleotlon of
trine torte ewh so troowro Vessels end streeee4 Ltoao sro lesw4 by tho
santor Droushtensn ln cati)wctton vlth cho votdtns shop |ahon ~ aero or
~uy 4eci ~ lon ls Involved. tweheoe Soautsttlens for tobrlcstlono foi
Orede I ~ 2 A 5 ltntto lnClu4e ACCOOS eni Inoteettea ead ere reVLeued by the
Contract Knilnoor end by Qwllty Aoeuroacea

~recta or ara a«rarer oe «a ahr«rara aaag ao «aero««aa««e
Inferwttea sn the purchase SCSutstttea.

~4 V Lt~ The hsrchoetnS Nonsiora ensure that'sll buyers hove
~ecooo te tho curreat Approved Vendors l.lst. h lao torte Or4ors sro only
placed on euppt tore oppoortng ea tho llsC er ~ vslver cbcstned free Qwllty
Assumes terattttnS Che we of ~ aw )Lated euppltero

geteoee e hare tweheee Orders for tries tarte for Oredo I i 2
~n4 for selected Orsie S Itotts are chocbed by the Quet tty Rnitnoer to
assure that they are la scccrdence vlth tho hseheee Noeutotttons, vhtch
ere forverded aleni ulth the heeheoo Orders to Cho Qwllty Rnitaoera en4
vlth the trtae tarte Spectftcettwa vhtch era la hla peeeeoetw.

Noterl ~ I Cert I tc Cion fbe turchsolns Nenssera.aro responsible for
~nowlni thoL all Notarial Certlflcstloa eni tracedures 4etslloi oa the
~wchsso Order Ore recetvod eni ~trsLLode

The turchsetaS Depertaoat le laforaei of the delivery of aaterlsl by tho
Ooods Invord Doportaent ChrouSh s coaputerloe4 recor4s systoa end ls
responsible for enewlnS Chat all certlftcattm lo available eo that
tries tart Notarial cea be cloarei.

Certlflcetloa ls sent to the laepectlca Secor4o Depertaont to bo checbed
for ccspl lance. The laopoctlca Depsrtseat refers all certlflcstlon vlth
Ve)uee eutulCh epectftcatten CS Che Laboratory fer C~to
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Surve revet Ths Qwllty Ass~a Nose«ac I~ reepcnatblo for
~urveytnS oad epprovtng Vendors sai SubaCcatractoree

Surveys of Cho Notlcasl physical Laboratories on4 those Leborstortes under
thetr control vhlch ore ewveyod by tlaoa at tapster Intervals are not
reeutreda Tbe QuellCy AeeurenCe «easier aeyo ~ 'C hie 4lecretleno eCCep't
evtdonco of euppttor ecceptoblllty Iouch eo IEÃtl«) Soiletrstlon) eni
~Ptrovo Chio oddttlsa Ce tht Ntreved Veadore I let vttheut swvey by VtLa

~d Vendors ttet An Approved Vendors blot Le ccapllei end aalatslned
by the QWllty AOOWWCO NenaSere
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TELIESI
APPLl CIT ION

ECILICEN

ldvnttfLcettcn Delivered Pries Porta ynrgtngs ~ $ te
tdenttfle4 by Heat Hueber Stocb bsr notarial need for Pries Porte lo
LdvntlfLed by colour co4e end Stocb Order Nueber entry on the ecceopenylng
pouts Cord lnsterlol Certtftceteo ero held against Stecb Order Nuffberl en4
by norhlng on tho bor fer aeterlol epoetotly bought ln for ~ contract

ittocstod "ln Housofs Tost gsr gushers ore added to bor or forglnge vhoa
L~ese Neat Treetaeata ~re aschsntcal teattsg.

sark I'M l l wlsrlsl saa fra air sass llslsss slsa fsr
~enufectwo of prise porto ls oaly used lf tho Quottty assurance Nonsger
~ppreveo Lts uso vhon Notarial Certlflcatos sre ovslloblo or Netr Puegs
I.lalte4 hove code an analysts to verify chastest cospoot t ton of sech
Ldontlflo4 lot of stock notarial ~ Ttw Order l40or of Stash Nstertst used
ls asrbod oa Oo gouto Cord.

svloeee of Neterlsl end ports la strolled by ttw 0004e gocetvod Note
oysten en4 for pries porto, the yeLLw LLuarsatlas Label hoe tlw uorV
"Quarenttness aaoLLed off bofors release.

~NOTED

DES LON

ltoeo to bo nenufoctured free Castings, forglngs end JoI ordered ber are
roleeeod by the Stores Nsneger vhea ~ Nouto Cord Pocobgs lo tendered st
tho Stores ulth ~ ~ Lgnod off OSI ettadwd.

Electrode ond Wld Heterlole SLL ustdtag eloctredeo sro Ldonttfted sag
held ln the veldlng notarial stores Ldoattfted by tho Order Nuaber

NLT TO
TEleENI
LPPLLCATLON
SILL&EN

TEINEN
ENOLINES
PEEP OP
TELOS S

REQUE5T TO
Ql FOI
LNSPECT ION

SCHEDULE

LNSPECT LON

SClCOULE

yell

"yor Ueo" Slectrodee are iwl4 la tlw regulred heated aves ceadlttcws

Ster ~ ond 5hl ln The shelf Life of eatertaL such ea tnsulstlon le
recorded on4 aelntelned. ALL other eatertetss ospectatty ftnlshed partes
~re ~ tered ln accordance vlth tho Ltoa ~Lreaente ta protect lt agetaot
dosage eni 4etortorattcns

Cceptetod units end sparse sre protected fer ehlpplng la accordance «lth
~ny epectst contract rof«trenonta. Shout1 tlw ceatrect have ao ouch
requtrenente, tlW atnleSW "Trode PaCbss sill be applle4.

Cwtoeer Lied Ltene The Contract Eaglnoer euppltoo tlw Cuetoeer ulth
contract Ldenttftcotton te bo attached ta the Ltose to be ouppt ted; Laforas
the appropriate Stores Oepertaont of tlw aupPLyl reftuoota ~ goods Laspoetlon
Seport through the Quott ty Englaser Coatrscto ong reports ony Lose or
denege prenptly te the Cueteeers The starlet le Stored Ond handled ae
for geode rocelve4 ond lncorporato4 la tlw wtt. Lf tlw ltoos ore
~upplled for teec purposes only the Coatrect Englaeer le roepoaslbl ~ fer
tho return of the stew after uso oai ttw arranging et eny refurbtehaoat
or rePLacoaent ref«trois

Page Lk of 22 Leew 6
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gott tg C~g Saute COF4e ocatrel asaufscture and

I~ ) I tat ttw regulred sequence of Indlvldwl oyerstlsne.

1 ~ ) Oeserlbe the oyerstlono snd, » epyllcable, Indicate ttw procedures.
Laehnisve sheets end sny other Inotructl»s resutred fol ssnufoeture,
~osaobly, L»t ond Cebrtcotl»i

gs otwratiens ere coayleted on Prl» hrt Saute Cards ttwso sre ' Ignad
oF( by the OeysriasnL Fores» er Inspector. Inspection snd t»t Operations
~re ' Isned off'y the Ineyocter vha ensures tlat eny 'Hold'r

'VItno»'egulr»»talisted are agwrog ta.

~l Preeeduree er yratee» Syeclficotlons ars Instructions for carrying
~uL yreceeeoo, eaaalaetleae end testa ouch ea wtdtng, twat tneting,
Corning end ME.

1ho noei for ~ neu sr revised procedure sndier its»ooclate4 technique
I~ IdontICIH before er during CIsol re Iou or Lho Prl» Port

Syeelflcstlon oni ls requested by the Quality g»ur»ee Deyortaont free
ttw neayslood specialist vho ly HelM af ths oyyllceble stan4srdo eni
~yoelfIcatlon FOEuireaMLO.

Vtwn Lho ™Eche» I~ spyl lcsbl ~ ttw PerfoFaenee Eeet Eagtneel Ill ~ IgnLtw T»t Certificate Qwllty Control proper» Lhe Lloyd ~ Sasl I
COFLAcete for Puupa (Quality Assurance) ssd oubaILO lt to Lho lloyd'
Surveyor ror ~ Ignaturo before seeding lt ta CMtrsot Ser Icos.

17'~AL

All gauges~ Inetrwonts Md ether eawlaation, »souring snd L»LL~
~atutpo»L snd devtc» used C« final and I~o» Lasyecti». ~I
OF eaeatnstisn sre cslibretH ta ~ Calibration Policy Inetructloa ani
Cali Fstlen Instrue\IM against certlfled ae»ur»ML
have ~ bnoast Felstlsnehty te HOLI»el Standards vhere such a~de sstat
S ~ s~~+ aay be wel fer ywLHI~ ohscbiagverlflog M ~ regular basis against sertIAH aee«sweat standards,
INFO Hstlonel Standards ie gyp ygL t
developed by ~ shall be ueag,

Full rsoerds are aolateiaH.

only cosyMy~ ilaene losel Iaotruaeatg agg yrgsatee gougaa are ttaegfor final acceptance Iasyostim ead teat
1

I
Pressure gauges oni pressure recorders, shore wei for Hydrastdtle fertawsatio) t»ting. ~t ieee eall ~ ealL rotNa god gtesye.

Wlilng Procedure Syeclflcatlone sre generally ln
~ccordaneo stth i'E but sra produced to Cueto»r rectutreaents,
Cuetoaer approval lo ebtelaH lf regslred by tho Coatrset.

Wider ond WI~ I rotor IIC e tlone Ttw Wldtng Engineer le
responslbt ~ for arranging tho chwliclcstiea of wlitng procedure
Syeeiftrat innn, WIdora an4 Wlilng Operators snd for yreyering ond
~alstslnlng Liw tata)LC LH wtdora Ilats

IEtg Proeedu~ 111 yroeedur» are doveloyH end ltusllfted by ~ cytsllfled
%4 Eaealnor. On4 eyyrcwei by Ne Qwllty Assurance ttsnsger.

NE yro nl sn4 Cer flestlon 4 guatifled IEtg Supervisor ls resyonsibls
Cor Lhe 'training and SFHIng sf all Ng yeraoluwi ~

Oatwroi Froa reeetpt of asterlsle, castings or vendol Its», 1nopoctlon
hove control over Ltwtr ysooage bets»n goods lnl Ssnufoetureg ~ LOFea
~seemly, test, final inspection and despatch.

I Lion ~ Ourt Hanufoeture Hsnufoeturing IaetruCLlone ors Ieeuad
on pouts cords for sll prise ports vhlch 14entlfy the 'Hold'

'vicnaae'nd

«Iy pol'I teutor Inoyoetton yetntao Henufscturlng ace Instructed not to
~oso sny operation calling Cor inspection vlthout Ltw Quality control
tbuwdvr's approval or yeso 'Vltlwos'r 'Hol~ 'otnte vlchout approval by
Ltw Ci»towr' Inepecttan Authority. Ttw Inspector ~ Igno off Cor
ctasrsnce of Ltwee yotnts on ttw Houte Cer4 snd Lhl~ Ie the authority to
~ove La Lhe neat opvretton. Any F»ulting certification le signed by
thF cuatawr' ttuipaet inn Authority If atttwssvd snd pseead Lo Inspection
Itncwentatt» Lo tw flledi

lg,

A non-conCorsanee la ~ ieAcl«wy la ~ characteristic ol ~ 4evletIM CFM
~n OEFOS4 royalrweat &Lcdt rangers m Ltoa ar actlvlttt uaascsytab)o.

lf the non-conforaence le re)stag ta ~ yplay parti it oh411 10 thy gug4eotof ~ Hen-Conf oraenco Soyort.

If the non-conforasnee la related to «t iten «'ort atlwr than ~ prise
Part snd I~ considered by ttw Qwllty Central Hsnsger ta be ~ Igni Cia»t.
ho actions on inspector er cg oyerator ta False 4 ga)vags gyyraval Fera.

HonWonforsonee E t tho QC Hsnegor> lnayoctora, Qwllty Engineers or
the tgtg Suyervisor sro reaps»Ibis fer Initiating ~»foraance geyorta
~nd Hol4 labels for sll types OC a~foresees ietactei durlag

1 ~ ) Secelvlng Inspectlcn, Storage ar Haai)lagi

l~ ) CertlAcatlon Seviw Cor ON' .

Ic) Na&hstruettve Eaeaiaatl»i

I4) Inspection during asnufoeture.

Salva ~ Fovet Fora An Inspector oc'EtE Operator ashes out ~ Salvage
Approval Fora en4 Holi labels on Inatruetloao froa ttw Quality Control
Hansgar.
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Audits sre conducted to assure cooplleace vlth tho Nonwl. Tho Owllty
Assur»oo Nonooor ilrocca en4 srrsnsee ~ ayetoa oC porlodlc Audits by

ja) AOOLSnjnd Ouellfloi tudjtors vho de aet hove direct rooponsjbjllty
III Cho arses they sre oudjtjnde

lb) yrevjdlnS o Qech Ljet aai laetructjcno Ce tho tudjtore.

Corti Phase of tho N»wj ls tudjted at least sacs every 12 aonths.

Nonodors rovjev thojr Dopertaontol procoduroa to ensure tt»ll conttnuod
~ Cfoctjveno» es port of Chojr Ianwj leploaeatstlon ond Syotoeo Audjt of
their Sopor taonts1 Operations.

~te SOVOrsj perlo41C Ousjjty reports are reVjevvd by the OI Nensder
Cor adverse treads»4 are preoeate4 te the Soori of Directors.

lal OA Nenodvr's ~L report et cho ad«tuocy of the appropriate ouojjty
proir~.

e

I
Tho.Ouoj jty Contre) Noneior asy coll oa any of Cho cospony

~pvctstl ~ Lo Cer advise ea cho tochnjcej oopoct of o proposed rooojuLJona
Nero ~ ss)or repair le c»toeptotod, the Oust jty Control ttonodvr reloos
~ Concoosjon Ippl leo'Cion for Custcaor opprovoj of Lho rooojutj» Lh~
Lho D»tract Enijnoet lf this lo reoujrod by cho Contract.

Nsrront clolno ond Custosor lol ore precessed by tho Norrenty
Doportsont of Ccetrocts Dlvj~ lon»4 ~ copy oC Cho final action report lo
sent 1 ~ Lhe Owlity Assurance Nsasocr fer eases»ont.

(4) Vortflcetjoa Chat corrective octlun procedure ~ sro ef foe Live.

lO. T~llI rl

~c ~ Nsnodooollt »4 Supervjsory personnel hovtng reoponsjbjjjtjoe 4OCjnodln tate Nonuoj oro rooponojbjo cor onourjns chat personnel under tt»lrcontrol are troll»4 Co conduct Cho dut joe reoutrod by Lnoa by Chto +gygj

staff
Tt»y are ~ loo vooponejbj ~ for Che rovjov sf ths Jch Sj»cj 1

to doLorslno cortlclcecl»»4 trolnlni rosujresonte'o t
f coclons of Choir

~ last the rds ocorde of Chojr oajetjaS staff »4 to errands fulflllsont oC
any cortlflcotlon ol trslnlas found necessary. Thjs ectlvlty 1 ~ Cevasjjyrecorded ond ls ropostod»»y chonioo sf Joh Spoclflcotloa er

Cralalai.
~jojttoa or tr»oror of staff er aanasr af vorhjas roouj 1 fbrchor

mrs»o vhjch shell jncjudo o~ covorjns tho rosujroa»caof Ch«Nonuoj. oppjjcobjo Doportaoataj precodllres ond st»dsrds and o
Senora j jatroduct jon Co Lho Qua jjty Isouranoo

~"jas roopoasjbj)jty la tho Owllty loalr»ee pragr

copjee of cospletod Itt»4»co sooertjs are s»$ ce.chd O4 tjcaaoor aai g
Nanodor OC tho Trajajng Dopertaeat,

l~ ) lndopond»C revlev of the appropriate Owllty Proirosae by Nyt
~wjjrtod w'itters.

(c) Defect susssry soport prepared free the Novorh Deport vhlch ls ueod
to report Suppllel'orforo»ce ead ~ Doportaontel proClcloncy.

ld) ttonngrrs Annus) topjowntstjoa oad Syeteao Audjt Soporto on their
Drpor Lavntnt oporet joao.

L Novtev

Tt» OusjlLy Aeouronce prodro»o lo rovjovvd ot least every 12 nontho by
tt» Nnnsdtnd Director snd other concerned Directors to ensure LLO
cont Inured offvctjvenese ps4 adequacy ond, ee s ~ lnjsus, sddrooe the
foll ovlnSI

l~ ) I rovjw of the Owllty Assurance Nenwl Co conCjrn cont jnued
cnnfnraonce vlth 085T5D port 1 ~

lbl conclrnsl jun that Lho ststesonc of policy on4 Authorjty 1 ~ valid
~nd rosutroe no chenie.

lc) Ttlo Idtnjjctcetlon of ony condlclono odvtroo to Qusjjty In 'jho
Ounjjty Asoursnre Prodr~ Lncludlni Lhoeo ldontlfted os ~ result
nf audits.
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Foreword'by the Secretary of State

QfscernfDg cQQomers have always looked Sx
Seen pkee but fncreasfqpy now ft fs the quality
o! the pnxhct or service that has meet InHuence
on their dec}sion to buy.

buffa to compete ea'ectfvely in
y's makers, «er at home or abroad,

snust get fts polity right. This fs «hy as part of
DTl's Enterprise hftfstfve «e fnclude a yce.
kashnal consultancy scheme designed to help
@ms establish and maintain effective quality
manaaemento

1ut many customers, ne«
demand more~ they de an alurance of that
quality-an assurance based on the supplier's
quality management system.

Here Irftsfn has shaw the «ay. Brit «e dre«
up a standard. %5150, against «hfch to ~
a quality system. This standard formed the basis
for, and fs now identical to, the fnternatfonal
standard ISO 9000 ro«adopted in Europe as
EN29000,

As hrther evidence of Srftafn's commitment to
quality, the Department of Trade and fndustry
provides funds to assist certfBcatfon bodies to
set up and operate nevr schemes for assessing,
suppliers'uality systems. These asseements~ cover suppliers of a «fde ange of goods
and services m the Rtgfster shia,
To ccenplete the aysNtan «e let up the Natfona1
hccredftatfon Council &n Certflcatfon iodfes to
which such bodies can app}y Nor accredftation,
Only aber the Counctl's rigorous scrutiny of
the applicant's i54tependence, competence and
fntegrfty, is a secommendatfon put &rear'o
me Rr the accreditation of a certiB-

u a a ysrt&dar of acthity.
turally, kelter gives penfnence to cer-

tfBcstfons by I ch bodies.

~ «hen it comes to thfs keister. «e have
been Iookng at the question

improved quality. Not ocdy have m snade ft
caster to tee, «e also fntend to ensure that ft
fs agalarg ~ted.

? hope that fn fts ne« form the PTJ Qh Register
«fll be of even greater value to suppliers and
buyers alike. For the *mand for yralfty, and
an assurance of it, «fH continue to increase.
especially &th the 4advent of the sfnsle
european market and the opportunities
ft fs creating kr those w meet. and demon-
Itrate that they consistently meet, today's qual-
my requfrements.

Ndehs NJdfcP
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ICOSI Quality Assunance,

In NLditioa to beiag the QnfQd Rngdc¹n gationaI
Standards Iody. ISI has ol1erstsd pcoduct cetS-
cation schemes for over OI years idea!Sod by the
¹rs5hxnrn fdternart loco, A acre recent develop-
ment in Nt ssrvtceL but edQ ooe that has opericed
for over 10 years, is the Legistratke Scheme hr
company capability aaearnent againc the require-

Thc CettScaUon and Legistra5on systems operated
by L% QA an as foSovra

, I. Rternark Product CertIScstion
S. Safety Mark Product Certifkaticn
$. ~ Lcghrtration offirms of Assessed CapabGIty
4, System &r the Assessment and Legistrstion of
CaH Louring Apparatus Ralntainers (CLAM)

AH the abovt schemes afe based on asaesgnents
aga! nst hS $ 7$0tEN2gONlSO9001

$ . System for the Legistration of Stockists of
Assessed Capability-cceertng the distribution of
quality assured materiel from Nf7$ 0 or oqatialent
asgard and registered sources.

ISI Product CczttBcstfou Scherzos

Although any manufacturer can claim compliance
Kth a British Standard, only rnanuhcturers licensed
by LSl may feature the Qrerasrk or Safety Mark oa
their products. 'rhe appearance of these marks on a
product Pg to} )¹ovides customers ~th an inde.
pendent aaurance that the product cceqdfes &th
the Stand+if and that tt has bees produced under a
4uaiity system complying vrith ISV$0,

Aa caenthl ~cerement h that the manufacturers
docun1ented quarry system prescribes hoss be
ensures that prnduc5on compbes ¹rith the product
standard Aas~ors select samples of the far
independent testing. lSI hSy supports 'ssetk of
$IAMAS in laboratory gegistration and, vrben
Nr u~ MAMASrecognised laboratoda
4ltion 540lUcs etChta ga Product certlScLUon
systems.
Wben all the above ~ujrsrnents have bssnmet, the

anufscturer is lkcaeed to Seance the aypopriate~tifi~~~mhi q~a t~a~~ number and any other inhnnetioa relevant
to the standard.~ osricl the issue ofa licence, RQ surveil.~~~ to the heyday to eire the ngaufsc-+~ contin~ to Clad +ah SS$ 7$O. Dada'hese

vtsttL the asseaor elects at tsn-
dcan &can a sample
of the uct for independent
cease to the appropriate ~
aandard to ensure that it con-
thmes to comply.~ sppsstrance of the Rternark 1

on a product indicates that ISI has
tndepsrxkntly tested samples of
the product aiainst the
ste%hhh Standed and
that it ha b compM enh I
every respect.

The Safety Mark appears cm a
number of products which con II
form to &tish Standards syeclh-
caHy concerned with salty or to
the Nfsty ~uirernents of stan.
dsrds which cover other product
characteristics as eelL A

SSI Syateru for the NReghtrtlon ef Firms of
Assessed Capably
Tht oblactive of the System is to
provide. by means of merchant
and sub~uenr SrrveIHancei an
independent amrance ofa Bnn's capability of aork-
hg to speclBcation. 'tax.'ecScatico may be a
naeeal or international Standard. the customer's
apecScation or the Rrrn's os speciScation.

for hdtvtdual Hnn L . the scope of the
aeaarnent is by thethe>declared e

afproductsorssrvtces Iachmemneatis y
planned to Acetate the evahauoe of the quaRty
system as related to speclc tschrehgkL In afdtdon.
hr hdustry Sector Schernea tn con[unction arith
%$$7$L a QuaJJty Assoarnent Schedule is prepared.
le5ntnginpridse terms tbe scopeandspecialnquirs-
ueats abdal to a specific gmap of ytoductL pro-
ceaes cx servicea Quality Aaeansent Schedules are
deveiopsd by ISI in cooperaIdor1 huh the pa~r
Sshmry arxt ts cor1sultation &th purchasing and
odated interests.

~stra5Ãl enact the firm to use the ISI leg}s-
tered hrrn on letter headings. in advertiae-
meas and other prrrrnotionsl $eq1oses, other
tban product marILlng.

SLY ~./Pl/ /g, P g~v. / ~. g P g cr g xv
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The RQ Pasal Cornpder VaMacfon gorvfce has been
~stablfshed hr Ibc years and more than sfxty corn-

ptfets have been valfdated. tascsl fs one of the more
vsfdely nsad computer languages and caecal coepflers
ae used on all types and sfses of computel.

taeca1 compflers ~ translate user pro-
Nams hto code} are vaMated agafnsr
15682 'IpedSretfon for computer language

thecal'fafng

the pascal Valfdatfon tufte ~. The tVS
ceeNsts of yN teat prolrams On eersfon $ .$} ~hfch

a searchfng ecarnfnatfon ofa cotnpfles's con.
to standard. The N5 also check» the error-

handUng clafms made by the comyfler Qayhtnentor
«nd many aspects ef hapkrnentatfon 4c8aed
behavior.

The pvS «aa ~ developed by the ca sa~
thysfcal Laborat and the Qalversfty of Talnanfa
and 0 sew ed weckvvfde by IQ and fts
aientL Valfdatfon consfats of fndependent itness
testfng of cornpfler perforrrmce uafng the PVS. The
W evaluator then prepares a full ob/et(Ye test
tetert and a Certfhcate fs ~ed fndfcatfng the degse

conformance achfeved.

tasca1 cornpfler valfdstfoa certfBcates are recognfsed
throughout the mN. as the lnternatfonsI standard
kr Pasal {fS071$ fs a dfrect reterence to SSbl92.
chas Ifcensed a fn trance,%est Germany.
QSh. Japan. italy and Chfna to operate the valfdatfoo

fn thetr country-these Ifcences guarantee
recognftfon ofvalfdstfce certScates.

ct Iahaaadon
tafls of companfes'elfsrratfces {or d~fs.
tfons} Ne updated on a tnontMy basfs fn the M
Ifatfon M Nees ahfch fs dfstrfbuted to all

a~bf g memb r of asf. Th detafl of ~
pand's scope of regfstratfon are published anne.
fn ke RH tuyers Oufde vrhfch fs vrfdely drc.

to members of the fnstftute of
olether &th ma)or purchaserL specSers. Cen

Local Oeernrnent.

Negtatratho of CaQ Reu5ng hppaatus
Ltahtahwre
The system has been fnttoduced fn seagonse to
~ufremenfs for the lfberalfsatfon of the mafnteni
R5x ofcall rotrtfog apparatus and the further ~ufre.
snent that anna undertakfng mafntenance ~ the
eoee dehned fn the Ieneral technfcaI reilufretnentsM the pity Asseament Schedule assocfated~ the scheme shall be xeefstered as bmoc of
baaed c«pabflfty by asf,

Nuhsequent approval aekr Iectfon 26 of the Tele-
cNuruunfcatfons Act h 4aIso agufred bdcne a
snafntafner mafntsfn apparatus ccinected to
a publfc telephone netvrark vshen the
snafntafner fs not also the operator of the yublfc
Iiftched telephone netecrik concerre8.

kegfstered rnsfntsfners are reqafred to have a docu-
aented quality system ehfch complfes vvfth the $51

Iystemhz the Legfstratfon ofCaikoutfng Apparatus
Qahtafners

Regfstratfoa entftles the mafntafner to use the ISI
Iegfstered yfrm symbol on letter headfngL fn aber-
tfsernents and for procnotfonal ycaposes other than
product marling,
The mafntafner fs recorruueniM to make applfcatfoa
to OFT@. at the same tfrne as hfs applfatfon to I'l
as OyTEL mqufre to look fnto matters ncc covered
by the Lflkegfstratfon.

Cental,t

hll enydrfes relstfng to product certSatfon. ~
aentand tfoasysternsoperatedbyNt
be tie
Insfnesi OeveIopsuent %St Qaalfty
PO Box 57$ , Qflton teyneL MK14 6I,L
Tel peag ma@
Teles $2TQ2 IIfHKQA0
tax gNS) 220671

~g p) yyy

ReghtraSoa ef I'tockhks of Jescsscd
C pabrQty
The SSf Legfstersd Stockfst Nystem provfdes pur-
clkaaa vrfth a Ifst ofstacks ~ caL «hen tequ De
~sted, provfde a servfce of supplyfng materfal «hfch tra
has been manuf'secured by a qualfty assured source, pub
that k a tnanufsctufer %ho has a ipQlftymanagement
«ysrem fn acccelance etth IN51$0, Itochaa regfs corn
tered to tet 2 of the Iystern are able to supply ally
itualfty ~red tuaterhl ehfch is Iot or batch tra- lated
ceable and covered by the manufacturer's certScate t
of con&amity eheeas scodQsts to tat 2 «nd
can supply ~ awned ehfch fs not lot
or batch traceibIL stocldas are aqufred
co have a paddy system whfch com-
ylfes ~ the Ifff Legfstratfce af Iaddets of
hassled Capibflfty System LepfrementL
Aseeeaient coveN a eocldst'a doannented pro-
cehues and thefr practfcaI applfcatfon. Shee zegfs.
tratfon ls Nanted, a CertHfcate of Regtstratfce fs
issued to mhfch fs attached an h~eadfa statfng the
~cope of tegfstsatfon

Legfstratfon entftlas the stockade to ~ the&fRegfs.
tered Stockst gymboi on letter headfngs, tn adver
thanents and ke promotfall purposes other than
poduct c52klQg.
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17045 Xuclid kv'enue

Cleveland, Oh'o 44112-1431

Telephone (216) 481-3500

i.r9+gg
1.9~tion 6an Francisco

p:cw: n B ~ Politi Lccadon:

Copies to: Mr, Ed Connell, Mr,,iurt He onsta11 Nr. ama

Date: 12/3/90

Vumt:cr of

pageos

me3udim this:
0

Re JvtoFaxbo:
216-481-8386

C NZRATOR FOR DZABLO CANYOÃ
G08260274 OUR S1128

P ~ G ~ &K~ POS Xs 1539 AS-9

Re our telcon of Thursday, 29th. November. Attached is a more deta'ed
de'ivery schedu'e fro;. Edinburgh. Our larger problem is completingall th» paperwork which has arisen as a result of the Edinburgh Audit.
Ve attach the revised welding procedure'ou will also hav» a

~ paperwork schedule faxed to you by December 6th.
Ye are attaching a' we have on the Armstrong A701 Epoxy Adhesive
bu"- we still do not accept that this is necessary. Ne are of the
opinion that the duty and tes.ing are not fully understood.

Poin- .(1) There are clamps between the 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.

t

Point (2) Shen the pole is attached to the rotor and final running
tests are carried out, the rotor is run at 25& overspeed.
This stresses the adhesive used> to forces well above
any that it vill"experience ia its designed duty and
gives a significant Iafety margin,

Point (3) Taking the above 2 points into consideration, we do
not cons'der the chemical composition critical.

Ron, B, Politi
p Rolls-Royce COQlpl~y
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Report Issued: March 21, 1991

Revision 1

lABORATORYTEST REPORT

Epoxy

Bonding

Acceptance

Test

Tested by: Approved by:

a enberger lllott

Distribulion: GPDorighi/CM File
Usama Farradj
Ed Kahler
&ian Love
JKMcRee - Nuolear Indexer
Ed Walters

Report 500-91.65
(0365/9251)

Pacific Gas and Electric Company
Technical and Ecological Services

3400 Crow Canyon Road, San Ramon, California 94583





INTRODUCTION

The Technical and Ecological Services has performed an acceptance test on an epoxy, A-701, batchnumber

GA0309, marketed by Armstrong Products Company and manufactured by MortonThiokd Inc. This testing

has been performed at the request of Mr. Ed Walters, of Electric Engineering. See Appendix A for test

request documents See Appendix B for a copy of the receipt lnspecthn and material certification of the

OBJ ECTlVE

The obJective of this testing was to determine If this epoxy could meet certain criteria established by

Armstrong Products Com pany/Morton Thlokol inc., l.e., the bond tensile shear strength and the color of the

epoxy: Th)s criteria Is published ln a product data sheet entitled: Armstrong A-701 and A-702 Epoxy

Adhesives. See Appendix C for a copy of this data sheet.

TEST PROCEDURE

The testing of this epoxy was performed ln adherence to ASTM D 1002-72 (reapproved 1983) and Morton

Thiokoi Inc. test procedure APTM Number 40-1285. See Appendix D for copies of these test procedures.

See Figure 1 and 2 for visual details of the tensile shear test In progress.

The color inspection of the epoxy was performed by visual examination upon arrival of the material.

The thickness of the epoxy ln the bond zone was controlled by use the use of a special fixture. The metal

blanks were inserted In this fixture when they were laminated together. The laminated blanks remained in

this fixture until the heat curing process was completed. See Figures 3 and 4 for visuals and specTiic details

of the lamination fixture. See Rgure 5 for visual details of the metal blanks laminated together ln the fixture.

See Appendix E for copies of the receipt Inspections and materhl certiTicatfon of the aluminum material used

in the testing.

See Appendix F for the receipt Inspection of the lamination fixture used In the testing.

See Appendix 6 for copies of the instrument calibrations used to perform the test.

500916S/9 i299/ppu09wp
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Allof the test samples passed both the tensHe shear strength test and the visual color Inspection. See Table

1 and Graph 1 for tensHe shear test results. Also, see Figures 6 through 14 for visual details of the test
1

samples before and after testing.

TEST RESULTS DtSCUSStON, GRAPH 1

Graph 1 Includes only samples that meet the ASTM/Morton Thlokol thickness specification of.005 Inches

» .001 Inch. A mean average and a standard deviation were calculated from these fourteen samptes. Ntne

of the fourteen samples fall within the high and low standard devhtton points, which are depleted by vertical

red hashed bars and solid red horizontal lines. Do not try to draw any conclusions from the horizontal

spacing of the test specimens bars. This spacing has no relation to the values at which the specimens

broke. The test specimen bars are however, place on the graph ln order of their faHure loads lowest to

highest from left to right.

CONCLUSION

The epoxy A-701 batch number 6A0309, manufactured by Morton Thiokot and marketed by Armstrong

Company has passed its acceptance tests in accordance with ASTM D 1002-72 (reapproved 1983) and

Morton Thtokot test procedure APTM Number 40-1285. See Table1 and Graph1 for the specific test results.

5009165/91299/ppu09w p
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Table 1

EPOXY BONDING TEST RESULTS

Test
Specimen

Sq. In. OT.O. Failure Calculated Failure Epoxy «Meets ASTM
Area Load (psl) For One Square Inch Thickness Dim..Spec.

6b

6e

7b

7c

7d

7e

7f

8b

8c

8e

9b

9c

9e

10b

10c

10e

10f

.501

.501

.504

,500

.515

.503

.500

.505

.503

.503

.502

.502

.501

.503

.501

.502

A99

.505

,505

.502

.504

.502

2,350

2,190

2,250

2,240

2,270

2,380

2,600

2,580

2,550

2,580

2,300

2,270

2,230

2,290

2,170

2,430

2,410

2,200

2,380

2,120

2,180

2,070

1,890

2,120

2,020

4,700 psi

4,380 psi

4,500 psl

4,480 psl

4,540 psl

4,760 psi

5,200 psi

5,160 psi

5,100 psi

5,160 psi

4,600 psi

4,540 psi

4,460 psi

4,580 psl

4,340 psi

4,860 psi

4,820 psi

4,400 psi

4,760 psi

4,240 psi

4,360 psl

4,140 psl

3,780 psl

4,240 psl

4,040 psi

.004 in

.0029 ln

.0028 in

.004 ln

.0039 in

.0024 In

.0026 in

.0025 In

.0021 In

.002 in

.0031 in

.0012 in

.0029 in

.0047 in

.0053 in

.0058 in

.0051 in

.0044 in

.0052 in

.0057 in

.0053 in

.005 in

.0053 In

.0056 In

.0052 in

yes

no

no

yes

no

no

no

no

no

no

no

no

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

This Is the load at which the test specimens failed while at 73.7 F.

The epoxy thickness specification is .005 ln..001 In.

5009 1 65/9 1 299/p pu09w p
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Epoxy Bonding Test Results, Accepted ASTM Samples

Lbs. Load

5000

6000

3000

2000

0 oooo

10d 10f'TO 10c 10e 9f'f'0b mean 9d 6e 8e Bb STD 9e 9c 9b
Test Sample Nos., Mean & Standard Devlatlon Points



t

I



8

Figure 1

Tensile shear test in progress.
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Figure 2

Tensile shear test in progress.
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Figure 3

Metal blank lamination fixture.
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Figure 5

Metal blanks being laminated together in fixture.
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1'igure

6

Metal blanks laminated together.
Test samples not yet machined.
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Figure 7

Typical test samples machined
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Figure 8

Test samples 6b and 6e after testing.
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Figure 9

Test samples Se and 8f after testing.
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Figure 10

Test Samples 9b and 9c after testing.
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Figure 11

Test samples 9d and 9e after testing.
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Figure 12

Test 'samples 9f and 10b after testing.
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Figure 13

Test samples 10c and 10d after testing.
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Figure 14

Test samples 10e and 10f after testing.
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hip; January 31, 1991 Flit t:

To'UCLEAR OPERATIONS SUPPORT

From; TECHNICAL5 ECOLOGICAL SERVICES

Testing of Epoxy Bonding Material (Task ID No. 25)

LAWRENCE F. WOMACK:

Attached per your request is the completed request for Testing of Epoxy Bonding Material (Task ID
No. 25) for Diablo Canyon Unit 1.

Vv -~.
MICHAELN. NOREM

MNN (251-5386): vlm
910006.mnn

Attachments

xc: EWalters-333/A7084
DRWolfenberger ~Sj'San Ramon

"
ESEIliot-TES/San Ramon
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69-l3 2D-4/88 Revision 2
Attachment 1.1
Page 1 of 1

i643gg
irBSZ4

**~~ ~*~**********~**~***~*****~Tnitiator *****~~ «******«~*****~~*«**

Task Title %CSEE 0 EA'EA4~ '

IVV Date Required /-WS -f/
Nuclear Qua sty Related: es No
Site/Unit No. z c rv)7-
Component: - - e -

-pe'escri

tion of Requested Work: MH H8PE'Sly> A cOl,& SP~<i. ~+~.i
F EPWS<<<) H<t'ar c C IV uauRm+77~.

'Reason for Work/Regulatory Requirement/Initiating Documents /gl ICALo
a- S/X 44'EHL gCrVC ~ u E

E'Mc

sC C - 3 -E'.

Specific Work Location: ~5 SAN ~NOAJ
Quality Control Requirements ( ) Routine ~ Specify

Hand ling/Storage Requirements:

Progress Report(s) Required: (fee)/H~ Frequency: /~PL- OnJLV
latory Report(s) Required: Yes~ Frequency:

O~ er Special Requirements TE>T E'5 Wof Toe InlRAVA77ow /P7N -Id S
0- /50 -9 Jd 0 w uL.

Procedure Sponsor: o

Prepared by/Extension: C CSNF
**%At**********%*******************NOS ********%*********4*kb*******4*+*0

Date Received: 1/24/91 Task Zdentification No.: 25

Assigned Task Leader/Extension: Dale Wolfenberger 251-5253

Budgeted: Yes/No Div ID Acct
Task Charge to: 5-000094-0 22 51 365

Svb Acct
0022

Spec ID
M883

**A@*****+************************4TES *******4k*********44k**+*+*+***4%%

Date Received: (
'Assigned Task Leader: ~ o~~~~~
Cost Estimate: 4 mg. o o
Terms accepted by/extension:
Estimated completion date:

Extension:

402. Ol/9
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January 9, 199l PGSE File No.: 129.70

To: Gene Sullivan, TES, 8-251-5369

From: Ed Walters, NECSME, 415-973-9677

Gene:

Per discussion with Ed Elliott, TES has the capability of
doing a tensile test on epoxy adhesive.

The results of this test is to verify that this particular
- batch of adhesive meets the . technical specification for
Armstrong A-701, and will be used as part of the evaluation of
the sixth diesel generator being purchased from NEI Peebles.

The following information is attached:

Adhesive characteristics and cure time information

Letter to Cox Sales Company requesting the sample.

In the generator assembly, the adhesive is used to hold the
coils on the generator rotor in place.

Please perform the following tests:
Prior to Cure — specific gravity

color

After cure — specific gravity
tensile shear strength test

Give me a call if there are any questions. Also, please
notify me as soon as the sample arrives. Hr. Cox said he
would expedite shipment. If possible, I would like to get a
test report by January 23, 1991.

Ed Walters





Appendix B

5009165/91299/p pu09~ p

~~p yZ P W>/ rP7. L + kC y'O



'I '

)1



70.104 Sr'"."'<

Technical and Ecological Services

QUALITYRELATED MATERIALS
RECEIPT INSPECTION REPORT

(instructions for use on back of report)

1. Procurement information

Purchase Order No.

Vendor/Manufacturer

~ Q~~rl t~in

A4. 6 o

2. Shipping and Damage Inspection

+Acceptable Note Damage Under Remarks

3. Item Inspection

A. Inspect each item to the procurement document requirements

B. Functional Check

Ust all Discrepancies in
Remarks'cce

ptable Not Acce ptable

Acceptable Not Acceptable ~Not Applicable

4. Documentation Verification

Review documents for each item to the procurement document requirements

Acceptable Not Acceptable

List all Discrepancies In
Remarks'.

Storage and Identification

Is the material and/or equipment tagged or Identified and stored properly?

If no, explain In Remarks'es No

6. Remarks (attachadditionalsheetslfnecessary) h
Ger

Attachments: Yes

~los~~ /~85 pC~Q fp 9 /EM/ IS' Q ~~j gD
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i a < Technical and Ecological Services

6.1 Conditional Release

Page 2

Conditionally released to customer per customer request.

Descrtbe Cond5on:

Conditional Release - OK Signature

Penciing receipt af the fotlcwhg documents

Date

7. Storage Maintenance Scheduling

ls preventive maintenance required durtng storage? Yes

8. Inspection Certification

A. The following Items do not meet procurement and receipt inspection requirements an" are
rejected.

Disposition and/or Prob! em or
h m~N. e n nf rrnan e R on Number

B. The following items meet procurement arrl receipt Inspection requirements and are

acceptable

for Installation and use.

eL tin~$

9. Shipping and Damage inspection By:
e

2- J~/
ate

'IO. Item Inspection end Document Ytutficetton By: 4 &
lure

R-1-9t
ate

11. Review and Approval By: fM
signature

//+g/
ate

/~<~SytiMP yd. / //ar, I yfWi. g ~> gp
89%CO/PP II%



'I



a'd one uu
341 RCSCRVC AVCNVC. S. W.
RD*NDKC. VIRCINIA 340IO

(703l $45i103O DR (7031 QSO.0777
FAX 70$ $ 4R SSS4

C E R T I F I CATION

The material furnished on this order was manufactured in accordance with standard

production specifications. Production records for each lot are on file with the

manufacturer who is Morton International

By:

George W. Cox, 3r.

Order Number: 16651

Company Name: Pacific Gas & Electric Company

Product Name or Number: A-701

Batch Number: GA0309

hlanufacturing Date: October 1990

Expiration Date: October 1991

Specification:
NEI SPEC MV-20.9

Important notice to the Purchaser: Cox Sales Company's only obligation shall be
to replace such quantity of the product if proved to be defective. User shall
determine the suitability of the product for his intended use and assume all risk
and liability in connection herewith.

Cox Sales Company

~~a ray & I ~77'- ~ /p ~ gag
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MoraoN Ti-iioKoi.,Ixc.
Armstrong Products Company

Page 1 of 5

APTM
¹Oo-128'ensile

Shear Strength
(ASTM D-1002 Modified)

1,0 Scope

1.1 This method is intended for determining the comparatiave
strengths of adhesives when tested on a specimen made
under a specific set of conditions.

2.0 Apparatus

2.1 The testing machine mvst be capable of maintaining a rate
of loading of 200 to 700 lbs. per minute (0.05 inches per
minvte crosshead travel).

2 ~ 2 Temperature controlled oven {forced air).

2.3 Ultra Sonic Bath

2.4 Shear Specimen Jig calibrated for 1/2" overlap .

2.5

2.6

Fixture for cleaning ancf/or etching of 1 x 4 inch aluminum
covpons

Y'ooden, spring loaded clothes pins or other suitable clamping
device

2.7

2.8

2.9

Temperature controlled water bath capable of temperatures
vp to 200~F

Beaker of svfficient capacity to accomodate the clean/etch
fixture (2.5)

Thermometer «0 to 100OC

2.10

2.11

Graduated Cylinder

Large Beaker

2.12 Solution Balance or Cram Balance with 1.0 gram accuracy

2.13 Timer

2.1,0 Desiccator with desiccant
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APTM 440-1285 (continued) Page 2 of 5

3.0 Reagents

3 ~ 1

3.2

4.0 Test

4.2

4.3

F 4

4.6

Sodium dichromate crystals

Sulphuric Acid
96'oupon

Surface Preparation - Aluminum

For standard testing, 1" x 4" x 0.064" (+ .DD3") Aluminum
2024-T3 should be used. Other alloys may be used, lf
so requested by a customer.

If necessary, degrease the 1" x 4" coupons, using MEK or
methylene chloride.

Place the 1" x 4" coupons in the holding fixture (2.5) ~

Wear eye protection when handling the acid etch solution.
See 7.0 for preparation of etch solution.

Transfer the holding fixture containing the 1" x ¹" coupons,
intact, to a beaker. Carefully add enough of the acid etch
solution to cover at least the bottom 1 inch of the aluminum
coupons ~

Place the beaker and assembly in the water bath (temperature
set at 80 C ~ 2 C). Monitor the temperature of the acid
etch solution with a thermometer. Once the acid etch solution
reaches 65'C, set the timer for 8 minutes.

4.7

4.8

¹.9

4.10

Monitor the temperature of the acid etch during the 8 minutes.
The temperature should not exceed 70'C.

When the etch cycle is complete, remove the beaker and assembly
from the water bath and place it in a sink and position it
under the faucet.

VERY CAREFULLY open the faucet (to avoid splashing) and
allow the coupons to rinse for at least 5 minutes. A thorough
rinse is essential. Any residual acid on the test coupons will
seriously affect the test results.

The rinsed test coupons must be dried with.a. clean lint free rag
or paper towel.or'high pressure filtere air. 'AT NO TIME TOUCH
THE ETCH PORTION OF THE TEST. COUPON WITH THE FINCERS.

HE ONLY CONTA T PERMISSISLE IS WITH THE LINT FREE RAG
OR THE PAPER TOWEL.

4.11 Place the dry coupons In a desiccator, to protect them from
contamination and oxidation of the etched area. Etched coupons
should be used the same day they are prepared,
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APTM 440-1285 (continued) Page 3 of 5

5.0 Test'.Coupon Surface Preparation - Steel

5.1 Degrease the steel coupon
I

5.2 Sandblast or abrade (use medium grit paper) the test area of
the steel coupon.

5.3 Degrease again and dry. Use the coupons as soon after
preparation as possible.

6.0 Test Specimen Preparation - Other

6.1 Refer to APCO Bulletin 964 for recommended surface preparation
procedures.

'.0

Acid Etch Solution Preparation

7a1 WEAR EYE PROTECTION ~ YOU ARE WORKING WITH DANGEROUS
CHEMICALS.

7.2 Recipe
10 parts by weight Sodium Dichromate
30 partsfby weight Sulfuric Acid 96%

100 parts by weight Distilled Water

7.2.1 Measure out about one half of the water into a
suitable beaker. Add all of the sodium dichromate
and stir until it is dissolved.

7.2.2 Continue stirring the mixture and CAREFULLY add
the sulfuric acid. (Some heat will be generated).

7.2.3 Add the remainder of the water and stir until
thoroughly mixed.

7.2.4 Transfer to a clean glass of Polyethylene jub, seal
and label as follows:

CAUTION: ACID ETCH SOLUTION. V/EAR EYE
PROTECTION AT ALL TIMES WHEN USING.

Date Made

Initiaia af Technician

If accidental contact occurs, fiush with water
for several minutes, and see a physician Immediately.

8. 0 Test Specimen: Preparation

8.1 Mix the adhesive as instructed.

8.2 Appty the mixed adhe'sive to the bottom 3/4 inch, and on one
side,'f

the prepared area of two coupons. At least 3 test specimens are
required for each test or as required by customer specification.
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APT@ 540-1285 ( continued) Page 4 of 5

8,0 Test. Specimen Preparation (continued)

8.3'osition the coupons and adhesive in the shear specimen
jig so that the coated surface of each are face to face, and
clamp together. This will create the 1/2" overlap required.
See Figure l. t

TEST SPECIMEN DIMENSIONS

nfl r+
heai 8rcn

Pr f Ga.

t

$r /P'5

8're<

/n/ Jt f7'

(
~

t
//

~C
~l''

IGG'gE
8.4 Remove the clamped specimen and .identify. WIPE AWAY ALL

EXCESS ADHESIVE FROM THE BOND AREA.

8.5 Cure the tensile shear specimens as required by the product
specification or customer specification.

NOTE: Oven position during the cure of tensile shear specimens
is very important. It is best to place the specimens at the
same level as the thermostat which controls the oven temperature.
NEVER PI ACE THE SPECIMENS AT THE BOTTOM OF THE OVEN
OR TOO NEAR ITS DOOR. Start the time when oven reaches
cure temperature.

8.6 At the end of the cure cycle, remove the test specimens from
the oven. Allow the specimens to cool to room temperature
(IS.F ~ 3 F). The specimens should remain at room temperature
for ah least one 'hour before testing. The specimens must
be allowed to cool naturally. They are NOT to be quenched.



t>

P gq

wl



APTM f40-1285 (continued)

9. 0 Test . Procedures

Paoe 5 of 5

9.1 Clamp the cooled test specimen in the jaws of the testing
machine. The jaws should grip each end of the test specimen.
The gr'ip bit should be not over 1 inch to minimize undesirable
cleavage forces on the bond area. (See Figure 1).

9.2 Activate the test machine and monitor the load. The break
point in pounds must be recorded. Crosshead speed must be
0.05 inches/min.

10. 0 Calculation

10.1 All falling loads are expressed in pounds per square inch of
shear area. Calculate to the nearest 0.01 square inch.
(The average of at least 3 test specimens).

11.0 Report

11.1,All pertinent information must be entered on the manufacturing
work order for each lot of adhesive made. Pertinent data
includes te t results, lot numbers of all adhesive materials
used, technicians initials and date. All pertinent data are to
be entered in blue or black ink, not pencil or other colored inks.
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. MOrj'Orl Inrernari anal

Speciale Chemicals Group
XeSSZ4

Industrial Adhesives

RECOMMENDED SURFACE PREPARATION PROCEDURES FOR BONDINB

Treat as folfovfs:
1. Degfeasc.
2. Ifnmersc the metal in the HyCro.

Chlonc Acid fcr 24 mihv!cs at
room temp.

3. Rinse in cold funning. dis!illed
or de-ionized water.

4. Dfy ln an oven for 2O-3O minutes
at SO704C.

5. App!y adhesive as soon aS pOS-
sible.

Tht following surface treatments are rtt- (Dissolve tne Dichromate inmost of coFFER AND ITt ALLOYS (Ifass)
ommended fof preparing various materials the water. add Sulfuric Acid, stirring 43O panslvolumc Sulfuric Acid
for tending with Armstrong epoxy ad. carefully and than add thc fefnain 72 pans!volume Nitric Acic.
hesivts. In general, three (3) steps are ing water,)
necessary for cleaning any aurface;

3. Itinse the metal thoroughlY with Frocecvft: Dip 15 seconds In above solv
1, Dtgftasing clear running water and tlfy well tion. rinse ih running tap watt'. (254C)

2. Chemical etching'or mechanical (If compressed air is used. extrcme five seconds, dip in ]54„'volume) Hydro

abrading cart should be taffan to tet that chloric Acid, foifovfed by a 2minute rinse
no oil is Sprayed on the surface from In running tap water (25'C.).

3. Degreasing the compressed air system.)
FO'reCiOVS meals and jewelS. Ctg~CS

'he fOIIOWing fOfmula may be uSe":

coatee of bofiacd if!!me"rattly.ff ~ I I bt I I satisfa ..„>. 4. For beat results. parts should be 8.0 panSiwt. Ferric Chloride Sofvtior..

with the possible exception ot silver where 163 pans!Wt. Nitric AciC.

tne tarnish Shov!C be removed with meai ~ 75.7 partsfwt. wate..
vfhgfi'rne~ pape.'. A stabifizec Tfithfof.
tthyftht VaOO: Phase dtgteas». is recom ~ Degrease. Grit blest of abrade with tmery Immerse the parts 12 rninu!es a: room

mend e" pape'. Degrease agcir.. atra!vie. foifowtc by a 'lhofoiigh wa!Cf
fiflst ahd alf aty at 60454C.

Mos! plastic pans will have residual mold CONCRETE (Portland Cerntnt Type)
nfus of ~4 On tht Su~etc: b fore

1. Cohcrefe Contamina!cd with Oil or DIALLYLtHTHALATE

bonding, thiS SCOulC bt removt w'th e ~caSC muSt fifSt be scrubbed vfitf: Dtgfease with a fag contain:-..g A-"ctone

C t

~
suitable aofvchf-Such as Methy! E!hy'e a caustic solution svcf: as Ammoh. of M E.K. Abrade the svr'act with mtcivfh.
toht of Atttoht-ahc then abraded. Iigr. I,. ium Hycroxiat followed by a tn rough grit emerY paper. Deg'ease again with
with a mediumgfit emery pap f. flushing v ith water. Acetont or I!.E.K.

Wntn mwuhicaffy abadihS. we retc..- 2. New or ofd concrete should bt prc. DALVAN!ZEDOR 2IN" FINISHED METAlS
mene the usf I meciurngfit blas!ing. I: pared for tending by one of the
is essfhual, whef. pans af» gfi! Of sa c. follav ing methods: Deg~ase. Abfaat with mediu~gfit Cfntfy

blaste".. tha! they be degteased age n paper. Degfease again of use thc folio ing
(a) Send blast about 1/16" from the etching proceavfe:

svrfaces to be bonccc anc re.

Ih aff cases. par!$ should be bonocc as movt dust pftftrabfy by vacuum-
Soof: as possible aNCf Dfe'fret tfhth'. cleaner. Where concrete surface cf:loric Acid.

bonding must bc delayed. Wt fecommehc has deteriorated. gfina or cut 8O pansfwt. dis!iliad v ate: ~

that the parts be coverea with a light dov n to good material and re
tissue pboef anC stofea ih a non+on'.arti- move dvst.
natlhg. Cfy auhbsohcfc. (b) Remove about fft" fforr. tne Suf.

Foflovtihg are Stvt~f CherhiCaf pfe-treating fate by mechanicai scarification
formulas rttofhmenaed fo.. the rhOS! cori~ anC remove dust.

mon adhtfends. for additional in!ofma (c) Chemically etch with a ]55, by
tion on material not covered herein, pleast weight, Hydrochloric Acid solu.
contact our tethncaf depanmen:. tiOn (1 ga! IOn tO every 5 Square

yards-Spfeba with atN bris!It
ALtfstif QM. ALCLAD OR 24ST street brooms) until bvbblihg

~ ~ subsides (about 15 minvtes}.
1. Degfeast with a solvent and dfY. Wash with clean water using

high pressure hose until all slush
2. Clean the svrface with a chfomlt Is rcmovcc. If bn acid conditior. CLASS

OtiC solution by immersioh a! persists. as ihdicatcd by ffioist For normal banding aoplitatiof:s. Ctgfcds

tht aofutlah e% follows:
litmus paper. a rinse of 1~. by ing alone is sufficient for pre-treating glass
weight, Ammonia solution should surfaces. If, however, tht very optimvfh

10 parsfwt. Sodium Dithrofrate. be appliec followed by a fmal in strength Is required, tht glass can be
SQ par $ >wt 96 wi Sulfur it Acid. flush. Allow surface to dty grit4fasttd with very fine grit vntil thc

]OD paf!sfw!. distilleC watt:. thofoughf). surface appears ffosteC.

leFkes fv47tf!f tA. f fffeu! off~ Z Sd CD
cttftinK atttit ft a444$ v. tttt cttntbK ~ r a anc it Itf It ttlitali. si tat ctvvtibwv ~ tf

tnitrVWV44 CttftinK
~iif4!itn 4K vtt ti cur vtcvnt trt atf vnc vvr cvcfol~ at ittnwitr lt 444fvt444 w!fvviiKftssfsins ttcvftcf vf evt ttfiv

yyvv,. tbt fvtv!u '!4 It tc'Lllntc f~ tvl vl4 ~40'. v fvt ~ 44 vf tnt vttvcb. v tvtf 4444 vtt wal vtt tniffttt Nvf vttv:.

ttit init'V$4VCrl b /tvlI fvft tlltt vior. inl ~l Vvtvfn>% 041 fw %III teV4 fvvr ~ tvib 44 tttt~~v V+

vib fW rivn atfucvit< Vtt.

~ ~

~ afS. o z!'"-" ~ O*f c to oztf ~ rsv ogt "-'Q'Q., g„$ 53 ' T:r TE,. '; I'.
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LEAD
Degrcase. Abn(dc with medivmjlrt erne.y
paper. Degieasc again.

EATHER
Degtecsc with ~ rag containing Acetc"e
or M.EK. Roughen with SahCPaper. De.
grease ogaiil.

htAONESIUM AND ITS ALLOYS
1. Vapor degtease wfDi stab(ized Trl.

chforethy(ene.

2. Immetse in 30» Sodium Hydroxide
for 10 minutes st 7647'C.

3. Rinse 5 minvtes in a cold water
spray'.

4. Irnmcrsc in s solution of 14 lbs.
Chtomic A:id, T/4 lb. Sodium Nitra!e
in 1 gal(on of water for 8 minutes
at lOom tenlpCratvre.

5. Rinse approxitnste(y 3 minutes.
6. Imtncrsc in a 20» so(u'.ion cf Hy.

dro((vcric AciC for 5 minutes o(
focm temperature.

7. Rinse ~i.l minvtc.
8. Ir.,meisc in a boiling solutioh o'.

Sodiv™ Dichtcmelc 1015'». and
Cclcivi.. F!uorioc 0.35! I fct 50
tllifiu(CS~

9. Rinse 3 2 minu(es

10. Diy ir. c hot sir b!est (7'.9oxC.)
for 10 minutes.

1'. Bond ivht.".cdiatc(v ct a civ s Z:nc
prime! fct protection o! freshly
e:ched su c es.

SILICONE STEEL

8.0 pans/wb Hydtcch(otic Acid
7.8 peas/w(. Sulfuric Acid

84.2 psastw!. Nitric A:id
The oaas s".oulC be immerse'o:." the accvc
solv',iot. (r..ain(aine» al 7C-75'C.) (Gt 30.
20 tninutes. then rihsec with wa:cr
rOOrn temoetature and bruSi:ed witii
soap so(u'(ioi'o tile tlsilics(ly fernovc scc(c
foosencC ty the chemical beth. A hot
water rinse (7075<C.) fol(owe by a hot
aif dry (70-75'C.) completes thc precaia
tion.

STAINLESS STEEL

l. Degtezsc.

2. Etch fot 10 minutes at 6548CC. in
O solution containing:

90 pc.'tslwt. water.
37 psttslvrt. 96» Svlfuric Acid.
02 pattS/wt. Nacconof NR (Na-

tions( Ailifihc)

3. Rinse in tap water or distilled wa(er.

4. Inmerae for 10 mihuteS a: rOCn

temps'atutc iil a wale'olv(ioh
Coil'a

Ihinig;
88 peas.'wl. water.
15 panslwt. concentrated Nitric

Acid.
2 parts'wt. Hydrof(uoric Acid.

5. Rinse in distilled water and dry In
o 95'C. o n.

TEFLON
Fotmu(as for etching sofvtions are ovslf
able: hOwever. beCSVSC Of the danger tn
the preparation and use of these materials.
we recommend that you bvy proprietary
matcrisfs avalfab(e from the companies
listed below:

W. L. Gore Associates
487 Pape: Mill Road
Newark, Delaware (Tettsetch)

Acton Associates
1180 Raymond Blvd.
Newark 2, Nevr Jersey (Fluoroetch) ~

Joclin Manufacturing Co.
15 Lufocrv Avenue
V/a(ling'c.a. Conn. (Fluorobond)

W. S. Shambcn 6 Co.
1363'7 'L'V. Je..eaon BlvC.
Cu(ve~ City. Cc(ifornic (Bondaid)

Tel(on snd o'.n r f(voto arboil pfSStics srC
avai(cbie in bchca"le form ftom many
Si'ColiCra„

PHENOLIC RESINS. POLYESTER RESINS.
POLYURETHANE RESINS
De,"rcesc with s rag coh'is(ning Acetone
or t"..E.l:.. Abrade witn meCium grit emery
proc(. Degrees: again.

CHLOR(NATED POLYETHER (Pcnton).
POLYETHYLENE. POLYPROPYLENE.
POI.YFORMALDEHYDE (Oelrin)
Eitiict o. Ihe fo(lowiilg fortl ulss may bc
VSCC far theSe pfSStiCS:

:0 psas'wt. Potassiuir. Dichromste.
20 pans/wt. distifleC water.

320 carts/wt. Sulfuric
Acid concentrated.

15 paas/v-.. Sodium Dichrornate
24 peas!wt. distilled water.

300 pans/wt. «oncentrsted Sulfuric
Acid.

Prepare as follows: Dissolve the Sodium
Dichtomate or Potassium Dichrornate in
wcter ohd st:d the Sulfuric Acid carefully,
with COnS!an! Stirring.

Treat as follows:

1, Degrccse with s rsg containing
Acetone o M.E.K,

2. (mmerse in the Chromic Acid os
fo((ows ~

Polyethcr (chlorinated)
510 mins. Ot 6570=C.

PO!yethy(ehe 6 Pcly"
rOpylene'0'90

fTlihs, a Room Temp,~
OR 1.2 fnins. Ot 6570'(

Polyforms.(dehyde
1020 secs. Ot Room Temp.

3. Rinse thorOVghly with cold run.
f(fng, distilled or de.fonixed water.

4. Air dry.
25 50» longer times nay be rc.
quired for etching high density
polyethylene Snd polypropylene.

RUQIE(t
Surface etching of rubber is fecommende"
for maximum bond strength. A satisfactory
bonding surface can be obtained by using
the following cycfixing technique:

Immerse the rubber In concentrate"
Svlfutic Acid (sp. gri 1,84) *r 510
minutes in the case of natural rubber
~ nd 1015 minutes in the case cf syn.
thetic rubber. finny rubbers sre very
OCid fCSistaht at.d will fequitC lo'iger
cycfizihg times to reach a p„"int where
the rubber will have fine cracks when
f(cxcd.

Allernative(y, a p(tstc o'. conceritrated Sul.
fvric AciC anC Ba~es can b vs ". The
paste is made by adding Baty!cS to the
aciC tc give s corisistency which will ho!
run. A"e. WaShihg thorVghly with Wa'.er
and d~hg. the b.itt(e SurfaCe Of the
rubber Should be broken by f(exing So that
a finely crackeC surface iS produced. Il
may be neCCSSa.'y tc wexh with dilute
caustic solvtion to insure neutra(iu'.ion of
residual acid which, if not temovcd. will
consume some of the cvring agcn:, weaken.
ing the bond Strength. The surface iS then
reedy for application cf the adhesive.

TIN
Degrease. Abrade with medivtngrit'mery
paper. Degresse again.

TITAN(U Mi

In general ~ an SCid etCh iS the mOS! effeC.
tive surface treatmer.t for titanium. Ano-
dizing in 15» Sulfuric Acid or etching in
hot Sulfuric Acid sofvtion followed by
Clesding in Alkanex detefgen'..sodium
metasilica:e solution produces goo re-
sults. Still better results are obtained If
the titanium surface is first plated with
O theta( svch as afutninvm or nickel.

WOOD
Relflove atly CO(i!a(nina!ihg matei'ials such
os oil, rot. etc., with a ssndc:. ax. or
plane. Make cenafn the wood is dry.
Smocth with sendoaoc...

~ L(LQCt'IN Id'
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()eslgnaIion: 0 1002 - 72 (Reapproved 1983)
I7

Standard Test Method for
Strength Properties'of AdhesIves ln Shear by Tension
Loading

(Metal-to-Metal)'tus

sslsdasd is issued under the fised daignatioa D l002; the number immedialcly following the daignatioa indicala the yeas of
origiaai adoplion os, ia the case of scvisioa, the year of tasl scviYion. A siumbcr ia pascnthaa indicala the year of last scappsoval. A
Nspcsscrips appian ti) iodiata an editoriaI change sinn the tasl scviYioa or scapprovai.

77ug snnhaithas been approvet for usa by~cs ofsha Dcpanmcnt af~insata npbce nsithcnts IN2 asut tOSS IT ofFm'erat Ter
Jtgiat Ssaafant ¹. 115a and for listing in the DCD tsuttx ofSpejficarians and Sraiutants.

The accuracy of the results of strength tests of adhesive bonds will depend on the conditions
ttnder which the bonding process is camed out. Unless otherwise agreed upon by the manufacturer
and the purchaser, the bonding conditions shall be prescribed by the manufacturer of the adhesive.
In order to ensure that complete information 8 available to the individual conducting the tests, the
manufacturer of the adhesive shall furnish numerical values and other specific information for
each of the following variables:

(l) Procedure for preparation ofsurfaces prior to application of the adhesive, the cleaning and
drying of'metal surfaces, and special surface treatments such as sanding that are not specifically
limited by the pertinent test method.

(Z) Complete mixing directions for the adhesive.
(3) Conditions for application of'the adhesive, including the rate of'spread or thickness of film.

number of'coats to be applied, whether to bc applied to one or both surfaces, and the conditions of
drying where more than one coat is required.

(i) Assembly conditions before application of pressure, including the room temperature,
relative humidity, length of'ime, and cvhether open or closed assembly is to bc used.

(S) Curing conditions, including the amount ofpressure to be applied, the length of'time under
pressure, method of applying pressure (pressure bag, press platens, etc.), 'heat-up rate, and the
temperature of'the assembly when under pressure. It should be stated whether this temperature is
.that of the bondline or of the atmosphere at which the assembly is to be maintained.

(6) Conditioning procedure before testing, unless a standard procedure is specified, including
the length of time, temperature, and relative humidity.

h range may be prescribed for any variable by the manufacturer of the adhesive if it can be
assumed by the test operator that any arbitrarily chosen value within such a range or any
combination of such values for several variables will be acceptable to both the manufacturer and
the purchaser of the adhesive.

1. Scope

1.1 This test method covers the determination of the
comparative shear strengths ofadhesives for bondirig metals
>ben tested on a standard specimen and under specified
cotsditions of preparation and test.

12 This standard may involve ha=ardous materials, oper-
at«ns. and equipment. This standard does not purport ta
address all ofthe safetv problems associated with ils use. Ir is
the responsibility ofwhoever uses this standard ta nrnsuit and
establish appropriate safety and health practices and deter-
"un«he applicability ofregulatory limitations prior to use.

~ Apfyaratus

-1 The testing machine shall conform to the require-
+ nts of ASTM Methods E4, Verification of Testing

Machines.g The testing machine shall be so selected that the
breaking load of the specimens falls between 15 and 85
percent of the full.scale capacity. The machine shall be
capable ofmaintaining a rate of'loading of80 to 100 kg/cm~
4200 't5 "1400 pst)whist,'"df,''If'the 'tate fs'dependent

on'head

rtsotfon, the michine should be get to approach
Wfs rite ofloading. It shall be provided with a suitable pair of
sell'-aligning grips to hold the specimen. It is recommended
that the jaws of these grips shall engage the outer 25 mm (1
in.) of each end of the test specimen firmly (Note 1). The
grips and attachments shall be so constructed that they wiH
move into alignment with thc test specimen as soon as the
load is applied, so that the long axis of the test specimen will
coincide with the direction of the applied pull through the
center line of the grip assembly.

Noyg I—The length ofovcrhp of th» spccimcn may be varied vvhctc
n . Thc leo h ofthc 'men in the's, however, must nol bc

of the jaws
cccssasy gt spccl Ja

varie. Thc distance from th» cnd of thc hp to the cnd~ ntnloo in nnono no i ~ionlon no *sTio co mbtnn ini~ on ninooini inn ii norm ifo in) in ~ iiinnin.
and is the direct saponsibiluy of Subcommiucc DI4.g0 on McLsl

mling AdbcsivcL~l cdhion apsnovcd July A~. !912, Published October l97 . Osiginsiiy~ as D l00' 49 T. Lm Sncvir is cdidon D l00 - 64 l I9yoi. s Annual Bniih iifASTht Ssanifants. Vol 03.0I.
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cainiN TEST

~ ~ - .-I'Ts.a + Leesett ~
CJI I~

1:«
FNL 1 Form and tNmenalohs of Teat Speelmels

Mctaf

Biass
Copper
Aluminum
Sccel
Cohisoo~dng siccf
Tlaalum

ASTM DaignatiYin"

B 36. AHoy g
B 152. Type A
b 209, Anoy 2026, T3 Semper
A l09, &adc 2
A 162, Type 302
b 265

"These dcsfgaations iefcT iO the foHoaiitg SpCCifiCatioha Of the Amcricaii
Society for Tcuicg and Maichah:

b 36. for biasa Plate, Sheet. Strip. astd Rolled Bar,s
b 152. for Copper Sheet. Suip. Plate. aisd Rolled bar,s
b 209. for Alumiiiumatuf Aluminu~noy Sheet and Plate
A 109. for Cokf.Roucd Cashoit Steel Sirip s

A f62, for Stainless anti Heat.Rcsisiiitg Chiumium faickcf Steel Piaic. Shcci.
aitd Snip,s a

b 265. for Tiiaitium and Titanium AlloyStrip. ShccL attd Ptaic

S Atutuaf book of'ASThf Sia&onfs. Vol 02.0i.
Aust Iaaf betttk elfASThf Siosttfanfs. Vol 02,0 .

s Aitetuof Book ofASThf &asufanls. Vol OI.03.
. 6 AIIIIIlolbook of'ASThf Siaiufonfs, Vol 02.04.

3. Test Spedmens

3.1 Test specimens shall conform to the form and dimen-
sions shown in Fig. 1. These. shall be cut &om test panels
prepared as prescribed in Section 4. The recommended
clinch of the sheets is 1.62 k 0,125 mm~ k

5.005'2$

. The recommended IBigth ofoverIap for most metals of
1.62 mm (0.064 in.) in thickness is 12.7 2 025 mm (US'k

IH~Bi ..
Norz 2-Since ii is undcsirablc io exceed ibc yicfd point ofthe metal

ia SciTSIOn during test, the pcrmisxibfc length of ovCTla p ia the specimen
wiffva~ with the thickness aud type ofmetal, and ou ihc gsncsaf fcvcf of
sneagih of the adhesive being invcstigaicd. The maximum pcrmissibfc
ichglh may be computed from ihc following rcfadonship:

L ~ Fr)'f/T

where
L ~ fcngih ofonTfap, m ~

~

i Thickness of metal. in., '
Ffy ~ yield poihi Of hieial (or the stress at pITSpoTTiohal limit), psi, and
r ~ f 50 parent of the estimated avenge shear strength in adhesive

bond, psi.
Ncyrx 3—A variation in ihicknas of the metaL and the fcuglh of

cncsfap, will likely influence the test values aud make direct comparison
of dais qucstiohabfc. For this reason, in comparative or specification
tats, ihc ihicknas should preferably be 1.62 ~ 0.12S mm (0.064 4
0.00S in.) and the length of ovcrfap should prcfcsably be 12.7 N 0.25
mm (O.S ~ 0.01 in.), or not in excess of the value computed in Note 2.
For ~fopmcnt tests values could be diffcTcht, bui should thea be
cuiisLahL

3.2 The following grades of metal are recommended for
the test specimens:

L
~l

3.3 At least 30SS~ci shall be tested, representing af~is .H ".H
data and variance is employed, it should be possible.
teduce this number.

i
4. Preparation of Test Joints

4.1 It is iecommended that test specimens be made up iii
.multiples of at least five specimens, and then cui inta
individual test specimens (Note 4), Figs. 2 and 3. Cut sheets

of the metals prescribed in 3.1 and 32 to suitable size. All
edges ofthe metal panels and specimens which willbe withiYi
(or which will bound) the lap joints shall be machined true
(without buiis or bevels and at right angles to faces) azj
smooth (rms 160 max) before thc panels are surface-treatd
and bonded. Clean and dry the sheets carefully, according t0
the procedure prescribed by thc manufacturer of the

adho.'ive,

and assemble in pairs. Prepare and apply the adhesive
according to the tecommendations of the manufacturer ot
the adhesive. Apply the adhesive to a suflicient length in the

'area across the end of one or both metal sheets so that th(
adhesive will cover a space approximately 6 mm ('!d in.)
longer than the overlap as selected in Section 3. Assemble tbc
sheets so that they willbe held rigidlyso that the length ofth.
overiap will be contr01led, as indicated in Section 3, Taithia
0.25 mm~(~O.OI in. and the adhesive allowed to ense es

psescribed by the manufacturer of the adhesive.

Norx 4—Bonding spccimchs iu multiple panels is bcli~ io gin.
more rcprcscsitativc specimens. However, ihdividuaf spcamchs may be.

PiePased if'gsecablc to the supplier or the puiehascr Of Shc adhesive.-

5. Preparation ofTest Specimens

5.1 Cut the test specimens, as shown in Fig. 1, from the

panels, Figs. 2 and 3. Perform the cutting operation so as to.
avoid overheating or mechanical damage to the joints (Note
5). For final preparation trim panel area according to Fig. 2.:

hkasure the vtidth of the specimen and the-length of the.
overlap to the nearest 0.25 mm (M)~fn.) to determine the.
shear area.

Norg S—A f1~Doth, typcscncr's e'Iscufar saw has been fouutf

. suitable for such purposeL

6. Procedure

6.1 Test the specistfens, prepared as prescribed in Section'
5,~coon sifterpttpffnrtion 2is'possible, The manufacturer of.
the adhesive may, however, psescribe a definite period of,
conditioning under specific conditions before testing.

6.2 Place the specimens in the grips ofthe testing machinL:
so that the outer 25 mm (1 in,) of each end are in

contact.'ith

the jaws (Note 1) and so that the long axis of the test

specimen coincides with the direction ofap plied pull through.
thc center line of the grip assembly. Apply the -loeding

mediately to th'e specimen at the rate of80 to 100 kg/cm'
(1200 to 1400 psi) of the shear irea per min. Continue the
ioaid io fisiftfre. This T2rt~f loading Thfill tse approximated by
Qree crosshcnd speed of 1~m (LM.in;)/min.

H

7. Calculations

7,1 Record the load at failure and the nature and amount
of this failure (cohesion in adhesive or metal. or adhesion)
for each specimen. Express all failing loads in kiloglams per.

+~P iQ. F A'~l Hrr:L Pp Y9j fO
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RG. 2 Standard Test Penal

1C

0

1C

square centifne)'er (pounds per square inch) of shear area,
calcuhted to the nearest 0.06 cm2 (0.01 in,2).

8. Report

8.1 The report shall include the following information: ~

S.l.l Complete identification of the adhesive tested, in-
duding type, source, date manufactured,

manufacturers'ode

numbers, form, etc.,
8.1.2 Complete identification of the metal used, its thick-

ness, and the method of cleaning and preparing its surfaces
prior to bonding,

8.13 Application and bonding conditions used in pre-
paring specimens,

8.1.4 Average thickness of adhesive layer aher formation
of the joint within 0.001 in. The method of obtaining the
thickness of'he adhesive hyer shall be described including
procedure, location ofmeasurements, and range ofmeasure-
ments.

8.13 Length ofoverlap used,
8.1.6 Conditioning procedure used for specimens prior to

testing,
8.1.7 Number of specimens tested,
8.1.8 Number of joints represented and type of joint if
er than single overlap,

8.1.9 Maximum, minimum, and average values for the
ng load, and

8.1.10 The nature of the failure, including the average
estimated percentages of failure in the cohesion of the
adhesive, contact failure, and adhesion to the metal.

~~«g, y ge. l

4.775 mm
2 0.127

lo.I88
Ts O.OOS)

o8)4I sII

E~..<o
0% Eg

I St

cubi
0

4.775 mm
to.OSI
~ O.OOQ
1O.lee
40.002

0.000)

7.I 57 mm
2 0127

t0.281"
Saoos)

31.775 mm
2 O.I27
11.'251"
o.oos)

25.4 mm
20.2S4

't).00

so.oio)'IG.

3 Opuona) Panel for Acceptance Tests Only
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Tbe Aneefoan sectary tor yasttntf and Marertera tefree no poeltkn respectfng the eetfdtty ofany patent rtghte axe«ted ln connectkrn
wah any «em menttoned tn thte etandard. thea of thte atendenf are egreeefy achrteed that determfrwtfon of the vetkfay ot any auch
patent rtfphtc, and the rtetr of tnfrfngement ofauch rftfhts, are entfrefy thefr own reepontlblfay.
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Inot m'lord, erther retfrcrcred or wtfhdrewrL yar oomments are trrrtted efther foreerttkrn otthtt atandard or tor addlt toner atendardc
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eohntcaf oommatee, whtch pou mey attend. tfpou lleet that pour eomrnente hate nor recehed a 1'eanprg pou ahoutd rneae pour
eterre anew) tO the ASTV Ccntnatee on Standarde, Ttttd Race St„Phaede~fa, PA TtttM.
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70104 5~89)

e Technical end Ecological Services

QUAUTY RELATED MATERIALS
~ RECEIPT INSPECTION REPORT

gnstructlons for use on back of report)

1. Procurement Information

Purchase Order No.

Vendor/Manufacturer

o F318'l ce'r eL: oa s X
Q~~rf t~fn

2. Shipping and Damage Inspection

Acceptable Note Damage Under Remarks

3. Item Inspection

A inspect each item to the procurement document requfrements

B. Functional Check

v Acceptable Not Acceptable

Acceptabfe Not Acceptabfe ~Not Applicable

List ail Discrepancies In 'Remarks

4. Documentation Verification

Review documents for each Item to the procurement document requirements

v Acceptable Not Acceptable

List aff Discrepancies in
'Remarks'.

Storage and Identification

Is the material and/or equipment tagged or identTiied and stored property?

If no, expfaln In 'Remarks' Yes No

6. Remarks (attach additional sheets lfnecessary) ~r j tee

Attachments

895500/p puss

Yes PNo

cw~zP ~f'~o





a:< Technical and Ecological Services

6.1 Conditional Release

Page 2

Conditionally released to customer per customer request.

Describe Condition:

Conditional Release - OK Signature

Pending iecefpt of the faffowfng documents

Date

7. Storage Maintenance Scheduling

ls preventive maintenance required during storage? Yes No

8. Inspection Certification

A. The following items do not meet procurement and receipt Inspection requirements and are
re|ected.

Disposition and/or Problem or
Jt~m~N. ti n n nf rmn R rrNm r

B. The following items meet procurement and receipt lnspectfon requfrements and are acceptabfe
for Installation and use.

~tm~N.
APmc

ti n
sty'w

8. Shlpplng and Damage inspection By:
ture ate

10. ttem inspection and Document Verification By

1t. Revfew and Approval By:

ture

~~7/Hi
ignature

ate

k e
ate

895500/p puss

8~~5 wee/ /a-I'a. I ~ g~ gpss
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70.104 5/89)

a Technical and Ecological Services ir9824
QUALITYRELATED MATERIALS
RECEIPT INSPECTION REPORT

(trM~ctlons for use on back ot report)

Procurement Information

Purchase Order No.

Vendor/Manufacturer

La 8

~~ti g
8

2. Shipping and Damage inspection

Acceptable Note Damage Under Remarks

3. Item inspection

A. Inspect each Item to the procurement document requirements

~Acceptable Not Acceptable

B. Functional Check Acceptable Not Acceptable

LIst ail Discrepancies In
'Remarks'ot Applicable

4. Documentation Verification

Review documents for each item to the procurement document requirements

Acceptable Not Acce ptabte

List ail Discrepancies ln
'Remarks'.

Storage and Identification

ls the material and/or equipment tagged or IdentiTied and stored properly?

If no, explain In'Remarks'Yes No

6. Remarks (attach additional sheets ifnecessary)

Yes ~ NoAttachments:

/g y pew/ ~./- +5/g @0
89'500/p pvs5





70-104 (5/89)

a Technical and Ecofogfcal Services

6.1 Conditional Release

Page 2

Conditionally released to customer per customer request.

Describe Condhon:

Conditional Refease - OK Sfgnature Date

7. Storage Maintenance Schedulfng

ls preventive maintenance required during storage'? Yes

8. inspection Certification

A. The following Items do not meet procurement and receipt inspection requirements and are
rejected.

Disposition and/or Problem or
~lt mN . ti n n nf n R rMm tr

B. The following items meet procurement and receipt Inspection requirements and are acceptable
for hstallation and use.

Qt>~mN >. Qg>ntity t L tin
LU'~ cab I'~ sr

cour~

9. Shipping and Damage inspection By:
I t re ate

10. ftem fnspection and Document Verification By

11. Review and Approval By:

ure

4%~7~~~
fgnature

J~ gy
ate

~/ w
ate

Al~p (Q. '/ $6/
8Q~/p pu55
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Report Issued: MAR $ 2 )g9)

PG & E

Report 491-91.59
Sheet 1 of 1

TECHNICAL AND ECOLOGICAL SERVICES
STANDARDS LABORATORY

(415) 866"5212 . (PGBE) 251-5212

CALIBRATION REPORT

Instrument owner: TES — HECHANICAI SECTION

Description: 12" DIAL CALIPER
Manufacturer: MITUTOYO
Model No.: 505-628
Serial No.: NONE

Calibration Environment: 23OC and 46X IlH.

TES Job No.:
Cal. Ref. No.:
Other I.D.No.:
Procedure No.:

18958Q
5265
ERME-054
MMD-07

Instrument was .received in good physical condition.
Conents: First calibration at TES.

As received: In Tolerance.

As returned: In Tolerance (meets manufacturer's specified accuracy).

No maintenance was performed.

Calibration Results: Data in RMS.

CALIBRATION STANDARDS

USED'ESCPIPTION

KAHUFACTURER NOOEL No SERIAL Ro CAL DATE DUE DAIS

GAUGE BLOCK SET STARPETT

GRANITE SURFACE PLATE STARRETT

SC84AAX

AA EOP80310

93088.2
ELS-019

11-08-90
04-03-90

1'I-08-92

04-03-93

Accuracy inforaation is in the calibration procedure.

STANDARDS ARE CALIBRATED TRACEABLE TO NIST OTHER NATIONAL STANDARDS OR PHYSICAl COHSTAHTSD

OR CALIBRATED USING ACCEPTEO RATIO TECHNIQUES,

CALIBRATED: 03-01-91 Calibrated B

RECALIBRATION DUE: 03-01-92 Reviewed By

Approved By

Distribution: ORNolfenber9er
OLNayeda-indexer-Nuclear Related
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Report Issued: Mpp ] p ~99~

P'R& E

Report 491-91. 61
Sheet 1 of 1

TECHNICAL AND ECOLOGICAL SERVICES
STANDARDS 'I ABORATORY-

(415) 866-5212 (PGBE) 251"5212

CALIBRATION REPORT

Instrument owner: TES — HECHANICAL SECTION

Description: 2" HICROHETER
Hanufacturer: STARRETT
Hodel No.: 2
Serial No.: NONE

Calibration Environment: 23OC and 46K RH.

TES Job No.: 18959Q
Cal . Ref . No.: 1298
Other I.D.No.: ERME-036
Procedure No.: HMD-03

Instrument was received in good physical condition.

As received: In Tolerance.
V

As returned: In Tolerance (meets manufacturer's specified accuracy).

No maintenance was performed.

Calibration Results: Data in TES central file.
CALIBRATION STANDARDS USED:

DESCP.IPTIOM MAMUFACTUFEP.

GAUGE BLOCK SET STAP.F.ETT

NDDEl Mo

SC84AAX

SERIAL Mo

93086.2

CAL DATE DL'E DATE

11-06-90 11-06-92

Accuracy inForeation is in the calibration procedure.

STAMDAPOS ARE CALIBRATED TRACEABLE TO MIST, OTHER NATIONAL STANDARDS OR PHTSICAL CONSTANTS,

OR CALIBRATED USING ACCEPTED RATIO TECHNIQUES,

CALIBRATED: 03-01-91 Calibrated B

RECALIBRATION DUE: 03-01-92 Reviewed By

Approved By

Distribution: DRWoIFenberger

DLKayeda-Indexer-Nuclear Related



$k

t4

(1,

IO
A



Report Issued: Fpe ~ 7 )Bg]
PG& E

Report 491-91.44
Sheet 1 of 1

TECHNICAL AND ECOLOGICAL SERVICES
STANDARDS LABORATORY

(415) 866-5212 (PG8E) 251-5212

CALIBRATION REPORT

Instrument owner: TES — HECHANICAL SECTION

Description: HICROMETER
Hanufacturer: STARRETT
Hodel No.: 230
Serial No.: NONE

TES Job No.: 18876Q
Cal . Ref . No.: 1750
Other I.D.No.: ERME-043
Procedure No.: HMD-03

Calibration Environment: 224C and 38% RH.

Instrument was received in good physical condition.

As received: In Tolerance.

As returned: In Tolerance (meets manufacturer's specified accuracy).
Coneents: Anvil and spindle parallelisa could not be checked due to a broken optical parallel.

Naintenance performed: Cleaned interior and exterior.
Lubricated threads.

Calibration Results: Data in RMS.

CALIBRATION STANDARDS USED:

DESCRIPTION

GAUGE BLOCK SET

XIXUFICTDRER XDDEl XR

STARRETT SC84AAK

DERTIl XR

93085.2

C~l DIT DUE DITE

ll-05.90 ll-05-92

Accuracy infornation is in the calibration procedure.

STANOAPOS ARE CALIBRATED TRACEABLE TO NIST, OTHER NATIONAL STANDARDS OR PHTSICAL CONSTANTS,

OR CALIBRATED USING ACCEPTEO RATIO TECHNltIUES.

CALIBRATED: 02-22-91 Calibrated By

RECALIBRATION DUE'2-22-92 Reviewed By

Approved By

Distribution: ORWolfenber9er

OLNayeda-Indexer-Nuclear Related

/

P~~bzeS n~~1 tP Y F
~ ~ ~~ ~ /3 ~< P k~



'ig

0'



Report Issued: FEB ] p ~g9) Report 491-91.28
Sheet 1 of 1

TECHNICAL AND ECOLOGICAL SERVICES
'TANDARDS LABORATORY

(415) 866-5212 (PGEE) 251-5212

CALIBRATION REPORT

i".BS24 . ',

K

Instrument owner: TES — MECHANICAL SECTION

Description: STOPWATCH
Manufacturer: HEUER
Hodel No.: TRACKSTAR
Serial No.: NONE

TES Job No.: 18656Q
Cal . Ref . No.: 3639
Other I.D.No.: ERME-053
Procedure No.: SW-1

Cal ibrati on Envi ronment: 224 C and 39K RH.

Instrument was received in good physical'condition.
As received: In Tolerance.

As returned: In Tolerance (meets owner's specified accuracy).
Coeeents: Orner's tolerance is 0/- I.O second per 50 rinutes.

No maintenance was performed.

Calibration Results: Data in RMS.

CALIBRATION STANDARDS USED:

0!SCF!FTION MANUFACTURER NODEl Na SERIAl No CAL DATE DUE DATE

TINE/FREQUENCY BROADCAST H.B.S.-AY

Accuracy inforeation is in the calibration procedure.

STAHDAPDS APE CALIBPATED TRACEABLE TO HIST, OTHER HATIOHAL STAHOAROS OR PHYSICAL COHSTAHTS,

OR,lALIEi?ATED USIKC ACCEPTED RATIO TECHNIQUES.

CALIBRATED: 01-30-91 Calibrated By

RECALIBRATZON DUE: 01-30-92 Reviewed By

Approved By

Distribution; DRHolfenberger
DLatayeda-Indexer-Nuclear Related
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Report Issued:
~py ~ 6 ~ggo

PG8c E

J

Report 491-90.437
Sheet 1 of 1

TECHNICAL AND ECOLOGICAL SERVICES
STANDARDS LABORATORY !

(415) 866-5212 (PGKE) 251-5212

CALIBRATION REPORT

Instrument owner: TES MECHANICAL SECTION

Description: CALIPER
Hanufacturer: DOALL
Hodel No.: NONE
Serial No.: NONE

TES Job No.: 18099Q
Cal . Ref . No.: 4139
Other I.D.No.: ERME-052
Procedure No.: HMD-07

Calibration Environment: 224C and 42K RH.

Instrument was received in good physical condition.
As received: In Tolerance.

As returned: In Tolerance (meets'manufacturer's specified accuracy).
Lieited calibra'.ion: Depth ca)iyer is not calibrated.

Hairtenance Perforeed: Checked batteries, cleaned externally.

Calibration Results: Data in TES central file.
CALIBRATION STANDARDS USED:

OESCRIPT ION ~NAKUFACIUR R N~DDE ND

6AGE BLOCK SET 00-ALL 88R

Accuracy inforetation ia in the calibration Procedure.

~DRIAI No

8581

~CA DACE ~UE DAI

01-13-89 01-13-91

STANOARDS ARE CALIBRATED TRACEABLE TO MIST, OTHER NATIONAL STAHOAROS OR PHYSICAL COHSTAHTS,

OR CALIBRATEO USIH6 ACCEPTEO RATIO TECHNIQUES.

CALIBRATED: 11-08-90 Cal ibrated
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PACIFIC CALIBRATION SERVICES
P.O. Box 059 La Honda Ca.04020(415) 459-5558

TESTING MACHINE CALIBRATION REPORT

CERTIFICATE
No. 11144-1

Page 1 of2

Pacific Gas S Electric
3400 Crow Canyon Rd.
San Ramon CA 94583
Attention: Dale Wo Ifenber ger
Machine Mfg: Tinius Olsen
Capacity: 12i000 ¹

Date: ll/01/90
Recall:05/01/91

P.O.No: L0831966
Type: Universal
Mfg.Serial No: 60434-1

MACHINE-ERROR
0¹ 0.00%

10¹ -0.50%
10¹ -0.34%
4¹ -0.10%
5¹ -0.10%

15¹ -0.25%
30¹ -0.38%
25¹ '0.25%
25¹ -0.21%

CALIBRATION EOUIPMENT DATA
USE LOAD MFG BY VERIFIED VERIFICATION LOAD
CODE CELL BY DATE RANGE

1 797945 REVERE N.S.T.L. 5/04/89 500i000 ¹
2 788830 REVERE N.S.T.L. 5/04/89 50t000
3 895442VL REVERE N.S.T.L. 5/04/89 10 000
4 900157ZL REVERE N.S.T.L. 5/04/89 1 i 000

Ver ified by NBS Let ter No 822. A.S. T.M. E 74 NBS¹ SJTOl/104139
METHOD OF VERIFICATION: A.S.T.M. E4 and P.GEE.quality plan.

TEST DATA
USE CODE VERIFICATION READING MACHINE READING

3 lg000 ly000
3 2i010 2i000
3 3y010 3y000
3 4 1004 4>000
3 Se005 Sg000
3 6g015 6i000
3 By030 80000
3 10y025 10y000
2 12y025 120000

4
4
4
3
3
3
3

199.0
400.0
797.0

1 i 196
lo602
2i003
2i395

200.0
400.0
800.0

lg200
ly600
2i000
2>400

+ 1.0¹
0¹

~ 3.0¹
+ 4¹

2¹
3¹

+ 5¹

+0.50%
0.00%

+0.38%
+0.34%
-0.13%
-0.15%
%0.21%

4 50.0
4 100.5
4 150.5
4 200. 3
4 250.5
4 300. 3
4 401.0
4 499.0
4 598.5

USE CODE VERIFICATION READING

50. 0
100. 0
150. 0
200.0
250.0
300.0
400.0
500.0
600.0

0¹
0.5¹
0.5¹
0.3¹
0.5¹
0.3¹
1.0¹

+ 1.0¹
1.5¹

0%
-0.50%
-0.34%
-0.15%
-0.20%
-0.10%
-0.25%
+0.20%
+0.27%

877-. C W ko
MACHINE EAD ING MACHINE ERROR





4
4
4
4
4
4

10. 0
20. 0
39.9
59.9
80.2

100.0
120.0

10. 0
20.0
40.0
60.0
80.0

100.0
120.0

0¹
0¹

+0.10¹
+0.10¹
-0.20¹

0¹
0¹

0. OO/
0. 00'/

%0.25%
+0.17%
-0.25%
0.00%
0.00%

No Calibration Adjustments trade

Readings accurate to 1/IO of 1%

A.B.Richardson.
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J i 't 81: 1BPN WI RZBLES~CT PKS CLEVELANDl NEl Peebles - Electric Products, Inc.
P.Zi>8

January 9, 1991

1704$ Euclid Avenue
Qfevslancf, Ohio 4i112
Tefeyhone: {21d) 461-1500

Telex: 2i1664
Facslmtle: {21d) 481 -d385

Nr. Ed Halters
Pacific Gas and Xlectric Co.
333 Market Street
Room 9087, Ninth Floor
San Francisco, CA 94106

Dear Sirt
I have a ached to this letter copies of the Certif'ication on the
Fag Roller Bearing, and the Instrument Calibration Cards for ther

- Magnetic Crack Detector- Interturn Test Unit- Multimeter

I have been advised that Mr. Burt Hepponstall arranged'or Nr.
Don Bcuers to review AZZ Peebles Electric Machine Crimping Pro-
cedure Nc, 5523. I have a copy of this Procedure but can not
send it because it is an internal Document.

I hope this letter {with attachments) and the Melding, and N.D.T.
Proced-.e sent to Mr. Burt Hepponstall on December 14, 1990, will
close ive of the open audit findinga. Mr, Charles Moosbruggerwill contact you by phone on Friday, 'January 11, 1991, to update
you on the progress of the remaining two open audit findings.

Regards

NZI PZEBmS - ELECTRIC PRODUCTS, INC.

~wP
Frank D. rino
Manager, Quality Assurance

.cc: C. Noosbruggcr

FM/ph

httachmants

pwD~s rue~~ IQ.F Aa.i N~ rN g> g.yy
A wholly owned subsidiary of Northern Enpineellnp lndustrles Ltd., of Enpfsnd.
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14 91 18:85@ WI PEEBLES-ELECT PRDS CLEVEL~

I(EJ FKEbLES ELECTRiC FRCOUCTC, lltC. KO 1.10 AFR

Afk ROa 9005 2

(1) bUFFLiER llfi Faebies, Ltd,

(2) REDUIRKHKNT/REFERENCE bt 5750, Fare. 4.11 inspection, assur in', and test equipment

(3) FRObLQ/DlSCREPANCY The quality prograa for this requireesnt gas not belly iapleented aatlafactorliy as

mfribhi

te) There vere no departmental procedures descrlgrg the .ln-house calibration of the aortic

crack detector or the interturn alt (ref. OF 06 l001 end OP 06 l020 respectively, address calibration by

~xternai sources.) (Continued on next pebe.)

(A) bUOCKSTKD CORRECT)VK ACTiON kevlee referenced procedures, condu"t tralnlnb cf cobnlisnt personnel and

implement as requited.

(5) AUD)TOR DATE ///p/p~

(d) >ROKASLK CAUSE

TO bE CNPLETED bY bUPPL)KR '

Or ~~g fcc ~be CbLQrttMcn

(7) CORRECT(VK ACT)ONs (RPIEDlAL/WVHT'urtVE/PREVENT RECURRENCK) (~) ~aIhcIl~(~ ~~~ ~
(b) ~cued ca19mstim cards to D.P. 06AC6.9 mw being usad. (c) Intarhrn mit cited u>

grace~ cad caLRra~ card carpleted, (d) OaUhratsctl cf aultbaeter and crude detecAm

epiprltrl. mtb~hed ~astray fm cyerIltScn.

(I) SCHEDULED CCkklCTiVK iON L T

I

(9) APPROVED SY

DATE

TiTLK Qality Mss)ego

TO bK LETED bY NEi~FEESLES ELECTRiC PRODUCTS OUALiTY ASSURANCE

('l0) RESPONSE EVALUATED AND ACCEPTED bY

(t1) CORRKCT1VE ACTlONS VlklF(ED C
a C/A

OATE

(12) VEkif iED bY/DATE / I /]y APPROVED bY/DATE / v /)-9y

WE~S»~/ iC,S A~ I /fV-. Iu /P %g ii
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. 4.'f 14 '91 i8:86Rrf HEI PEEBLES-ELECT PRDS CLEVELAND/ P,3z3

Ale(T rlNP>XO nmT POOLS-t
CONT 1NUAT10 K

(3> (b> The eeaaureaent equfpnant calfbratfon card befnp utflfted by the teat department wa not the
approved fore attached to Pepartaental Procedure OP A06 AOS.

(3) (c) Tha aeaaureeent aqufpaent calfbratfon card saa not coat>fated for the fnterturn mft and ~

hanche5e eel fbraston record attached dfd not liat the eel fbretfon atandard uaed or the paraon perforefnp the
ca 1 lb rat fon.

(3) (d> The aagnetfc crack detector haa been cal fbrated afnca Sept, Rb, l%$ fifth a dfpftat Rl(tfaatar
that haa no certfffcation of traceebflfty to a natfonally reoopnfzad atandard.
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JAN '~t 81:2BPrl HEI PEEBLES~C7 PRDS U t.vr.i ~vN I NEI Peebles - Bectric Products, Inc.
r ~ c'xe

January 9, 1991

17045 Euc(id Avenue
Cleveland, Ohio 44112

Telephone: g18j 461-1500

Telex: 241664

Facalmlle: t216) 461-N86

Mr. Ed Walters
Pacif ic Gas and Electric Co.
333 Market Street
Room 9087, Ninth Floor
San Francisco, CA 94106

Dea" Sir t

I have a ached to this letter copies of the Ce tification on the
Fag Roller Bearing, and the Instrument Calibration Cards for the:

- Magnetic Crack Detector- Znterturn Test Unit- Multimeter

I have been advised that
Don Bcuers to review NZZ
cedure Nc, 5523. I have
send it because it ia an

Mr. Burt Hepponata13.'rranged for Mr.
Peebles Electric Machine Crimping Pro-
a copy of this Procedure but can not
internal Document.

I hope th' letter (with attachments) and the Melding, and N.D. T.
Proced" re sent to Mr. Burt Hepponatall on Decatur 14, 1990) vill
close five of the open audit findinga . Mr . Char le s Noosbruggervill contac . you by phone on Friday ) January l1, 1991, to update
you or. the progress of the remaining two open audit findings

Regards

NEZ PEEBMS - EL'ECTRZC PRODUCTS, INC.

Frank D ~ r ino
Manager Quality Aosuranco

.cc: C. Noosbrugger

tM/ph

httachments

y~s ~~)) )g,y uev. ~ ~ N <j 5 g'l
A wholly owned subsidiary ot Northern Enpineerlnp lndustrlas Ltd„of Enpland.
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PadRc Gas and EWric Company
Diablo Canyon Nuclear Power Plant

Facsimile Cover Letter

DATE:

~Kid ~ ~*
COMPANY:

ADDRESS:

TE COPYa

CONHRMK

TOTALNUMBER OF PAGES
INCLUD&lGCOVER SMUT:

FROM:,Q. g, +~~
COMPANY:

ADDRESS: C

TKLECOPYN:-

CONFIRMO:

TELEPHONE 0,

MESSAGE:

f~e
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This final inspection of the subject generator just prior toaasembly ayd test concentrated on machine fabricationtechniques, craftsmanship and adherence to design. Xnaddition to overall appearance, the following Ipecific itemsvere inspected.

,Xaterial Bpecificationsc The material certificates verereviewed and approved during the previous audit.
Ageakance~

Tight~ Satiefactoryo No laminate gapa visible.
Stacked Qniforalys Satisfactory. Slats perfectly
aligned.
ventilation Slats clear: Unaatiec'actory. Numerous slots
blocked by insulating resin from the dip-and-bake
procesi. (hll Ilots vere cleared prior to myreinspection the following day Satiifactory. )

Clamping Structure Tight: Satisfactory.
fasteners Tack Molded; Not Applicable. Mo throughbolts, each compression ring is ve14ed to axial ribs.
Clamping tinlera Tight: Satisfactory. Each welded to
the compraslion ring at the outside 4iameter.

burrs�>

Slot Pingers and Bozo Surfacei None. A11
laminateN are surface ground after punching.
COre to Frame XOuntingi Solid. All COre aXia1 ribS
voided directly to the frame rings. Full vers,satisfactory appearance.

Stator %ed es

Xaterial Type: 013. per apprOved design change. An unpainted
sample vas not available for verif:cation, hovever, the lightcolor of the installed vedgea is consistent vith Gll
appearance.

Desk,gn Oeometryt Per design~ 2e4 x 19.7 x 275 ala pith 24
~ Cga radius. g)o e>e p~wa'a +h>~+el +> ~+Wag~ aj~
Specification Spacino: None. Cc ntinuous through slot. Thedriving length ia a craftsman Ielection- Satiofactory «g,
Lnspectedi

CSC'BSoc



v ~;



TightLy Znstalled: Satiof aotory.
Condition After Drivingi Good. No damage to the driven
Surface. No distortion from»loess slot fill»rs.
tease

Previously Question»& Icl&si Appearance satisfactory. Unable
to thoroughly inspect or NM because of a heevy coat of paint.
MRZ assur»d that all sub)ect vel4s vere quality control
inspected.

Teaninal Box Additional Supports: Not yet fabricated. The
Iatirials are staged and the 4esign is in the Shop. The
assembly has not been Ich»dule&.

CT Lead Lengthen The shop vas uhavarc that th» CT secondary
viring vas NEX's responsibility. The &ravings vere locat»4
that lefined the requirement. Acteguate lead length vas aCM»4
as a written final inspection topic.
Vent Screens 1dequately Attached; All are secure,

Space Heater Mounting; The heaters are mounted on a single,
easily removed bot tom panel . Xnte mal viring vith RT
insulation is prop»rly route& an& anchor»&.

Stator 8 n&in

Knuckles Soli&< Yes (by sound).

Rn& Turns Syuua»trical c Yea. Excellent craftsmanship.

A&%plate ClearanCe, IlOoking to Boisei Yes. Only three blocks
vere questionable. %h»s» vere immediately ground to increase
cl»arahce.

Surg» Blocking Solidi Mo. Bore aide blocks, both ends, vere
~i+ axntied. This vas a fabrication oversight, and is specified in

th» design. The tying was begun immediately, and expect»d to
take approximately four shifts to complete,

Coil and Xnsulation Construction: Unabla to inspect. %he
inital314 coils are totally sealed, and no test coil +as
yeovi4ed.

Srased verses Cr i@ed Coil Torminations > A11 internal
terminations are the crimped type by design. X compared the
field termination Nrocess Itandar4 vith the termination

M4 pt kfk hL ~ Ih e ' l4 tl l.(gg gf&n~cfpI~

pl&7nf I'2~ p ~ / p~. Q p
C8'd 7985E226

188 '9tid ~:S1 16 < 1G
NVf'NltN.

SD2 8d:.3 3"oQg 4659 82:11 1661-58-E39





0'he vritten termination tool calibration procedure vas
acceptable but arginal. They agreed to investigate a
'go/no~o" aethod for future calibration. Also, future design
should specify braced or a$ 1ver solder terminations.
l4otor/Generator Nanufacturers have found crimped terminations
in high voLtage/high current machines to be the less t
satisfactory.
N'inal Seal Coat (Internal)t Not required by design. Earlier
aachines vere seal coate4< but it is not a necessity. The
ooating ii more for appearance than service on dipped or vPZ'd
aaehines.

Paver teads: SI rubber vith external woven )acket per design.
The internal routing and support is satisfactory. The support
at the frame exit was not instaLLed yet, but was acceptable as
described.
RTQ's: The RTD'a are 3 vire, 10 ohms at 25 Begrees Centigrade
per design, The routing and support was satisfactory.
Rator

Brush Rigging s Not available.

Slip Rings ~ Satisfactory. ihe rings vilL be machined
concentric with the rotor shaft after mounting.

Pole Key Medoea~ Satisfactory. Full width minimum spacers
added and driven tight. The vedges vi 1 be checked prior to
rotor balance, .machined flushed with the spider> and tack
velded.

Pole "V" Blocks~ The blocks do not extend to the lover step
rtion of the vinding, vhich is unsupported. NEZ assured

hat the improved "pole turn bonding epoxy" vill properLy
Support these oonductors. Previous bording material releaoeh
Several turns on one ECPP generator,

Pole bashara: Satisfactory. changed to OP03. There is
sufficient overhang and ao fyabrication damage.

Polo Terminating Ltadss The termination Ss in progress. plat~
OXteaoicn leadS < apyrOXimately 1 inCh eida,~ formal< E8e
terminating conductor and are full volume soldered. the
support aethod as Questioned. NET claimed it to be the
Stan4ar4 tabrication Iaethod.

Non Searing Shaft Iurfaoes! Satisfactory. 0'he surfaces pill
be cleaned and painted prior to assanbly.

Srushes and Teadsi Not available. '

~g~p /9, / g~ /
588'35etc! 1P:St 16< tC NUl'





Staring Xnaulatfon: Not available.
ce ligneous

Bear ing and Bearing Support properly Preserved Pr ior toTransport (the bearing and bearing support vcr'adly corroded
00 the spare gonerator)s MRZ vill coat the bearingi bearing
support and surrounding area vfth Shell "Rnais" @rior to
aaaembly.

Compare Haneplate vith Purchase Order De|czfptfon: Nameplate
not yet fabricated.
Any Dfftarancea from Drevioua Machines: per MEz< none beyond
approved deafgn changes. Iawovcr, this aachine vill not
receive a final stator iaaf. coat. The other machines are
Coated. This topic could nat be located in the available
deaf gn.

Dfaouaafon of Items in WaE letter dated October 29, 199biAll resolved Natfafactorfly.
'iscussionof Generator Bhaft Crounding (vhy is this not a

design feature?)s The grounding is usually furnished to the
cuatcuner specifications. Zt was not specified on thfa order.
Brush Shipping lQthadT Bat iafaotary. The bruahes are
installed in the rigging but isolated (insulated) from the
alfp ring.
Rardne a T tin
T witnessed a European oquiva3.ent hardness test performed on
the generator rotor shaft coupling end. The hardneaa readings
vere taken at several different 1ooations (approximately l8
inoh aeparations). X accepted the manufacturers aaaurance
that the conversion chart furnished was appropriate for
verifying the PGCR re~ired hardness (PGaE specified a minimum
of 81.5 Rockwell B Rardneas). Based on the above, the
hardneoo teat aa vitneaaed vas acceptable.

ncluaion

Several unaat fsfactory Nachf ne conditions vere discovered
dur in'he inspection and vere immediately repaired or
scheduled d'or prOsyt raaolution> Consi4ering the aiae and
Complexity of thio ganirator< the nuaber and nature of
conoerns dfaoovare5 vere amall. hasuming no hidden flaws,
vhioh vf13. be revealed through testing thia ahould be a
totally reliable aachine,
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The methods used to fabricate machine components employed
tools and technology, aelactad over many years of Ixyeziancaf
to produce the best product not the least costly or quickest
to manufacture. MRI admittedly returned to individual hand
punching and grinding of each core lamina to assure that
Iiotoz, generator< and transformer 4.'ores vere the most'fficient and reliable that they ooi:,ld produce. Other similar
ideal but labor Lntensie'e aethods Mere vitnessod along the
production lines.
Craftsmanship an this order and throughout the factory vas
excellent. Production linis Nero elean and neatly organiied.
Every person met vaa friendly and anxious to explain in detail
the Sask being perforaad. Xh vas obvious that NRI people ver»
oonsiderate of their faotory and product.
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MACHMI~ .

hut?Son %Llahegh Qa axe
%@phoae foal) NiQlt Whse 701% (ttRÃMQ
haa qadi) Na WS

te your Sax of ith oahuary ve adviie the tollovihy~
Oon bauer ctieouII ~4 ih detaii vith out'avkd Sruhtoh our
ook1 ar~k,hy yrooeduree ahd these vere Couhd Ca he
~ooeptahle to him.

2 ~ )pith regard to shaft hardheoi teat this
reguic'eleht {it Mal hat 4ti!OOIOed dux'Xhg the e 4 s Au'CLC )
gou are «ware that ve required c1arifioatkoo o! thil ahd ve,
aahtaoted surt %eypohetall af totI - sort taxed detai]I
(oopy at fax attao ed fax your records'

hac'd!Lese t00t vae oagried out yeiterday ia the preeehee
ef Son bauer - lest vae oarrieiL eut euooeslfu14'nd
bell.eve a figure of 00 vaa obtained, Z have Iequeoted our
4 5LNP e ctioh Co Jive u 0 a teat rePort ~ Chk I 'Ni11 he
~ ohmitted to you 4,a due eouree.

Ai adv Lied Ebove thiI Seat vas a aev re~irament and
involved Qa ia much time to dig aut RgQigkleht lhd Carry outtait etc. &cordiagky ve intend ta eahcaKt ah extra eastfor shia tbi'I vaa mentioned to Ooa, ahd he appeared to
accept this
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JAN 1B '91 84:21Pt1 NEI PEEBLESMLECT PRDS CLEVELAND
a P.2'8,

1991

THIS EVALUATION ZS 'N RESPONSE TO THE REQUEST BY MICHAEL
YRESLER OF PG&E TO RON POLXTI OF NEI-PEP XN HZS LETTER OF
OCTOBER 24~ lQQO.

THE SCOPE OF THIS EVALUATION COVERS BOTH ITEMS REFERENCED AS
AFR NO. 4 AND AFR NO.6 ZN THE LETTER. THE FORMER REQUESTS A
DESCRIPTION OF ALL DESIGN AND MATERIAL CHANGES ZNCUÃtRD SINCE
THE MANVFACTURE OF THE OF THE ORIGINAL FIVE GENERATORS WITH
TECHNICAL EVALUATION. THE LATTER SUGGESTS AN EQUIVALENCY
EVALUATION OF NEX PEEBLES LTD. PROCEDURES AND SPECXFXCATIONS
TO NEI PEP PROCEDURES WITH ANY EVALUATION THAT CANNOT
ESTABLISH EQUIVALENCY BEING SUBMITTED.

THE INTENT BY NEX-PKP ZS TO PROVIDE AN ACCURATE AND FACTUAL
SYNOPSIS COMPARING THE DESIGN, MATERIALS, AND PROCEDURES USED
ON THE CURRENT MACH1NE WITH THOSE SPECIFIED FOR THE ORIGINAL
YACHXNES. CERTAIN FACTS LIMIT OUR ABZLITY TO DO THIS WHICH
MUST BE WEIGHED WHEN INTERPRETING THE EVALUATIONS

THE FIRST ORDER COMMENCED 21 YEARS AGO. OUR KNOWLEDGE OF THE
ORIGINAL MACHINES AND THK SPECIFICATIONS TO WHICH THEY WERE
BUILT ZS LIMITED TO THE DOCUMENTED EVIDENCE THAT WAS RETAINED
M THAT TIME. THXS DOCUMENTATION XS WHAT WAS APPROPRIATE AT
THAT TXMK, BUT SHOULD NOT BE JUDGED AGAXNST CURRENT STANDARDS.

NO ATTEMPT XS MADE TO ZDENTXFY ANY MATERIAL OR PROCEDURAL
CHANGES THAT OCCURKD AMONGST THE FIVE ORIGINAL MACHIh'E; IF,
XN FACT, ANY HAD.

NO COMPARISON OR EVALUATION IS ATTEMPTED RELATIVE TO THE
GENERATOR BUILT IN 1987 BY NEI-PKKBLES ELECTRICAL MACHZhES.

A HIERARCHY OF CHANGES EXISTS AND IS NOTED ON THE SHEETS AS
FOLLOWS;

A. CHARTS HEADED THESE CHANCES
NAY AFFECT THE FORYig FITS OR FUNCTION OF THE GENERATOR.
SUCH CHANGES MUST BE SUBMXTTED TO PGRE FOR EVALUATION.
OUR EVALUATION OF SUCH CHANGES IS BASED ON PERFORMNCE
CkgQ&CTERXSTZCS OF THE GENERATOR~ BOTH ELECTRICAL AND
MECHANICAL'ROMEVALUATXONOF OTHER CLASS 1E GENERATORS
WE KNOW THAT THE NAGNXTUDE OF SEISMIC STRESSES IS,
GENERALLY MUCH LESS THAN THE OPERATING STRESSES - WHEN

THE TWO STRESSES ARK SUPERIMPOSED THE SEISMIC STRESSES
CAN BE CONSIDERED NEGLIGIBLEt BVT SINCE PG&K ZS
RESPONSIBLE FOR THE SEISMIC EVALUATIONS PC&K MUST

pE2$ 8C.ES /L/C7l1+ /2. 't/'ZCV. / /9V ~ p + 8 $ j5
NZI Nfl Hob{co-E{ectr{c Producte, 1nc., 17045 tucl{d Avenue, Cteve{and, Oh{o 44112
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itive 2

EVALUATE THIS ASPECTS
.I

B. APPLZCATZONS (LIKE FOR-LIKE SUBSTITUTIONS) o CHANGES
WHICH ARE INCURRED ZN THE IDENTXFICATZON OF MATERIALS OR

" PROCESSES DUE TO THK FACT THAT THE ORIGINALMACHINES WERE
BUILT UNDER AÃ AMERICAN SYSTEM OF SPECIFICATIONS, WHILE
THE CURRENT MACHINE IS BUILT UNDER A BRITISH STANDARDS
SYSTEM. NEZ-PEM jQS FORMALLY NOTIFIED NEZ-PEP OF SUCH
SUBSTXTUTZONS AS WELL, AND NEX PEP REVIEWED SUCH
SUBSTZTUTXONS ~ NKZ-PEP WILL MAKE A FORMAL REPLY TO NEZ-
PEM TO DOCUMENT THXS ACCEPTANCES THERE IS NO CHANGE IN
SUBSTANCE WHEREVER A TRUE EQUIVALENCE EXISTS AS SOYE
MATERIALS CAN COMPLY WITH SEVERAL STANDARDS

'IMULTANEOUSLY'HE

QUALITY CONTROL AUDIT HAS POINTED TO A NEED FOR A MORE
STRUCTURED APPROACH TO THE 'HANDLING OF CHANGES' WE ARE
COMMITTED TO THIS FORMALIZATION. IN ORDER TO CLOSE OUT THE
AUDIT FINDINGS ISSUES CONCERNING THE ENGINEERING INTERFACE
%ILL BZ RESOLVED.

TOWARD THIS END g NKX HAS XSSUED DRAWING CHANGE NOTES TO PEP
COVERING CHANGES INCLUDING THOSE OF TYPE B ABOVE
"APPLICATIONS". PEP HAS APPROVED THESE BY MEANS OF THE
~MATERIAL SUBSTITUTION FORYi AND AUGMENTED THE EXISTIhG PEP
MATERIAL SPECIFICATIONS ACCORDINGLY, FOR THE SAKE OF FUTURE
CLARZTYgbHEREVZR THIS IS POSSIBLE.

ZONS U

NEI

PZM c

PEP

DCR c

PG&E ~

DWG c

Y.P.

ULT c

NORTHERN ENGZNEERXNC INDUSTRIES. REFERS TO ORGANZZM'XOh
IN EDINBURGH, SCOTLAND

PEEBLES ELECTRICAL MACHXNES ~ SAME AS ABOVE

NEI PEEBLES- ELECTRIC PRODUCTS. REFERS TO ORGANIZATION
XN CLEVELAND, OHIO.

DRAWING CHANGE REQUEST. FORM NO e 1255 IN PEP QUALITY
ASSURANCE SYSTEM. ZT IS USED TO DOCUMENT DRAWING CHANGE
REQUESTS, ADVANCED ENGINEERING CHANGES, ENGINEERING
ORDERS, AND MATER1AL SUBSTZTUTZONS.

PACXFIC GAS AND ELECTRIC CO.

DRAWZNG.

YIELD POINT

ULTIMATE TENSILE STRENGTH

NEI MEt peebtee.Electrtc t~ts, inc., 17D45 Euctid Avenue, Ctevelind, Ohto 4c1$ 2
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NZ CONSIDER THE INFORMATION ME, HAVE GIVEN HEREIN( TO BE HIGHLY
PROPRIETARY AND EXPECT THAT IT NOT BE DIVULGED TO ANYONE
OUTSIDE OF PACIFIC GAS AND ELECTRIC COd WITHOUT OUR WRITTEN
PZRMZSSIONd

SUBMITTED BY

NEI PZEBLES ELECTRIC PRODUCTS, CO.

CHARLES MOOBBRUGGER

ENGINEERING SPECIALIST

i<. 9 A ~R / 877, f y~
~ggg gtt tstsdes ltsetrtc preducts, tnc., 'ttttt ducted evstvtt, dlevtlend, tete tttt2
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F'EB 87 '91 84:16Pt1 MI PEEBLES~ECT PRDS CLEVELRND

HEI NEI Peebles - Electric'Products, Inc.

P.

2'ebruary

7, 1991

17045 Euclid Avenue
C(evefand, Oh(o 44112

Telephone: (21B) 4B1-1500
Teltx: 241554

Viclitttiti:g1e> 4B1-csee

KT 3224

Hr. Ed Halters
Pacific Qaa 4 Electric Co.
333 Market Street
Room 9087, Ninth Floor
San Francisco, CA 94106

Dear Mr. Halters:
Following up on our communication of January 18, 1991, attached is
a summary of the procedures which were required by NEI-PEP purchase
order placod on NEZ-PEM, and their dispocition,
The intro'duction to that earlier communication would be applicable
here, aa'ell.
Yours truly,
NET Peebles- Electric Products, Inc.

Charles Moosbrugger
Technical Manager

f'c@M petr'P. / g8'( g7 8 /g IP H $9

A wholly owned subsidiary o1 Northern Enpineetinp Industries Ltd., ot England.
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STIJXI K PS-9XW DELINEATES SAP )NSTWJCTttSS FM A5%)NLT Of SEC%NIAL LNI)NAT)ITIS
AN) USK Of RRtf)$ TO PROVIDE PR~R St%)J.

CJWK NJILT TO 1NIS PROQARE pg ( g ] (p'

STAR% COlL )NINA)ION
Et-1.1.0

TRIS KWIIKIN)NC INS)RlCf)ON OKSCR)RE5 TNE INQNATIW STS)Ht IJIER
ON STAN% COJLSJ INCLl&f5Jlltot)ALS~ WWTS, ~ SEANCE Of
OPERA))IRS- 'tlll5 )N)IRMA))ON 15 CALC1LA)IO NT PEP KNStlKKRIICe AN)
RE(MB M CD-L AW i9-L OATh SRKETS

tJSEN AS IS. ANT «ATKNIALSmSrWrtma a APPLtCATItaS TWT
JIAT INl% lKCR%$ Mf LIS)ER )N IRTTRIALCI~

)VS- ':I-I a Jt J-J'=-

COIL PCXXSS) K
KP-1.1.D

L)5TS PROCKSSINe PRACTICES fta IOKINQ I&El-l.).O COILS Ct)ILS NAMKAC)lR% IN AICO~CE IJITN TRIS SPEC

~g) ( gQ+J.J L

lNAPPKR TAPER COT
K)J- 4 1

DESCRINES 0)%%St WS RR TRAPEZOID SNAPID COtl UPPERS mamaS WJILT TO TRIS amma.

INSPECTION PNOCKNINES
K1-3.1, EQ-2.11

El-3 1 tNILINES INSPECTION) OIIHtS)tNAL CNKCXS AT VARMJS STAGES
Of J)ANJTACl1RK

KO-2 1l PSOODTJJ Tl&XR)R RKCINN)NS D)IKNS)(AS FRNt INSPECTION IN
P.E.P. OC STSTBI.

<yg. P.> Jl, gJ.=>4)17<~ J

) l<~<',-,» ~j.<>,y. yq>g- +ypvScrVi r Wt:«g'<'5.
T%$K SPECS ARE ICÃNPJNATED N Ml INSPECTION PRNNIE R-5434,
ISSUE 7, REV 1 ~ )L2.90.

NJT NKCESSART TQ ~ TN)S RS INSIRIJIKIT CF ~
i P'<=-ai gg~<. r>J=Jt.'..='Jv ]--'~JIB ."-ff<-~ J

'qf]Ji=
J<ieCJV-/Opt'OlL

TEST)W ET-2.2 'I KNG)DER)NG SPKC )Nt)CN RETKNIINES )N'PROCESS TEST VJN.TASK lQL)JES.
ALSO CWM)NS SO% tRJ)OA)JCE AS TO IClllhl 1ES) PNOCUAWES.

TEST 1RN.TNK LEVELS OETKNNIKS NY TN1S SPEC ~ LISTED )JT P.E.P.
ON 1NE W-L DEC.

//1 /ff7 ~ 7+( I K OL"Ay~'4DP -'-'~~'-~-~
g
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ITOI

tD-L SPEC. 105Ul STATOR DESICN DATA 5%ET TRIS EWalKERIWe N3QIKNT I5%KO NT NEI
PEP DEFINES INE STATOR COILS USING NEINIIJOLOCY Of Et-1 1.0, AN)
PROVIDES A ~ ILL OF INTERIAL FOR T% COILS.

YK COILS ARE NJILT TO TRIS SCXtlttmT- re",")gg]oi .I: i„

IO L SPEC Itm23A STAIIW ~ COIL UJNDIM DATA 5%ET TRIS EJN INEERINs NQXHOA
IS%A NT NEI-PIP DEFINES TNE QX% COILS AWI NMNFS INRWIAT)ON
AWRJI TNEIR COWKCIIMr RID~Sr END NRACINCr NILL OF NATERIALs AW)
IN PNKESS 'TESt VS.TARES

~ ~ COILS ARE WJILT TO TRIS SPECIFICATlt%

rV 0;.'I<4 I»';~.- ~

9

P

STATOR ABACIWI
~ -bF201-2 TTPE C

TRIS DRWIW: Isa ST al-PEP ANJ CALLED eJT at MJ-L SPEC. RETAILS DtsaeSID te maagaISI3EmV «eWeV AS ma I-Hn.
T% NRACJNC EN'NE COlt. EJRJ TINNS. r g+'q~WC C.

z
CI

LJ

10 INQRATEO PIKES
EI-1.5.1

TRIS ENGI~INC INSTRUCTION INCURIES RATER IALS~ CALCULATED WJILb-
UPS, AND 50% PROCESSING NOTES

~OIES aJILT TO TRIS. A'<> r 1~41~ "~ ~

go
Q.

I-
O

POLE PROCESS, EP-I.S 1 PROIIDES FlRTRR PWJCESSINe INSTRUCTIONS FOR NNDJNC OF TNE ROTOR
POLES

PIRES WILT 70 TRIS 5PECIFICATIM /'-'> r- c
> ~r"'<-:0

W

M4

12 PIN.E KlDIW, PS-3022 T)TLED PWJCEDIWE FIN BALDING NOTIW POLES~TEN TTPE. TNIS
CENERATOR WLS NONRETAIL TYPE POLES, WJI WKTID. TNE i%LOS ARE LESS
CRITICAL IN DOVETAIL PIKES SO T% PROCEINNE HG7%%55ES REDUIRE-
NENIS OF DOVETAIL TYPE POLES

TRIS PR~ TS %%CIFIES lNO %LSINQ, IWICN lS ALSl l% %1%0
IJ%% ST PBI. PhkT 2 Of TNIS SPEC IS ARORESSBJ OF I.INE 15.
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PRK SRIRIK. PS-3054 TITIEN OR)i)INC 4% STNCNONXlS POIES -N)LIED POLES. AS >(NOYE, TASK
ARE DOVEIllL PIN.KS, %IT IIIE INTENT OF QXI> Nifl)IANSNIP IOR TK
SR)NO)NO Of PJR.ES )5 APPLICA8LE

NMKICTUIEN TO TNIS PEPIN i(,y, (.'/Qi> >);,.,> ~

1S

FOLK MAZ)NCr P5 3IO)

IOT ~ PS-3022 5%RA. 2

r
StAZ)%( Of ANNTISSBJR NARSe CXWTAINS GKRGVL INAZIJN) )NST~)ORS

NW DISTRtKTAE TEST %TINS) RNI DETECTING IIELD FUWS. Th)S SPEC
AS'EYISEN10 INCLIOE IPPROI>AL OF PKN PROCI)JINK OF R503S.

8)IE TRIS PS-%06 5PKC )5 )NKNT)CRL TO 5PEC ERA 4 MRICN Ik5
CSLLTD IRJT IW TIE NORW FIXE ~Y NRAJJI&. ACAllL NRAZINl
CARAT)&E VITR TRIS SPEC

J> jI' '1 i(6 ( >M > Jl J>I)
. ] ~. ()Ig,,>>U;,.>(>P (.—

p/n r/9l/>I((.- L-, //ti gPW2'.7>V(> li"-Pi-"><->'>r'

PREY) JNSLY DISCUSSB> iilOIXLIENTEN TO PSSE

g.'>c I.. J=J I ~l 'I- g 7-''-.,-')i i/L> Hf7/

A

16
4J 4

j'66

Ma
K
Q.

'

4J

PN.E MPKCT)IW,
PS.3518 Sh. 25

ET-1.1 ~ F IKID LM)
T95IINALS

INSPECTION PROCEOlRE IJN)CR SPECIFIES PERNISSIRIE tSI >RJN CRNN )N
ROTOR PCX.ES

SPEClf)KS SIZE OF TKR)IINAL STRIPS TO NE USED.

PNTS)CAL D)IKNSIIWS OF NO)IN PNES ARE )NSPECTKD 10 TR)$ SPEC.

jl,D Iij'f/)>)r'O(I r

PEP OCR IICN> %PRINK)) QNX f~vg I 4> 'fj>:li
C 1.54 ~/1L-'J<J-.

I
4J
4J
Q.

~VO~

)NSPECTIIW, EO S.5 NI INSPECTIJW RECOR) S%ET VSEO IN PEP IFACTMY ALTNRCN PEN NAS TK)R ISO %C8$ SKET, I COUPLE)EN M-S.8 VILL
RE PART OF OIX$%ÃT PlCSCE.
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2-12-90

EI PEEBL-S LTD
EEBLES ELEGTRI GAL t'1AGHI

NEP'AST

PI LTON
EDINBURGH EH5 2XT
SCOTLAftD

PURCHASE ORDER

peebtes-Electric Products, inc. P.O
rem ~ 1704~ Easel 4 A e c C4 4 ~ O>4<ll) Tempi Alf)4fl l500 Tdc Xil544

SHOP ORDER NO.
S-1128

~sao I««n ~ ~ Wu o«

ITE 'I CI'AIIT. OESCRIFTIOs

CHAi<GE ORDER "1

1) iNCREASE PRICE OF GENERATOR BY
4~.00 TO COVER ADDITIONAL
COST FOR POLE INSULATIOi< TO SPEC
EI le 5e 1 AfT'D EPOXY RESIN PER
f'NTERIAL SPEC i:Vi20.9
HEW GENERATOR PRICE 4234,%0.00

2) REF. PAGE 9H CHANGE PENALTY
CLAUSE TO READ:
12 PER KEEK TO A TOTAL OF 10K
NAX OF THE CONTRACT PRICE FOR
DELIVERY BEYOhD 30,,OCTOBER 1990~
OR AGREED REVISION OF THIS
DATED,

ACCT NO

RC C'. ~ Y

FOR IIIFORIAATIOROta TWS F

CONTACT

Cf+TIFICATIOR

SEE RfVERSE

D CERTIFICATE OF
AIIAI.TSI5

CERTIFICATE OF
COIIFORIIAIICE

Q FIO CfRTIFICATIOIIS
RfOIIIRE~

APR ROY EC

O.m

NOTES'
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PURCHASE ORDER

Peebles-Electric Products, Inc. P.O. No. 16271
8%%a ~ TTOeS Koeeid Arcaoe. Ge chad, Oiio 44lll Tc~e El id) dSl 1500, Tepee - SATSde

SHOP ORDER NO

NEI PEEBLES LTD S-1128
PEEBLES ELECTRICAL NCHIN
EAST P ILTON
EDINBURGH EH5 2XT TRAIIoaORYAYIOIICIIAR44o

SCOTLAi6 UK s PAGE 2 OF 10
~0 ~ FO ~

SEST

ESCRI PT I ON

GENERATOR, SYNCHRONOUS L- 08"
3250 KYAT .S PFp 2600 i LESi
900 RPi'1, 4160/2000 VOLTA'51/770 NP
3 PHASEi 6 WIRE CLASS F INSULATION>
80 DEGREE CENTIGRADE RISE BY RESIS-
TAi<CE (RTD) HORIZONTAL, SINGLE
BEARING WITH FORGED FLANGE SHAFTc
6 EfSEiiDED 10 OHN DETECTORS'80
VOLT 3 PHASE SPACE HEATERS AND
3-CURRENT TRAHSFORt'iERS FOR DIFFEREN-
TIPJ OVERCURRENT RELAYING PROTECTION
l'A)UhTED AND WIRED INTO THE i@IN A.Co
TERMINAL BOX LOCATED ON THE RIGHT
HAM) SiDE OF THE GEtKfQTOR V)HEN
VIEMED FRON THE BEARIt~G END.

INCLUDE (2) SPARE STATOR COILS FOR
OUR TEST 8 SHIP TO I'IlEI PEEBLES IN
CLEVELAND, OHIO,

THE FOLLO'lelNG WITilESSED TESTS ARE
REQUI RED:

1) INSULATION RESI STANCES STATOR
, AHO ROTOR,

") WINDING RESISTAf FACE, STATOR AtG
ROTOR.

3) OPt.N CIRCUIT SATURATION CURVES
AND LOSSES.

4) SHORT CIRCUIT SATURATION CURVES
AND STRAY LOSSES.

5) TEfPERATURE TEST BY Sli'IULATED
LOADING AT ZERO POI'ER FACTOR.

0010-3100

0010-3100
fOk 4IFORIIATIOte Ooa TIIIS O

CORT ACT

SEE FIEYERSE

0 CERTIFICATE OF
ARAEYSI5

CERTIITQATE OF
COIIFORIIAIICE

IIO CERTIFICATIORED IIEOIIIREO

AkkkOYE

DATE X ~ e
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SHOP ORDER NO.

S-1128HEI PEEBLES LT3
PEEBLES ELECTRI CAL NCHIN
EAST PILTOt)
EDINBORGH EH5 2XT
SCOTLAND UK S

" PAN"YF"2

PURCHASE ORDER

Peebles-Electric Produch, Inc. P.O. NO.
~%%% ~ 1TD45 Koclid Awooc. Onclood. OEso 44112 Tcccysooc EE16) 451 15SO, Tclcx ~ 541564

Dice

1-29-90
& I~ VP

~Csc gj
DESCRIPTION

~v CGA, f.OJ

X
ACCT. NO

LECTR I CA I i<SULATION

1) MRAPPER "B" STAGE N-70410
2) faICA TAPE (36YDS LG) l'tT-3.0.4
3) filCA TAPE (100 YDS

LO!iG) NT-3.0,0
4) f CHICA TAPE "B" STAGE YiT-10,33
5) DACRDi) TAPE IlT-10.5
6) GLASS TAPE tG-10.38
7) COTTOf'f TAPE f'tT-10. 30
8) DACROh GLASS TAPE YiT-10.37.
9) POLYESTER GLASS TAPE HT-10,7

10) DACROfc'ELT YiF-3,3
11) "B" STAGE ROPE (STATOR) f'1R-2041
H) HOiiEX (SLOT CELL) f'1P-5.8

CABLE

RRC'D, SV

1) z/0
2) f.-'G

3) SPACE HEATER LEE'S

RES I h

1) EPOXY (POLES)

VAR)1' SH

1) BLAC'rl

NC-10, 7
YiC-10410
YiC-3.0. 13

YtV-20. 9

HY-10.5

FOR WfDRI4ATION ON TIRS f
CONTACT

R.A. RO

CERTIFICATION

SEE REVERSE

CERTIFICATE Of0 4 TSIS

CEJITlfICATE Of
CONF ORCCANCE

NO CERTIFIC*TIONS0 REOUIRED

AFFROVEC~
DATE I

NOTES:
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MEl NEI Peebles - Electric Products, Inc.

17046 Euclid Avenue
CleVeland, OhIO 44112

Telephone: (218) 481-1600

Tele@ 241 664

Facalmll ~: (216) 481-63N

Dlcember 14,'990
Mr. Burt Eepponstal3.
Pacific'as a"inflect"..ic Co.
333 Market Street
Room 9087,. Nia'th Floor
San Francis'co,. CA.'4106
Dear Sir't

Z have attached to >is letter copies of a procedure for welding
rotor spider rods, and a proce'dure for non-destructive testing of
the poles.

NEX Peebles -'lect'.:ic'roducts, Xnc., N.D;T.'rocedur'e'5036 is now
referenced as aa al:ernative N.D..T. method in our'roduction'pecifi-
cation No. 3022.

R5036 calla for
flaws (cracks.)
be acceptable.

The remaining '5

Politi by, phone
time but remain

usitig.a'rod and a magnetic ink 'to detect surface
' have revi'cwed .this procedure and consider it to

of " items discussed between yourself and Mr. Ron
on l>ecember 13,. 1990, are beinc addressed at this
as tipen items.

Mr. Charles Mooabru<gger of NEX Peebles - Electric'roducts, Znc. will
contact Mr. Ed Naltors by phone next week to advise on the progress
of these items.

Z hope you find the 'two attached items to be acceptable.

Please direct any. f]trther questions to the undersigned.

Sincerely
NEZ PEEBLES RLECTl'.ZC PRODOCTSi XNC.

f.'pnme~~

F. D; Marino
Manager, Quility As8urance

FM/ph

p~y~ ~ /g,p gEM/ /%7 ~ / .ly
Encl.

Si1 'C
A ~holly oi tned subsidiary ot Northern Enplneerinp Industries Ltd., of Enpland.

Qh$13h3 l3 SQHd J.3313-53633d 13iI Wd91tEB 85, O1 33G
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t, guDUC:I ION -'I,LC lit'jC'AlIUfi0 es .:.::io(is'j90--"BD22
'I4'UPERSEDES .PS."., 01(),6. tq,.

'-
pygmy.

WEET aO....l.... OF...;...'".....;. m>ERST@ SY............................
PROCEDURE FOR. HELDING ROTOR POI.KS - 60lTED TYPE

THE FOLLOWING PROCEDURES MATERIALS AND REQUIREMENTS'.ARK TO BK

USED FOR WKl.DING, ROTOR POLES OF THE 50l,TED VARIE7Y TYPES'

~ r ~ ~ ~~r1$ rrpA ~ rr\ ~ ~

SPECiFI CATIONS
o ~ ~

POLK LAMINATIONNATL
. WELDING PROCESS

. TYPE
WKLDINC',POSITION OF WELDING

FILLER~ .METAL SPEC e

SHIELDED CAc
.MULTIPLE PA.'S SEQUENCE
WELD INC CURFKNT
ARC. TYPE
MELD CURRENT

PER EP .SPEC HS-70e38
L C KLDI G G

UAL IQ
HOR IZONTAI

.E.P. DIV. SPEC ME 1 o10 AWS

A5 18E70S 18 < IA 5 3

AR ON 5 OXYGEN
SEE . EP SP C PS-3023
EP. DIVo SPEC ~ PS 01

r ~ r

E.

1. 1 STACK ROTOR POlE LAMINATIONS IN STACKING AND PRESSING
~

' FIXTURE USING ENOUGH LAMINATION TO GIVE THE PROPER
'TACk AS SPECIFIED ON ROTOR POLE ASSEMSL7 DRAWING ~

1.2,."COMPRESS STACK BQQRKSSING IN STACKING FIXTURES MEASURE
STACK LENGTH ANdvADD!TIONALLAMINATIONS AS NEEDEP TO
MAKE UP STACK TO .PROPER LENGTH.

1,3 STRAIGHTEN LAMINATIONS'F NECESSARY bE SURE THEY'RE
ALL IN WITHIN THE CONFINKS OF THE POLK SHAPEa STRAI-
CHTEM POLK OF ANY WARPAGE.

1 ' FASTEN Cl-AMPS FIRMLY IN FLACE ON CROWN OF POLE TO
PRKV=.NT WARPAGE WHEN WELDING'

1 ~ 5'F ~ P')LKS ARE SKEWED REFER TO SPEC ~ . PS 3018'QR PROCESS ~

PORTEC fgC., KI.ECTRlt- PRODUCTS 'DMSfQNg l725 CLARKSTONB ROAD, CLEVEAND 441)2
"~'4: tREPQEO BY',";.'.z'.'.'ATE~i>AFAPPR YEO.BY; . DATE'> ~.'PPROYJip BY'.".',DlTE:

8'c't'iE AGE'RQbf j j.'gjjyj:Ea~h~k gent'Jp~~pjdz@ wzy't;,Es 86, i v ~g'„~
meed /wV A~ / H~ f P~ 30 ~ ss
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e
I PQODLJCTIOM: SPEC,IFICATIQN'.:,':l;:'.ii's'',":jojj'sjj''o."'""'-'."s'0';

Sue ERSEOES;... Pi..-.-'-. 'Gf lg/16 .-- .90?."

2 .3>F HO@ 4 ~ ol ~ ~ 0 OF yyyy ~ SUPERSEDED BY.'........
0

PROCEDURE FOR WELDING ROTOR POLES BOLTED TYPE.

P

1.6, SET MN WELDER TO THE PROPER SETTING AND WELD POLES.
PER THE PROCEDURE SET UP .ON.'PS 3015 ~ ~

1 ~ 7'EE SPEC ~ PS 302$ FOR THE CORRECT NUMBER OF'Kf D
PAS SK5'ND THK SEQUENCE OF GROOVE WEL'DING ~

i+8, REMOVE FROM PRESS ~

is 9 WELD COIL.SUPPORT HEADS'ON EACH END ~ '.,
s

1.10 'H& WELDER HAS COMPLETED POLE ASSEMBI.Y HE MUST STAMP
'T

'KITH HIS SYMBOL ON TOP. OF POLE HEAD.

.l. ll GRIND OFF EXCESS WELD PER SPEC ~ PS-3014e

'1.12 AFTt:R CRINDING~ CHECK FOR LOW SPOTS IN WELD'.FILL
~ WIT)i WELD II ANY ARE FOUND GRIND FLUSH — WELDS ON

. SIDES OF POLES MUST hE FLUSH WITH SURFACEo
'.'.13

INSI'ECTION TO CHECK CONDlTION OF POLE PER INSPECTION
RECORD SHEET EQ 5.B ~ .'

~ I

~ I..Z4 INSPECTOR MUST STAMP. TOP OF POLE HEAD WITH HIS SYMBOL
AFTLR INSPECTION qIF IT IS APPROVED.

IF 1T IS NOT APPROVED A t.'DR) DEVIATION REPORT FORM
~ 1289 B WILL BE MADE APED A RED TAG FORM 1159 WILL BE

ATTACHED TO REJECTED PART+ ~

~ ~ ~ ~ ~ ~ «0
2. NON DESTRUCTIVE TEST
I 1

'. 2 ~ 1 COMF'LETED. POLK IS TO HAVE A NONDESTRUCTIVE TEST
PERFORHQD ~

~ I ~ 4 a ~ ~ ~ ~ ~ I~ ~ ~ ~ ~

2.2 TEST. MUST SE PERFORMED BY PERSONNEL QUALIFIED. IN ACCOR-
DANCE WITH THE AMERICAN SOCIETY FOR NONDESTRUCTIVE

'EST INGS RECOMMENDED PRACTICE NO ~ SNT-'TC 1A AND THE
. SUPFLEMENT. APPLlCABLE TO THE METHOD TO.BE USED. ONI.Y
'NDIVIDUALS QUAI.IFIED FOR NDT LEVEL I AND WORKING UNDER

. '. THE NDT LEVEL IIi~ OR'NDIVIDUALS QUAl IFIED l'OR NDT
~ LEAL Ilp HAY PERFORM NONDESTRUCTIVE TPSTING.

~ 4 ~ ~

2o3 NDT INSPECTION WILL SE PERFORMED BY'HE MAQ5ETIC
'... PARTICLE METHOD. THE PROCEDURE AND TECHNIQUE SHALL

. BE Ig ACCORDANCE WITH SPECIFICATION'STM 8-109,
0 ~

ORTEC tNC., ELECTRtC PRODUCTS DMSION, 1725 CLARKSTONF. ROAD, CLEyPLANP ~] )

';+PREPARED BY::„Y. BATE:6'„—-;,,QRBYEB BY~ Bp;+'„p'I+.Y..p.mtY.. 'sgATE.".
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I
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I

SHEET NO. -.4.;.. OF.;.-.3

--.-~~<~A..=.". ~A0/MC90;",=302-

;.:,VKiefKE.:.F~ i'is ..r v
~ eo ~ s'v v XSVPERSEOED SYors'ee'r"svv. v

'
v v ever vo

~ ~
~ ~ )

ra r

X'ROCKDURE FOR WELDZNG ROTOR POLES 'OLTED TYPE
~ V ~ ~ P

~ VV

V ~ ~ ~

~ ~ ~

~ etc«

~ e ~ ~
~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

. *3. 'L'TERNATE XDT METHOD
~ ~ ~ ~ I I

3.1 Urdar oer'tain circumstances, al where magnetic
>article'inspection"is difficultWo'Lnterpret''t iI pbzfrctly

:
. acciptable to use a magnetic ink'method.such al<detailed':
dn theMR,Z p'rccedcre R5036. -'-

r
.«*3..2. For..cadea .@hire SEZ PZM.Proceduxa '.R5036 XI .employed .(testing

conducted in NZZ-PZH Facility), Who operator ~alification
h~tated "Xn 'R5036 e6pereedeiT th~ac5 Phcaic~n.3~per referenc

..operations.are approved to CSWZp-NQPNi481 and to CEGB
~ Standard 989904. ) — - "-- '"'; i-—"

' ~Y

**3.3. For reference, the method of R5086.is in 'accordance with
~ BS 6072.

~ ~ ~ ~ r 0

I
~ ~ t ~ i v ~

~ ~ ov4
~ ~

~ ~

4 ~ ~ e" ~

~ v r v

I

I ~ ~ V
k

~ . ~
' I)V ~ ~

~|s

~ ~

~ ~ ~ ~ ~

~ ~ ~ v I

~ ~

«~v 1 r

I 'I
~ r
r ~ - )'

I ~

~ I ~

, s ~ 'Ol
~ ~

~ \ i

~ V V

~ . ~ ~

~ % ~ a ~ r ~

t

~
~

I\
~ 3

I
~ ~ t ~ ~ ~ r ~ ~ ~

~ ~

, v

~ o4

~ 6 ~ ~ ~ ~ v
~

' c ~
~ r ~

~ ~ ~ ~ ~ ~ ~

VV~ ~

«Xdde'd. ge wrkQ5ag Change
Added per Qrawindg change

Rogues't 11410 (10-16-9.0$
ROQQest 11414 (12-.05-'90)

r ~

~ ~

a r r ~

fREPARG RY: t'ATl3 f80. APNOtIAl.3," "
OAT(5

'4" O,A, 'APPROVAL: OATE:

w,4' . (i~-A-t 0r5' '~'-Qld~d IKW %7: r >,T,ggjp~
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~a hloctdoat Meahlnea

RUXXDVREPGR WRLDING ROTOR SPIDER RODS

ORDER NUMMR OO 2602~~
CUSTOMER Ng PEESLES ELECTRIC PRODUCra INC.

Mh'HHUhLS TO 58 %~ED $8070:19T6 50SM36'CONDIT W'AR
SS1501l 161 GRAM WO A PLATE

i 8824

E~lt SPID
END PLA'?R

.WELD PROCESS M,M.A.
WELD CONSUMABLRS I'/018

ROTOR SPIDER ROD

The cemplete rotor spider is to be placed Ln an oven and heated to 1SO'C. This
temperature 4 to be @unstained dudag tha complete welCng process.

The welding rods ara to be of low ~ content. The rods are to be baked in an
avan at 1SO'C and maintained in a heated quiver at between 120'C and 150'C umQ
used.

hhu wemhg has bean completed the assemMy 9 to be'heated uy to 2~ sLnd
~tained at tMs teniparature for a tnlnfmum of 4 hours and then avowed to coo1.

Pull heat treattnant ~ords are to be znada durLng all three stages of the yrocedure
cecanHng the tenjpers tures,

Thc vrehh m to be ~and Bat after the heat marmot and the following hspectioa
pecedures to be used.

(a) &fanatic Parti(le Qupacthn to ascertain guface cracMng fn die ~dc.

(b) Ultrasonic chez'cs to ba carried out to derennhe sub surface Hen in the welles,

gc) Hardness tests:o be canied out ce the vreld and h the; heat @Pecten Iona to
detcnnhe anal acccptamity of the waidc,

~~ ~~@ ig,y /Wl ~f
g3 ~
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Mr. Br an L

EX'ZEBZZS ELECTRIC PR . OCTS, XNC

17045 Zuc3.Ld Avenue

Cpe>e >and g Ohio 4 4 1 1 2 1 4 3 1

gclephonc (216) 481-1500

ir9824
Location

Mr. F. D. Marino Location: N

Copies to:

Date:

Numb''oEpages induding this:

Reply to Fax No:

I am sending you a copy of the Audit Check Sheet used duringthe audit of Reliance Electric.
Items 6.0 and 6.1, Pacre 8 of 18 vere found to he unacceptable.
These items have been corrected (ref. any fax to you datedll-2S-90) .

I have reviewed the audit and found there to he no ma)or non-
conformancee. As a result I see no problem vith the metexs.
They have calibrated for us.

Sincerely

F. D. Marino
Manager, Quality Assurance

p~~E5 A<~P /2.p gev.I 8'77 ~ Q .Iy I 9 j

~
J

A Res-Royce Company
~ . „~ '~~ QSce YQ Roaat legal,<gyp'cwagty poove @gag gg~ ~4ehe&CVKn~

PAGE.801
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Yp>c I NORTON WOiNS

MALTON
North Yorkshire ~ Y047 8BD

coculmto ata F.M. 1343 Yekg&ona
briny re OAK 228@542 STD0053h CQ450l itO &seat Tele> Ne. C7925

CHkTlflCAVE01'ANAI.VSlS

~g ~p /~ ~ rVflgf%4~4'

pi~ MIGHTEELS UINITED

Fs csia4s No.

fo Qeaae

Your Order Na

AXNoa Steel I haSted. QLASNM;

ue. O2/im4-

KCllQe
|Lsfcreace

So~ cctttfy QNl ibc aahdQ syodficd bdoe has bcoa produced from ge cast(g) stated 1

QO 4xe

Qxc and SpedlQcalioa

7/8" dieaeter x 10/12 ft. 4ngthe.
arly t ~uScataoa %OS.a3C.r.

Neigh
Tonncs Kilos

l 631 1Me certtfRate cove-.e aaterhl ayylfel
te yoa ogahot cer he4ce 4co4 QiQ.N.

Car. SuL
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2H hlbfon Stock Ltd

@Rise Rat Lad
@&ca Itock Dfafsfoo
the $3. Nm A%@a~ gal)ey
inert. Yckes. Oeagioa, Ktcathc}yde.
3 ~. Scodctuf.~ WHQ Dll

PK OI~ 75aa

Asaeamsecrf jtandxcf Ka5750 Pcr&70007-
SOIO+
Aaaaamscnr ~ KSI Quality Aaurance~d prodttct gage Ae hllocrmS
aatettsi

combe

obtasoad koe Quality
Assured aaurcaa Sack and bclgbt catbon
~caef. ag section mccrlc and aaetial
aiseL Kfsck and ~ aioy steels. all
~ection eaetrfc and Inrpedal stsec
Stamps stedL al arctiona tnettic and
an~ ~, Cxher aevkes aaallsble:
aawcxt ting,

Albrfgbt K~ Ctd
pa Koc Ho 3. Hagfey Koad Neet,
Cfldbuty. Nstlcy. Nest atidisndc.
KQ O7IH. UL
Amemnettt scandrnf: l5575 0 M fryRI002.

Itosca?)
Assessnteot Kooky: KSI Quilityhwutance
Aasetaed product Kanftc: thospbotus
based c)1cmicals and proprietary
ptoducts Inckrdmg attal fuucbing and
lame. paofhnfl compounds. mter
treatment cbetnicals, elements)
phocphotuL

Afbrfght 4 Wilson Ltd
lectue 0 OtSrnic Group
Avoamouth. fatal. KSllORAT. UL
Tlb tttrl arfsII
TX: 4II20I
Asamnent StsncfanC K$5750 tQ tcrr8002.

„50%01)
Aax~rnt llody: KSI Quality Assurance
Aaarsaed Praduc( KsnKe; KpecIScation.
Arotustlc diahfe~t tuldL

Akad Ltd
Union Street. Saalhtood. tcddltch,
ltetefotd t Worcester.%4 TKW. UL
Arncratnetrt Scandanf A>Ass
Aaaescatetx kxfyt Lftuistty of Defence
Asaessnseot statdattf: asP5atI2 grtlvtNL
QOIRQ)
~tnecx Kcxtf: RSI Quality hmumxx
Aacaard placfucr Nape: %chef
cndadum 'batnrrlea and acceaarieL

Akaa Qd4M AIfoya Icd
Kra%otd Wor4. %what Sack Lane,
bradford. +~ Yorkshire. KDe Kss. tlK
fKLc427I 7SS707

TR Ilast AlcAII
MaZII Rpaio
Asaemsent Jcandsnft AQAtI
Aaarcanectt cbody: Siatsrty of Defence

Aacssed phxfuct Lagged Afumintunt
'Iby foundry tnSots tnchdug tbaae to

aerospace apadficatfouL

Aka axflaM Alloy Ltd .
ladfard %a4
So bog Kack lane. aa%eL treat
Yocltshire. KDIKSS. DL
Asseaxtrent Sratxfatcf KS575OSIZ gelaa,
QOOXQ)
Aaaecxnent bxfyiKSf Quality hanxance
Assessed prtxfuct Rage: Atumhbtm
al)oy kondty loeots lncfhdtg those to
aerospace sped Bcatfoos.

Akan Sfgh Dary Rxtraslona Ltd
LtllyhaIL1VottlngtcxL Cutnbria,
CAII%AT. UK.
Aatesctnctit scandatcf: K55750ttI KltlloLt.
ISO0IO7)
Amesrrneot Kodyt KSI Quality Aanuance
Assessed product tunic: Kztrudcd bat
aoM and holbca sections In alunnnium
alloys to Kttdrb, International and
Customer peccificatiotu. Cast billet for
esttuslon and forging applicatiooc m
ahtmintum alloys.

Lkan ID'aty Kattuafons IAd
lxttudcd products Dition
po Sos 1$ 1. Latchfard Wacke,
%farrtngton. Cheshire. WA4 1NE. UL
Assessed fitcxfuct jiaaffe: Ecttuded bsr
aoM sod hollow sections fn a)uminium
alloys to KtmafL Intctnatkeal and
Custoraer Spedfxationa. Cast biUet for
extrusion and forging appbcstlonc ln
aluminiutn afioyc.

Akan Metal cea~ Qadlmxls) Ltd
jacHa Industrial Karate, Irfdgend. Mid
GlamotgatL Cyf1 ZALDL
TKI 055I 55III
Tx elafsI
Amassment Srandsnf trocKIST
Aaaenxncat hxfyi ISi Quality Amutsnce
Assessed bode Rattgec Sar. plate.
~beet, cnff «nd tube h atucniniutx aHays.

'

ceeftL tainfcas steels. bratsa. copper and
bronnr Indudtng those to aerospace
~Scatlona part I).

jhaa Statal Caaues paar) Iad
iiasnapace
K5 Icra IR~ hadMtial tsar SQ
IoatL Caky paachey, Qxbch+,
ialhQemx. INKZJA. IL
TKI ooI5 esne
1% 25575 AaactrKl 0

Aneasaaanc Scaodaek Knrcmsr
Aaaesaxteor lady's MQuality hmt~ce
Aaaaaaed tracher Karla Sat. plate,
a@oct. coC and tube bt Idandnlutn aKoys.
aee)L atalnksa stedr. brass. copper and

g7II QA KKOISTKK

brooce aaduding those to aerospace

specScatlons. Aimaterlal to bc
secnoaIKned to tbe mmc sped5cation
Nxf condition cecttved patt 3)

Aka plato ladt0 Kaa II3, Kitts Osaen Koad Kitts
<been. KItrntniham. lVcat Xidhndt.
5}3 VQft. UL
TK4OII-7$3 4Q0
W 337II7
lLKRI'7N 7VII
Aacemtnent Scandatcf: AQAsa
Aaesaanrt ~ Wncxtty at Defence
Aacsacd trcxfact Range Vn~agh:
bCet and slab for feather external
processing by eatnxkrs aod fotSe
anna 1Vmaght plate for6» aerospace
defence |armour) and general
engineering bxlustcics.
Aarssrneor Scwrdanf: K55750 sci fcxtlcnI.
tsolcoil
Aaaarctnettf Soda KSl Quality hsaucaxe
Assessed pmfuct )karate: Customer
mgheeting rnabrtenance servtcca fot
CIecttobk ctxuputer sysretas equlptneot
Oncludinfl subsystem equiptneutg

Akatel Nusfnem Systems Ltd
to lex 3. South Street. Kccnfotd. Esses.

kWl 2AK. DL
Tg 070I «%00
TX: lISII7 KtMlOMC

PX~ 07ca 70043)
Aascmueat Scandal JS57Q Rl QN2000L
ISOIOII)
Aaecxnett t kdp SSI Quality Assurance 1

Assenaneat Sundztcft K55750717 fstt7strtt.
ISOI007)
Aaaerctncnt Socfyt 5g Quality
Assessed product Kaqge: SpaScatioa
kc safety of decttlcally enegised
Inachmea

Ako Valses Lcd
ikaske%cxks. Irds Koyd Case.
Irlgbonse, West Tolrshite. BD6 ICQ.
QL
TKt:orat 7lsfll
~5175II ACCOV
~X asst 753005

Asscsstrx:ot gtandrtrf: K55750712

000002)
Amcansent Ihdp Mthb Gas PCC

and Supply Dtrislon
Aaessed Aeduct Karla: L4nufae~~ to r.
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'98-18-ZS 13)46 tCI FKERZS ED1N,831 552 7581

~g gggZjt)8'f8 DT) gA XSIGLS)TS

Icasjag Ltd
Ioet Lane. WajsaIL lVea hfldjandL
%S1 2g. QK.
Tit-05? l 44 I)sf
TXi444)ll %AlCXC

Aatmucot stsndsnf: as)750 tQ Qs?N0L
Nt)SOO?j

stmraarsent Josfy: MQualtty Assurance
ktseseetf hoduct Iartff»: Stress reberlhg
and anceajthgof knocks cad ace. fences
aloyL of fccloua aI)oys.
capper feston oE msterlajs usfng
a ccmtroI)ed atmosphere as cote)nuous
~acsh belt fwmsca to cttstorner order,
specfhcat)on aad drlnvlag.

Itfght fnstrnm~ Cearpany Ltd
Sl 14srgsretc &ay. Stuhc)cy L4esdoas.
ltunungd oa. Carnbrfdgcshlrc. PX)4 6EB.
QK.
TSt; N40 5ifls
TÃi fls)) aalORr G
0X~ Osts f40) l
Amemnchr Sraodarrf, il)7$0ett g87000l.
g0000lj
Asarleucot ~ lSi Quality Assurance
Assessed Procturt )hqgc 'tbc
manafactole to tabb)ubed
apec5cat tons ofcryos)ala. m)crocomes
and assoctstcd acccaores for Ltbocatory
and medical use. Equipments are cspabjc
of borh)og arel tbc rsrLgc of
tcrhpcratules from srnbleht to 4$ dcg
cent)grade to produce sect)has of
spec)ments for m)croscopt t ezshunat)oh.

MSht pfastk panels 1,td
ILbcrnls aosd. ftounsb~. Luddlcsex,
TW) 3'. LJL,

TS4 Ol 5 70 +)4
TX; l)lf1 XP 0)7)
FL Ol~ 4)lt
g~heot stancbrrf: asf7 f0 PQ gr09001.
N000073
Aamancrrr Jody: Lloyds Seglstcr
Oral)ty Assurance 1Ad~d aecbn Ltartg ~trna or
ptsa0c )atnlnate bonded psheIL

~sfght Icaefa Ltd
i)aston%os)ra, l4ajtoo. Horth Yor)tshlre.
'TD17 ND. lK.
~%4) 40SS4t

TX: 57%5
SXi 0453 005454
Aaeaesenr Aaahnf %pearl sltlsoor.

kaeeaeeea Jockey:%l QasAcy Asssaance
Aecseerf psaduct %eye: The
«ecadacorse af a er)de saaye ofbstght
4cera assd aaach)aed asctsoae eepedaUy
masse}aa, sspaaaeL )eagan sod spec)sl
yucca ns «asians). Ssaacnstfoaal aod
~sa» taandardL Itandard sac thsd

s)uaINea ae aeagab)e Sea «ock

Mghtoa MMtag aetefcea
Lt Csaatbant load. Ir)ghton, eaasee.
&I4', QL
TIL trt)S $ 55577

44ssalmment stancfsrrf; s45750 tg Qg?9001.
)317500)j
Amcaaseat Jocfy: NtQadJty Assurance
Aeeaasd horfuct Range Cbecakaj
dampglroaf)l+

Icfghton Swat S4etat Ltd
The ftydc. AucMand Dere, Lthaer
Mendean. Idghtan. fast Saastor,
I@2 ltd, QL
~all) atal)6
TX: $77451 NaratN
SX al734N)$ )
stssemrrseor ScarssfacL hQAH
iaasrncnt kdf-. 4)04Stty of Defence
Aaeasat hoctucr Sheet metal
lablfcat)ons 4 for tvbobr
Samea. Defence «qa)pment.
ammunNon caatafnera. te5gerat)oh
units caatputer. TVA VDVcoarleaenta.
cash dlspeaaea 34anefacterets ofprear~k press tooh. Jgs and f)?cures for
the 5cctronk and aerospace )ndtlstrks

a

Ntfgbton Sheet 34ataI Ltd
Hcwharen D)rlsko
Nne Roast Hewharen. Xsst Sassex.
QS ORB. UX.
Accssrncnr Stansfanf: A@AN
hescerrneot Jody: Lt)hlstry of Defence
Assrseed hodoct tandem Scope aa maLa
attc.

, Mzapex Xccsea Ltd
f)6mpea WorhL Yorhttrsrn lnd Est.
Camber)ey. Surrey. GU)$ 3DL DK.
~trna)enr Standup; AQA70
iaa~cnt Jorfy: 40)n)stty ofDefence
kseeased hot)oct Iaaf: X)ectrfcal
veh)des. snanusf and poeer tract)on
hydrant atschetL pcerer assisted and
snaanaI tract)am pabet truchL mtranat)c
Itftccs and balreI ltftcrs.

V

Itfnh SV
pD Sos N, 4rdsectferreg f. Staphosac,
yp$0 AA.The Netherlands.
TSt 0$X)$ 0095~ els)6
PX Ofllfem
A4Mkmcat gtanrhetf: aa$ 7503sl ~l,
soooorj

'acaaneot Jocf)'. fjoyds
OsaBry Aascwrt Ltd
tVsewed Pandect Isnge; Destgn and
aarurfsct are af toss bats.

Scbls Ttafasfstatt) LI
p 0 Sajt 17, HB 01 Ntkehamn.
Sweden.
TSt N044 5D ll)000
TX~ 34422 Mat. S

Aasemacat graodsrtft lSST$0?tl gAtsccn
StNcalj
Aaeeneat Joc)p RS) Qaahy Assurshce
slaalrf psnrfuct Iaojger Spedfkat)oo
for t)aber Nadea Sor emctursI use.

patt af Mtfshitael Oenacal Sme)
Ntfssassnrth MpMIfa
Dtreratfied Act)rtt)ca
PC) Io S. Sbehad atnd. mhe ~

'oathYothsh)re. $40 ISX. VX.
l%4 Ofaj 377 113

TZs facts MT' )
NX e)aS 37) 1 l) eal RS RQ @crt)lia)LAM

-'aecanearStancbrrL ANT)0M
~'c)400)j

Aseeasmcat Jocfyr IXI9saI)cy Assurance:.
4sseesesela Stancfsrcf: as$ 750 MgÃlfoco.
st)etaljA~at Jody: Yasslcy Quality
Aamred Furas Ltd
Asarasecf hodoct ~ ftot and coM
sohd nalrcrsr atrtp ln mLId carbon.
~ttlag. hyprcsa. ahoy and «)trdasa
«ccjL

Srfntons Ltd
tD Soa $ 6, Racbxng» Sacer.
X)d uter, %Vorcestersh)re,
DT)O 1AG. QK.~ 0542 ssscj00~ 534$ 40

ya O$4l 5lff0)~col Stwdstcf SS)7$ 0ttl
$3NOOlj
Aacarncnr Jod): SSt featly
44aesaercf hncfact Iactfe Axm)nsaar
lNhe carpets {nels and ~ ta
accordance sr)tb QAS 434I4$ <

Asaesancnt Scbedujc rejattng ta
Dsaa6ct tee af cestljc fkcc
Aaecesed hcxhct Iartge Teart)c
cc&erlngL

Icfpac Ltd
3SIX) Cmaham Stsaec. Sschncy,
a) gDL QS.
kaeeaescat gtassdsrk AQLN
Aeaancnr Jocff. 4)a)tery af
Aecseerf hacfuct Isctge;~ ln saadtatn ~t seer)ce
~ufpment ao the «qulretneraa 4
1R34h and DRF STAN g141 ss)rh

aacept)oo af canjr degreesog sard

lemporaty protect)re
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prone)e NArtarlgone Ltd
N)lot hostels) Qtatc. Arbroatb. Angus.
DDl1 1&; tN.
TEL O)4) 70)))
MÃ)Os NSSTXl c
tx: o)41 y)4)0 lsas)ltx
Alaaarncnf gtnsduck AQAt4
Aareeatof Jod).. 4tn)atty ofDefcncc
Aaesecd hodvct Jangr: Flax and tuste
coneas teof ds6 cloths, loonsstate
polyester and cotton tip atop tentage
doth. i)ac yarnL

$eho t %cbecer Lssf
aoshn toad. South Actoo }ndustrta)
tatatc. Actoo. Loofon.%) JDB, QX.
Txt. OHt 1 $914

i%i 03&3 )NC
Aaersaocet Stands& JSP$ 0 TQ fsÃ29002.
$$090M)
Asecesrncot Axfp: Usda leg}ster
Quality Aaeorancc Ltd
Lassoed troducr Jange. Ferrous and
no&rrrous cmtlnfl,

Jack& Ncdtwood J sons Ltd
IVes)yrOOd Botdwase
Teacan Works. Forrsstcr Street, langton.
Sto4 on Trent. Stefyortlchlrc. ST). UK
TTL 0)ac 31$ 13$

TL $4392

FX Ols) H))is
Aacesrornr standard: as)) $0 Ttl fs)o900).
$$09001)
Asscssnsrnt Jody: bsl Quality Assurance
rLascosed heduct lartgc: gpeel.ication
for the rcgotrcoscoa for resistance to
water absotptioa and craatng of ettr6ed

" 4xclwarc

Nc4s&bery Tobe Co
lsoott Womb. Creat brklgc Street. %Vest

bloerwxk % MkQenda b)0 ODF.
TTL sll $ 5) 444$

Aaseesrncot Sauk&sf: bcP$ 0 tt) gÃ)900?.
St)9001)
Aaeaumel Jockey: bsl gushy Asoutance
Aiecased troducl JanJe:" Spectfkation
ior copper atuf capper a5oya Tubes:
copper tubes for water. Was and
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To: File

From: Victor Vaoderzyl

Subject: Emergency Diesel Generator
Rotor Assembly.

Location: 333/A1254

Date: December ll, 1990

Job: 18269 Un1t 2

File: 129.10

This aemo 1s wr1tten to document the chronological sequence in wh1ch the
problem 1ssues for subject rotor assembly were 1dentif1ed and subsequent
events evolved.

On 10/3/90, Project Engineering conveyed their concern 1n regards to the
welding that was performed on the rotating element of the stator for the
sixth Emergency Diesel Generator. The two 1tems 1n question are threaded
rods (8 each - 7/8" diameter) inserted horizontally through a set of
laminated plates and their covers w1th nuts screwed on at both ends to hold
the assembly together. It was not clear whether the nuts were tack welded
or f1llet welded. Th1s concern came up when the originally spec1fied
material AISI 1113 (a13X carbon content) was replaced w1th Bright
Spec1fication 605.H.36.T (.36K carbon content). This material, because of
a higher carbon content, when welded w1thout a correct welding process,
1.e., preheat can result in cracking of the heat affected zone on the stud.
In question was whether this crack could propagate through the stud and
cause a complete fa1lure. The other 1tem concerned rods of the same
material (8 each - 7/8" diameter) 1nserted horizontally through the
laminated plates, but fitted recessed into each end plate of the set and
plug welded to the last plate. Since there were no shop detail drawings
ava1lable of the exact configuration, a "picture" of the rotor assembly was
constructed by talking to C. Moosbrugger of Peebles, the suppl1er
(Attachment I'I).
On 10/15/90, I contacted S. Friedrich at TES and conveyed the information
as 1t was known as well as our concern that there was a potential for
cracking. Spence wanted to know the material for the nuts and the
laminated plates and weld configuration for the plug welds. He stated that
the poss1bil1ty of cracks on the stud mater1al were probable but unlikely
and (assuming AWS fillet welds on standard m1ld steel nuts) that the
occurrence of cracks propagating and caus1ng complete fa1lure were remote.
He st1ll wanted the requested details before he could finalize a response.

On 10/26/90 C. Hoosbrugger was contacted and asked to sent us the mater1al
ident1ty for the stud nuts and the laminated plate and plug welds. The
latter, he explained might be propr1etary information. The package we
received by fax was a Peebles material specif1cation; but did not 1nd1cate
which material was for the nuts or for. the laminations (Attachment f2).

On ll/5/90(?) I talked w1th E. Kahler and B. Hepponstall in an effort to
get a better understanding of what the rotor assembly looked 11ke. At that
time Ed 1ndicated that cracking of the plug welds at the laminated plates
1n conjunction with rotational stresses could cause a failure and result 1n
separation of the lam1nated plates assembly. At th1s point the focus
shifted from the threaded studs/nuts to the rods.
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On 11/9/90 I talked to R. Pol1ti at Peebles as C. Noosbrugger was out. I
explained to him what our concerns were in regards to possible fa1lure of
plug welds at stud to laminated plate connect1ons. He explained that the
function of the rods was to keep the laminated plate assembly 1n
compress1on and mainta1n an al1gnment for the dove ta1led cutouts 1n the
outer per1meter of the lam1nation plates that are needed to 1nsert the
poles for the w1ndings. Once this 1s done the assembly is shrunk fit onto
the rotor shaft and 1s further secured on the shaft with a key. At th1s
po1nt the funct1on of the rods for compression/aligenent purposes becomes
redundant and s1nce there 1s no 1ncent1ve to remove them, they are left 1n
place. They would share some of the shear loads of the rotating element.
I asked Ron to convey that to us in writing.

On 11/9/90 I rece1ved data on Naterials, however 1t pertained to the stator
frame, bearing brackets and studs/rods. St111 no information on nuts and
laminated plates (Attachment f3).

On 11/13/90, I was on site and tr1ed to track down the spare EOG stator
assembly w1thout success. C. Hoosbrugger called and stated that the
aaterial on the nuts was SAE J995 Gr. 2, which 1s the equivalent of ASTH

A307, a mild steel nut and the material for the laminated plates was ASTH

A36 or a similar ASTM A283.

On ll/20/90 during a meeting on the EOG, I expla1ned that the welding 1ssue
for the 6th EDG was resolved per conversation w1th R. Pol1t1 and that the
studs and rods were removed and would be redone w1th the proper welding
procedure including the required preheat. I was requested to get th1s 1n
wr1t1ng. At the same time this 1ssue was ra1sed for the spare Stator
assembly wh1ch was purchased in 1987 and is stored on site. I indicated
that I planned to look at this equipment dur1ng my next site v1s1t. AE f01
of AR A0208696 was 1nstituted to track the 1mpact of this condition
(Attachment f4).

On ll/20/90, I received information on the function of the rods as
described in prev1ous paragraph (Attachment f5).

On 11/27/90, I visited the warehouse and with ass1stance oF J. Love of PSG

inspected the spare stator assembly. The assembly is encased and with
11mited openings (mesh) at the ends, ne1ther the studs/nuts or rods could
be observed. There was a spider type enclosure v1s1ble, but the rods/nuts
were .5" or smaller in d1ameter. I exam1ned the documentation for the
spare stator, but there was no surve1llance inspection report for the
specific welds. Therefore, there is no record indicat1ng evidence of a
potential welding problem for the spare EOG stator.

On 12/3/90 informat1on was sent by Peebles 1nd1cating that the studs and
rods on the 6th EOG had been redone with proper weld procedures 1ncluding
preheat (Attachment f6).

There 1s still the poss1b111ty of cracked welds. Although they do not
affect the intended purpose of the rods, the potent1al still exists for the
cracks to propagate when the rotor is spinning and for small metal depos1ts
to separate and possibly cause damage within the encasement. I d1scussed
this 1ssue w1th S. Friedrich and he concurred w1th my assessment. Short of
d1sassembl1ng the stator, I am investigating the use of a boroscope. The

peep (a.~ g~ I ~ A'p 8 + 9/





boroscope ts to be ushd for detection of gross flaws ~ as paint on the
inspection surfaces might Nask small indications. In addition I have
contacted D. @right at DCPP for assistance and feedback. Once I get
feedback on the possibility of using the boroscope,' will submit a
recomnendation.

cc: E. Kahler 333/A1404
B. Hepponstall 333/A9087
E. Malters 333/A7084
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Oa!c: November 15, 1990 505.1

To: DIABLO CANYON PROJECT ENGINEER - ENGINEERING

fern: SENIOR ENGINEER, PROCUREMENT QA - QUALITY ASSURANCE

Spare Generator

MICHAEL R. TRESLER:

This memo is being, vritten as a result of Audit 9003 of NEI Peebles, Ltd
(Scotland), performed by NEI Peebles (Cleveland), and participated in by
PG6E auditors.

A potentially significant condition (acceptability of veld procedure used
for substituted material) vas discovered that may impact the acceptability
of the spare generator.

Action Request A0208596 has been initiated to track engineering,
evaluations.

If you have any questions, please contact Thomas V. Packy at Ext. 2-3823.

yips(P
MARK C. FREUND

NCF/TVP: ) ly

cc: SSBhattacharya/NECS/333/A1414
MSDobrzensky
BRHepponstall/NECS/333/A9087
ERKahl e r/NECS/333/A1404
BFLove
JCYoung
Supplier File
File Center

!
f)(.'~'»»(- ~~'"'(,~

.
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REQUEST *t* '+AGE: 01
h/R NUMBER g h0208696
a/R SThTUS ~ hSIGND
STATUS DATE: TSNOV9 D

Ike op: T5
Hl M

++~ hCTION
h/R TYPE g hT A
REQUEST ORG a X
RE{}UEST DATE c NOV90
ARQ
DATE RE{}UIRED: 9DEC90

andE

A. Naintenance Unit Related Information.
FEG: 0 00 XNA COMP ID:
LOOP: DESC: TITLE OUTSIDE OF ANY FEG BOUND

B. Detail Description and Review of the Problem.
SUMMARY DESC: SPARE GENERATOR MATERIAL SUBSTITUTION

DURING AUDIT OF NEI PEEBLESP LTD. SCOTLAND ER- XK1 NOV90
FORMED BY NEI PEP CLEVELAND , AND ARTICIPATED IN BY XK1 NOV90
PG&E AUDITORSP ZT WAS DISCOVERED THAT A MATERIAL UBSTI- XKl NOV90
TUTION WAS APPROVED AND USED FOR THE ROTOR STUD AND ROD BXKZ NOV90
MATERIAL. THIS MATERIAL WAS APPARENTLY WELDED WITHOUT BXK1 NOV90

aaarssssssaasaasaarrarrrraraaaarrsaaarrraraaaaasaaaaaaasaaaasssasarrr«rssaar

ONSIDERATZONS FOR THE ACCEPTABILITY OF EXISTING NEZ XK1 NOV 0

PEEBLESP LTD. WELD PROCEDURES. AN INTERNAL DEFECT BXK1 NOV9 0

NOTE WAS INITIATED 10 ll 90 BY NEZ PEEBLESP LTD. TO BXK1 NOV90
EVALUATE THIS CONDITION FOR THE 6TH GENERATOR CURRENTLY BXK1 1 NOV90
BEING MANUFACTURED. REF: JOB 4 60274 FOR PGCE BXK1 1 NOV90

BXK1 NOV9 0

A E 01 HAS BEEh INITIATED TO TRACK EVALUATION OF THE BXK1 NOV90
IMPACT OF THIS CONDITION ON THE SPARE GENERATOR PRE- BXKl NOV90
VIOUSLY PURCHASED. BXK1 1 NOV90

DATE: 13NOV90

POTENTIAL REPT: N
OE REUUZRED: P N A
SUPV GROUP: ~A

A R EQUIP TAG?: LOCATION:
TAG REMOVED~ : BY: N A
SUPERVISOR : FREUND, MC RECOMMENDATZON: A

A/R PACKAGE NBR COMMITMENT'BR:
RECURRING TASK NBR: REG DOC CODE:
OTHER: AUDIT 9003 NCR INIT DATE:
NCR TO QA DA'TE: NCR CLOSED DATE:

C. Failure Status Codes.
DETECT CODE : N SYSTEM STATUS: SYSTEM EFFECT:
SYMPTOM CODE: N FAIL SEVERITY: PLANT EFFECT

q D. Quality Evaluation Checklist.
QA CLASS: ~ RAD PROT FROG: N
NON RAD ENV MONZT PROG: N
NEEDS CAUSE DTRND: N %XKZ

E. Action Request Plan Information.
INOPER: REQD IN MODES:
SFM NOTIFIED: NAME: KATE/TIME:

A/R APPROVED BY: FREUND, MC DATE: 13NOV90

ASZGND ORG:~APX ASZGND ZNV: PACKY, TW PRI/CTD/WMI: 4

UYXARY PLAN DESC: WHEN THE EVALUATION REQUESTED ON A E 01 IS
COMPLETED, THIS A R WILL BE CLOSED.

A/R COMPLETED BY: DATE: N A

Z=j I ~g f'rl
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andE
h/R TYPE !
REQUEST ORG g

REQUEST MTE
REQUESTED BY
MTE REQUIRED:

+~* ACTION REQUEST ***
hT A

X
NOV90

PACKYR TW
9DEC90

PAGE: 02
h/R gggBER : h0208696
k/R STATUS s hSIGND
STATUS DATE:~NOVSG

gas

ssssssssssrrrrrrrrgrgrgrgrrrgrrrrgsggrrrrrsrrgsssgssssrsssrssrrrsrrrrrrrrggsrr

EVALUATION NBR t Ol
EVALUATING ORG: NCEX
EVAL AS?GND TO : TRESLER, NR
EVAL REQUEST ORG:~APX
EVAL REQUESTOR : PACKY, TR
EVAL RETURNED BY:
NRC COMMIT CODE

%61. Q~sS
EVAL DUE DATE: 09DEC90

SS ~

EVAL STATUS: ASIGND

OUTAGE CODE

EVAL DESC: SPARE GENERATOR MATERIAL SUBSTITUTION
PLEASE EVALUATE THE IMPACT OF THE MATERIAL SUBSTITUTION BXK1 NOV90

MATERIAL ON THE ACCEPTABILITY OF MELD PROCEDURES UTZ- XKl NOV90
LZZED FOR THE SPARE GENERATOR PREVIOUSLY PURCHASED BY BXK1 NOV90
PGbE IN 19B6 87. BXK1 1 NOV90

BXK1 NOV90
INITIATE AN NCR AS APPROPRIATE TO PROPERLY DISPOSITION BXK1 1 NOV90

i AND HAVE SPARE GENERATOR PLACED ON HOLD AS APPLICABLE'XK1 3NOV90
BXK1 3NOV90

PLEASE NOTIFY QA AS SOON AS POSSIBLE OF YOUR EVALUATION BXK1 NOV90
RESULTS AND ACTIONS. BXK1 1 NOV90

rgrrrrrrrrr r r END OF ACTION REQUESTrrr«rrrrrr«rrrrgrrrrgrrrrrrr
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~'ggBLKS ~4'aLL, ia~» ~~pig *a~ r~,f I
gy0ig ggclH ivenua I

e1e~qg~d., tHd.a 44112-1431

Tehtyhana (216) 481-f500

Nr. Victor VaruKeWy1 p.g.fg. Ragfneeriny

p~ C. Xnoab Eecatlan:

Qplh~ 57:

November 20, 1990 .

Vamre.oE"a psfmhdinaQis:

Re>lv~FaxÃo: are CSZ a3

REF a SPARE DG,
~' ~ 'I' ~ o ~

I 1Ã RESPONDINC TO YOUR gVXSTION TO CeR MR. R. POLXTZ CONCRRNZNG
THE STATUS OF THE EZOHT RODS ZN THE ROTATXNO ELEMENT OF THE SPARE
DIESEL CEHElULTOR %iICH ÃhS NHXPPED ZN 1987 ~

I SPOKE ITTH TKE DESZCNKR OF THE ORIOZMAh NLCHZNEq MR. Jo POSPISZLr
%HO STRESSED THAT TSE RODS ARE AN ASSEMBLY kXD %BOSE FVNCTZON IS

At Z i ae MuaPZ AtaÃDRW
ROTATZNG ELEMENT ZS IHSTALXiED ON %HE SHRIFT+ AS !HARE ZS NO
INCENTIVE TO REMOVE THE RODS ONCE XTS fVKPORAlLY FUNCTION HAS SEEN
tUIZZLLEDi Qi2 RODS ARR XSFJ XN PIACERE

SINCE THE RODS MtE 1 PART OF THE ROTATINQ llLLKEÃT, THEY MOULD SHARE
CROYE OF THE SHEAR LOADS OF %SR ROTMZNC RKZHENTo aiÃAR BROADS OF
MAGNETZC AND IHERTZAI ORIGIN ARE ALBO CUtRZSD bY THE INTERFERENCE
FZT ON THE SHhPT AND Tl& 8 STUDSi" NO THE RODS ARE KSDUNDANT. ON
TEE HEM)S WZNDACE ON THE ?AN SIDES NlÃJCi SKQaL FORCES IIHICH

RES I tgl Ml~
RODSa

THESE RODS ARE NOT CONSIDERED TO SX k CRITICAL ZTEM OF THE
CEN25QTOR ONCE ZT HAS SEEN ASSZN3LEDo

XSP sr

HOV 28 'S8 St58

~Q~

p go5s-Ropt Canopy
P4GE ~ 881
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Q'gggg$ ~ jl4QL'LL4 g"'~g
17045 gacXSd ivanhoe

CLeveIand, Ohio 44112-1431

Telephone (216) 481 1500

P.Q. 4l. San Francisco

FZO?Il ~n ~ Po Locadon:

~ 0

Copi~tc. Nr. ~ Id Connell, Mr, .Iurt He onstall

Date: 12/3/90

Vumbe."ofpagelindudingthil:

216-481-8386
Reply to Fax Kio:

GENERATOR FOR DZAhLO CANYON
004260274 'OUR 11128

PcG USE POS ES 1539~AS 9

Re our telcon of Thursday, 29th. November. Attached is a more detailed
delivery schedule from Zdinbuzgh. Our larger problem is comp1eting
a11 the paperwork which has arisen as a result of the Slinburgh Audit
Ãe attach the revised melding procedure. You vill also have a

.paperwork schedule faxed to you by December 6th.
Ne are attaching all ve have on the Armstrong h701 Epoxy Adhesive
hut ve still do not accept that this is necessary. Ke are of the
opinion that the duty and testing are not fully understood.

Point .(1) There are clamps between the poles to ensure that the
ooppsr rotor winding is held in position. 2ven if
the rotor minding did delaminate it mould not result in
an immediate failure.

Point (2) Non the pole is attached to the rotor an& final runninq
tests are carried out> the rotor is run at 25\ overspeeihi
This stresses the adhesive used> to foroes sell above
any that it vill experience ia its designed duty and
gives a significant safety margin.

'oint t3) Taking the above 2 points into oonsideratiohi re do
not consider the chemical composition critical.

Regards

l

J~

~ 'J

p RoIh.Ropt Cempany

Ron b. Politi
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REF. O'.0.4E. < Diablo Ci,nyon
1 1128, 00 260274

NKLDZNQ PROCEDURE

Application Melding Armature Rode SS 605M36 Condition'T'o

End Platei SS 1501-161

Iynopiie of the XXX Melding Procedure~

1) 'reheat Aeeaahly .to 150'C.
2) electrode Type AS '70ld ie acceptable.
3) Electrode 'LI baked to reduce hydrogen ievel

to . 5 mla/100:dna in the'eld ihepoait Q.
Main'tain'lectrodei at .120 to 150 C until
uaeo

This welding procedure na uaed and zelda vere checked ultra-
Ionically and found Iatiifactory.
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III TO:

NUCLEAR PNER GENERATION

TELECOPY COVER LElTER

e R4- Extension

g~ggg4,

'PATE: ~g
FROM: Extension

ease contact e ve upon rece pt of this elecopy
TTltE: ~T-'—

TQTAL NMBER OF PAGES, IHCLUDIKG COVER SHEET .~~
Ooes this'telecopy require subsequent confirmation?

Yes. The Telecopy transmits design fnforiat'ion.

~ Eo. The Telecopy $ s transeltt1ng a docueent that $ s already
approved, such as a drawing or letter, or doe~ not transmit
design infonaation.

?f yes, complete a), b), and c) below:
a) individual assigned to issue Confirmation

b) Sate sent to HASS Correspondence Control for logging

c) TELECQPY APPROYEO BY:

SPECIAL IHSTRUCTIONS:

Gate

Information below aey be changed for the convenience of the telecopier location.

TELELCOPY NUMBER:

K ARE TRANSMITTING FROH A CANON FAX-270 AUTOMATIC TELECOPIER.

TO TRANSMIT TO OPEG ~ CALL (805) 545-6610 TO CONFIRM, CALL THE .SEHDER

IF YOU DO HOT RECEIVE ALL THE PAGES PLEASE CALL THE CONFIRMATIOH KUMBER;)

y~i~s ~emg tP.0 A~~~ ~.A gj >Pl 3l





02I06/81 07:4b Xfzbe bblu subbubuulu urb4 Nc

To: File

From: Victor Vandezzyl

Subject: Emergency Diesel Generator
Rotor Assembly.

?+cation: 333/h1254

Date: February 5, 1990

Job: 18269

File: 129.10

SECS Piping zevieved the NDE procedure for the welding of the rotor spider
rods for the sixth Emergency Diesel Genezator. In addition to the staxufard
magnetic particle examination to detect flaws in the veld to parent metal
area, supplementary tests such as ultrasonic checks for detection of
sub-surface flaws and hardness tests on the veld in the heat affected zone
vere specified. In our opinion the three tests assure that the possibility
of cracking of the plug welds villbe detected during inspection.

Because of the inspection procedure used for the sixth EDG, ve expected
that a similar process vas implemented for post veld inspection of the
rotor spider rods for the spare stator located in the varehouse at DCPP.
Documentation supplied with this etpxipment indicates that all 16 velds at
the end plates vere inspected by using the magnetic particle ink process
and that no indications of czacking were found.

Based on review of the documentation NECS Piping feels that the possibility
of cracking at the plug velds is no longer a concern.

cc: E. Kahler 333/h1404
B. Hepponstall 333/h9087
E. Walters 333/h7084
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Tot

~ Pmn:

. Mr LS, PoHtf

Mr M,Re V1dHS

pmp tnc Cleveland

Location,'EM
Qhb rSh

h.S. Phler h, Carna e S. Walker

Qrd Pecetnbar 1990 Our Ref'. NP/2S~'l4

Nutnber ofpasee trLclefLng&Ls:

031 552 7581
ReplytoFaxMp;

Raf you hx dated 30th November 1990 we advise the followLng CetaHed status ce the
above generator:

1 r Stator ~ Complete.

2. Rotor ~ the rceahLng propanuna h as foUowl',
QAd< Shait Tues Mfk49
Plt Poles Wad Fn V449
Harden Keys F6 Wk49 ~ Mon Wk50
Peal Ph Poles Tues ~ Thurs Wk50
Gonnect Poles Fri Wk50 ~ Tues Wk51
Ialance Rotor 8'ed V5r51 ~ Pd V401
Paht Nun Wk02
Whness Hold Poht Mon V5N2 (to be conRrmed V@51)

\

3, Eroctton, Thread Rotor Mon V402
Plt brg hssy's Tuas, Wad Wk02 .
Lhe Up On Test Thurs F02
Cost Up Prt V402

4. Tasdng. Works Test Sun Wed VMS
witnessed Test . Thurs 5%03

We triU repiy to your other points under eeperete eever, ~~ggt 5 ~S&f''g. P
,Reperdt,

9~+ J/
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REF. P.G.4E., Diablo Canyon
8-1128, Qo 260274

MKLDZNG PROCEDURE

Application - Melding Armature Rods BS 605M36 Condition 'T'o

Ind Plates BS 1501-161

Synopsis of the NEI Welding Proceduret

l)
2)

3)

Preheat Assembly.to 150'C.
Electrode Tyye ASS '7018 is acceptable.
Electrode is baked to reduce hydrogen level
to S mls/100.gms in the Meld deposit G.
Maintain electrodes at 120 to 1SO'C until
usso

Th's welding procedure was used and welds were checked ultra-
sonically and found satisfactory.





Pacific Gas and Electric Company 333 Metke', Soee;
San France's".o, CA 94106

415i972 7000
AX 9~-'372656?

i602~9

~vssz4

October 29, 1990

Mr. Nick Monolly
NEI Peebles - Electric Products, Inc.
17045 Euclid hvenue
Cleveland, Ohio 44112

Dear Mr. Monolly:

6th Diesel Generator: PG&E P.O. fI ZS-1539-AB"9

Polloving is a listing of tasks vhich require your attention to
resolve problems encountered in generator operation, outstanding
information required by contract, and issues raised by the
recent quality survey:

1. The terminal box on the side of the "spare" generator is
held to the frame of the stator by tvo velded steel gusset
plates. During transit the top heavy terminal box tore
avay from the metal at the back of the box.'dditional
supports or bracing at the top of the terminal box to anchorit more rigidly to the frame of the stator should be
provided to prevent recurrence of this problem. Please
submit a draving to PG&E proposing your resolution.

2. The space heaters on the existing generators are
inaccessible. The end bells on the machine must be removed
in order to provide access. Due to the close proximity of
the heaters to the fibre glass stator coil shields, shield
blistering has occurred. Please rcviev your design to
verify that the heaters are correctly sized. It appears
that a lover heat output may be desirable. As a minimum,
the space heaters should be located further avay from the
fibre glass shields and the space heater accessibility
improved. Please provide dravings proposing your solution.

3. The CT secondary leads betvcen the CT output and the CT Test
Svitch are tight (i.e. no alack in these leads at all).
There is a strain on these leads vhen the generator is
running and therefore ve request that these leads have more
slack in them to provide greater flexibilityand less strain
on the vires and tcrminations vhen the generator is running.

4. Welding cracks have developed vhere the skin or cover of the
stator frame is joined to the circumferential structural
members of the stator around the vent openings, on the
installed generators. Particular attention to these velds



r



5.

6.

should be given during fabrication to avoid the recurrence
of this problem on this generator. Previously in our
handwritten transmittal it was reported that the weld cracks
were in the main structural members of the stator. This is
not the case, as was discovered during our recent, more
thorough, investigation.

NONEX has served well as the bonding material on top and
bottom of the pole turns. Please assure that NOMEX

continues to be used on this generator.

The bonding adhesive between conductors of the straight
section of the pole coil conductors is insufficient. The
adhesive used has dried out and the coil conductors chatter
when the generator is running. A better adhesive with
better aging properties should be used on this generator.
We understand that Cleveland supplied this adhesive to
Scotland and we wish to know how the adhesive selected is
qualified to be appropriate for this application and how you
verified that the adhesive specified is in fact the adhesive
applied to the generator pole coils.

%60229

7. The polyester glass material used for the stator slot wedges
appears to have given satisfactory service on the existing
generators. We understand that Scotland has substituted a

new material type GP03. Please provide us with your basis
for approval of this substitution.

B. 'lease ensure that the blocking and bracing at the ends of
the rotor are completely "flat". We have experienced
difficulty when attempting to slide out the rotor from
within the stator. Oue to the narrow air gap clearances,
the end bracing etc. of the rotor tends to scuff the
internal side of the stator.

Slip ring run out: The slip rings, due'o either incorrect
machining or assembly, are not concentric with the shaft.
Considerable "bounce" has been observed on the existing
generators when they are running. Closer tolerances should
be achieved in the machining and fit of these slip rings.

Items (10) through (15) below are clarifications or"
reports/certifications or action items that need to be
addressed.

10. We have changed the specification voltage for the space
heaters from 480Vac to 528Vac (maximum). Please redesign
the space heaters to allow for this change. If additional
costs are required to implement this change, provide a
quote and obtain our acceptance before proceeding with this
change.

Include with the documents required to be submitted for
this generator, the two-sided capability curve of the
generator for leading and lagging power factor.
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12. Our maintenance personnel wish to inspect the completed
rotor and the completed stator just prior to, and during
the rotor insertion into the stator. What is your scheduled
time frame for this operation?

13. Outline drawing C-0899IU Rev. 1 indicated a revision to the
jack, screw location. What is the reason for this change?

14.
~ ~

\

We have identified a discrepancy in our order P.O.
NZS-1539-AB-9, Rev. 2. The P.O. specifies a testing
requirement of "D.C. Voltage Oscillogram". This should
read, "A.C. Voltage Oscillogram". Your proposal letter is
also in error.

15. Furnish all drawings and documentation requested in P.O.
NZS-1539-AB-9 Rev. 2 (see requirements on EW

'C2-3322-BRH-E,Rev. 2 sht. 10 of 13).

A handwritten draft of this letter was handed over to your Nr.
Charlie Noosbrugger in Scotland on 10/11/90 so that early action
could be taken on implementing these requests.

Please provide a resolution to these issues or a description of
actions and a schedule for those actions for each task as soon
as possible.

N. R. resler
Diablo Canyon Project Engineer

g4yBRHepponstall:pgp

. cc: N. Basu 333/A9090
D. Bauer DCPP/116/1
D. Cathcart 123/G749
R. Clark 333/A7003
U. Farradj 333/A7004

.'T. Fetterman 333/A9042
B. Hepponstall 333/A9087
E. Kahl er 333/A14004
H. Phi 1 1 ips DCPP/104/5/523

xc: Brian Fraser Peebles Scotland
Charlie Noosbrugger Peebles Cleveland
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NKI NEI Peebles - Electric Products, Inc.

17045 Euclid Avenue
Cleveland, Ohio 44112

Telephone: (216) 481-1500

Telex: 241564

Facsimile: (216) 481-8386

xeoxes

October 25, 1990

Pacific Gas & Electric Co.
333 Market St., Rm. 9087
San Francisco, CA. 94106

Attention: Mr. Burt Hepponstall

Reference: P.G.E.6E. P.O. ZS-1539-AB-9
Diablo Canyon 2600 KW Gen
Our Ref. S-1128

Dear Burt,

This is in response to your hand written memo of 10-11-90, listing
16 items identified as deficiencies and clarifications. We
address each item herein as follows:

1. We are adding to the generator terminal box supports per
drawing change request 11413, 3 pages sent herewith. There
is no charge for this. modification.

2. We confirm that. the space heaters are correctly sized. The
generator is too far along in production to re-design and
re-arrange the space heaters from their present position,
without causing a serious delay in shipment. Please refer
to Item 10.

g

4. Noted. Appropriate measures have .been taken to insure that
special attention is given to all welding in the areas
described.

3. Noted. Appropriate measures have been taken to insure that
the C.T. secondary leads between the C.T. output and test
switch have enough slack in them to prevent strain when the
en ine is running.

5. Noted. Nomex will continue to be used on this generator.

6. We no longer use the same pole conductor bonding adhesive used
on the past 6 generators. Our current standard is Armstrong
701 Epoxy.

(< ~~ ~~p yg. y itiEv. / ~. 8 pg 8 <9 g.g.

Cont'd. Page 2

A wholly owned supsidiary ol Northern Engineering Industries Ltd . ot England
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7. See Material substitution No. 11412 dated 10-17-90 sent
herewith. The factory confirms the use of Gll Material.

i40i65

8.

9.

10.

We shall take appropriate measures to ensure that the I.D.
of "the stator coil end turns are concentric, to the degree
that the rotor will not rub the end turns during removal.

Noted.

Curve No. 2184 sent herewith.

Factory has been notified.
We can accommodate a change in space heater voltage from 480V
to 528V but not on this generator. This would require a
change in the total number of heater elements used from 6 to
9, all re-arranged on a new mounting plate. For PG&E future
consideration we would offer a space heater replacement kit<
interchangeable with the existing heaters and suitable for
operation at 528 Volts, 3 Phase supply. The heat produced
with the replacement kit would be less but still adequate to
prevent condensation from forming within the generator when
not running. With less heat the charring effect of the
fiberglass shield would also be diminished. Pricing is not
available at this time. A separate quotation will follow.

12.

13.

14.

15.

NEI Peebles - Electric Products, Inc. will give P.G.&E. two
weeks advance notice as to when the rotor and stator are
finished and ready for assembly. It will be P. G. &E. ' re-
sponsability to be their as we cannot hold production awaiting
P.G.&E. arrival.
The generator stator frame with feet are built to manufacturing
drawings which locate things like the Jack screw hole. The
outline was revised to reflect the equipment as built.
This apparently resulted from a typographical error in our
proposal. Our factory is aware that this should be
"AC oscillogramM e

Will do.

16. The following documentation is sent herewith.
f f j 'o . 1 1 409 Drawing change requestI,,QI'No. 11410 Drawing change request

No. 11411 Drawing change request/material substitution
p<. . No. 11412 Material substitution

'No. 11392 Drawing change request/engineering order
~f>tt y a No. 11397 Material substitution

, If, there are any further questions relating to the above items as
covered, let us know.

Very truly yours
NEI PEEBLES - ELECTRIC PRODUCTS, INC.

N. . Monn lly
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Octc: JANUARY 31, 1991 Rcf:

To: NECS MECHANICAL ENGINEERING

RÃl: NECS - ELECTRICAL ENGINEERING

Sub}eel Sixth Diesel Generator Purchased from NEI Peebles,
Cleveland

U. FARRADJ:

Attached herewith is our NECS-EE response to the concerns
raised by DCPP-Electrical Maintenance on the fabrication/order
for the 6th Diesel Generator. This response is needed for
completion of the NEMP12.4 evaluation reported heing prepared
by Ed Walters.

MOY BASU

4 BHepponstall(3-9827): jeu
Attachments
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Usama Farradj
January 31, 1991
Page 2

bcc: TFFetterman 333/A9042
EWalters 333/A7084

IO35. jeu
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DIFqFI. I KNFRATORS AT R

. NS RALWD IIV lHAINIXNA

PROIiLFM/CONCKRN

1) Terminal box not
adeqnately snpported. Spare
«as damaged during shipment

2) 'Bse space heaters ase
ca«sing local overlseating.

3) CT leads ln tersnhsal box
are too tight. Fail«re (brokess

cables) recited t«ice at DCPP.

HOWWAS PROIilXM/
mWCKRN St)I.VF.D ON
Cm C:FNFRATOR

PeeMes ls signing top
bradng to adeqaateiy sopport
the box. Don Saner «ill
inspect and accept fix for
PGEcK (see Chron ¹160165
letter Sons Peebies dated
10/25/90).

Reaso« for oreriseatlng fs the
plant s«pply Toltage of 52gV
Instead of 4NV, 3ph. lhis «111

be corsected along «1th the
other 5 existing generators by
«scans of a DCN to add step
do«n transformers (see Chron
¹1627g9 from Peebles dated
11/19/90).

Pbebles «illprorMe enongh
sbsck l«jampers (see Chron
¹I60165 letter frmn Peebies
dated 10/25/90).

HOW WAS PRO%EM/
CONCKRN St@.VFn ON
SFARF. QFNFRATY)R

Bracing needs to be inspected
on spam. Tnm Niemi
(Warehnvse) «111 inspect and
repnrt,

Space heaters «ill remain
rated at 480V, 3ph.

Tom Nieml (Warehouse) «10
inspect and report.

IIOWWAS PROIu!M/
CONCKRN SOI VKDON 5
EXISTING ~rFNFRA'l%lR$

Is nnt a problem on existing

generators. Terminal boxes
«ere nnt damaged in shipment.

DCN «ill be iss«ed to add step
dn«n transformers or sandie
po«er snppiy to space heaters.

Field corrected the concern oss

all existing «nits by ~ting
leads, th«s provfdlag longer
jumpers and more flexibility;
reference DCPP WO ¹'s
C0071091, 71192, 71196, Ec

7119$ .

Tnns Nieml to report on his
lnspedion of spare.
Inspedion tracked on AR¹
A0214N9.

Isssse of DCN tracked on AR¹
A0166454.

Tons Nieml to npnet o«his
inspection of spare.
Inspection tracked on AR¹
A0214809.

4) Welding cracks dereioped
ln the skin of statos'hnnes at
strudnral joints.

jeebies «111 pay special
atteatioss to «eldlng in these
aseas (see Chron ¹1NI65 from
Peebles dated 10/25/90).

Engineering to generate a
DCN tn fix spare bcfnre
cracks develnp.

Field re«eided the statos'orers Iss«e of DCN for spare
on exlstlag 5 «nits «1th DCN tracked by AR¹ A02!3896.

¹s 43041 and 44041.

5) Nnmex material sersed «efl
on exbting «nits.

Nosssex «N conthsne to be used
(see Chrna ¹Wlf65 fbi'

dated 10/25/90).

No prnMem; no adlnn
reqnired.

No problem no adlon
reqnlsed.

No action needed.
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6) Bonding adfmfve betheea
coils appears to be drying oat.

7) Slot vvedge material GP01
has given good service. Do not
change to GP03.

8) Blocking and bracfag of
stator aot completely Aat ~

thereby making it dllTfcalt to
slide oat rotor vvithout rubbing
on rotor grindings.

9) Slip ring run oat

using a ntvr, better
adhesive (Armstrong 701

Epoxy) (ste Chron ¹160165
from Pttbies dated 10/25/90).

Factotum changed to GP03 A
GP11 vvhfch havt bet ter
properties and better resistance
to handling (refer change
order request No. 11412

attached to Chron ¹160165
horn Peebles dated 10/25/90).

Special meastnes vvlH be taken

by Ftebfes to ensnare that
rubbing does not occur (see

Chron 8160I65 from Peebies

dated 10/25/90).

Closer tolerahces vvff1 be
observed during machining and
fit (stt Chron ¹160165 from
PetMes dated 10/25/90).

No action requlnd at the
present time.

No action required.

No adlon required. Extra
precaulions vvlll be taken lf
dbassembly required.

Not observed as a problem.

DCPP Malat. noticed thb eh
one of the existing halts. 11 Is
not a critical problem at this
timed bu't ls being vvatchtd lh
case lt develops. No olhtr
action b required at thb time.

No action rtqulnd.

No action required. Extra
precautions are taken during
disassembly

Slight eccentrfcity vvas ofeened
on one unit. Problem b not
severe and b being vratched on
a prevthtative maintenance
basis. No action rtqulred at
this time.

DCPP Mafnt fs vvatchfag thb
per their PM program
further action rtqnlved at thb
time.

No adlon requlmL

Don Bauer checked 6th
generator in Scoliand to
ensure proMem does aot edst.
No further action rtqufnd.

DCPP Malnt. fs vvatchlng thb
per their PM program.





TITLE:
PROJECT:
G.M.:
P.O. NO.:
SUPPLIER:

~ PACIFIC GAS AND ELECTRIC COMPANY
ENCON QUALITY SERVICES - INSPECTION SECTION

INSPECTION PLAN
i64ZZS

%79824

(Edinburgh, Scotland)

,

Prepared by:
. M. Escaranxo

Approval:
rga , perv s ng Inspection Engr.

Date:

Date:
„B. R. Hepponstall ons ble Engineer

V Date Distributed:
Inspection Section Job File, P.O. No:
Znspection Section Pro)ect Plan File:
Senior Inspection Engineer:
Inspector: . ta man

~

~

~ ~

~

Responsible Engineer: . . o
Others: nde so . s e W s

The purpose of the Inspection Plan is to systematically
identify the Inspector's responsibilities and program his actions to
assure that components are manufactured and tested in conformance with
contract requirements, and in such a manner that they will performtheir intended function. EQS Procedure 2.3 is part of this plan. This
plan conforms to Company quality procedures and instructions, as stated
in the "Purpose" section of EQS Procedure 2.2.

I

c 's o s : Refer to EQS Procedures 2.1, 2.3
and 2.4 for general responsibilities. The scope of responsibilities
for this assignment is: perform inspection in accordance with attached
Checklist.

v I The Inspector shall require documented
evidence that revisions of supplier's documents which are in use have
been approved as required by contract. When documented evidence is not
available or is questionable, the Inspector shall identify with
revision number, those documents used by him when performing the
inspection actions required by this plan.

Standby Emergency Generator

: „ EQS Manual Procedures 2.1, 2.2, 2.3, and 2.4

Pa@)g~ geMP /Q. P A&'
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INSPECTION PLAN NO. DC-254
CHECKLIST

accizs
Page 2 of 3

Date and Initial Each Time Action

A. Actions required by EQS Manual Procedure 2.3,
Para. 4.2 and 4.6.2.1.

A. Balance of actions required by EQS Manual
Procedure 2.3.

A. Nitness generator tests or observe the
collection of test data required for
motor calculations, as listed on pages
5 and 6 of the EMM.

B. Verify that all test instruments used in the~

~

~

~

~testing of this generator have current
calibration to appropriate standards.

C. Verify that generator has external dimensions
which duplicate the existing Electric Products
generators, serial nos. 16908022/26,
including mounting dimensions and terminal
box location (except that 4 1/2" bus insulators
are acceptable).

D. Verify that generator is being furnished in
accordance with vendor drawing C-08991U, rev. 3
(PG&E record drawing 6011924-12, rev. 1) which
has been reviewed and approved by PG&E
Engineering.

E. Verify that generator is an electrical
duplicate of the existing Electric Products
generators, serial nos. 16908022/26, including
ratings and phase sequence.

F. Verify that proposed method of packaging the
generator for shipment is in accordance with
PG&E requirements.
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INSPECTION PLAN NO. DC-254
CHECKLIST

164LXS

Page 3 of 3

IV.

NOTE THAT THIS INSPECTION PLAN ZS BASED ON REV. 3 OF EMM
DC2-3322-BRH-E. THE INSPECTION SECTION IS NOT RESPONSIBLE FOR ANY
DEDICATION ACTIVITIES, AND THE GENERATOR IS NOT TO BE RELEASED FOR
SHIPMENT UNTIL CONFIRMATION IS RECEIVED THAT NEI-PEEBLES ZS BACK ON
PG&E'S APPROVED QSL.

A. Confirm that, NEI-Peebles has been placed
back on PGRE's QSL.

B. Release the generator for shipment.
1 Include a list of Z.R.s which

document the details of the action taken by the inspector, and
significant events in the performance of the contract by the supplier.

Signed:

Approved:

Inspection Engineer

Superv sang Inspection Engineer

Date

Date

Attach to final copy of I.R.
A69/ZNSPLAN.254
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PACIFIC GAS AND ELECTRZC COMPANY
ENCON QUALITY SERVICES INSPECTION SECTION

INSPECTION PLAN

iS laJi4

TITLE:

~

~

PROJECT:
G.M.:
P.O. NO.:
SUPPLIER:

(Edinburgh, Scotland)

Prepared by:

Approval:

Xscaran o

Date:
H. . Sor d, uperv s ng Inspect on Engr.

K. ang, Respo ible Engxnecr

Date'nspection

Section Job File, P.O. No:
Inspection Section Prospect Plan File:
Senior Inspection Engineer:

'nspector:

Responsible Engineer:
Others:

Date Distributed:

~~e: The purpose of the Inspection Plan is to systematically

~

~

~

~

identify the Inspector's responsibilities and program his actions to
assure that components are manufactured and tested in conformance vith
contract requirements, and in such a manner that they vill performtheir intended function. EQS Procedure 2.3 is part of this plan. This
plan conforms to Company quality procedures and instructions, as stated
in the "Purpose" section of EQS Procedure 2.2.

Refer to EQS Procedures 2.1, 2.3
and 2.4 for general responsibilities. The scope of responsibilitiesfor this assignmcnt is: perform 'nspaction in accordance vith attached
Checklist.

v The Inspector shall require documcntcd
evidence that revisions of supplier's documents vhich are in usc have'een approved as required by contract. When documented evidence is not
available or is questionable, the Inspector shall identify vith
revision number, those documents used by him vhen performing the
inspection actions required by this plan.

Standby Emergency Generator

EQS Manual Procedures 2.1, 2.2, 2.3, and 2.4
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INSPECTION PLAN NO. DC-254
CHECKLIST

1.5 r 51,4

Page 2 of 3

Date and Initial Each Time Action

A. Actions required hy EQS Manual Procedure 2.3,
Para. 4.2 and 4.6.2.1.

B. Verify that all required dravings and procedures
have been approved hy PGtE.

C. Reviev supplier.'s Quality Plan and verify their
intended compliance vith P.O. requirements.

Note: Per H. H. Borgard's 2/2/90 telephone conversation
with R. A. Xoschak of PGRE Q.A., the NEZ-Peebles-
Cleveland, Ohio QA program has been approved by
PGRE Q.A. Since NEZ-Peebles-Edinburgh, Scotland
plant is a sub-vendor of NEZ-Peebles-Cleveland, no
further action, in this regard, is required of the
inspector.

A. Balance of actions required by EQS Manual
Procedure 2.3.

A. Witness generator tests listed on pages
5 and 6 of the EMM.

B. Verify that all test instruments used in the
testing of this generator have current
calibration to appropriate standards.

C. Verify that generator is a dimensional
duplicate of the existing Electric Products
enerators, aerial nos. 16908022/26,
ncluding aounting dimensions and terminal

hox location.
D. Verify that generator is an electrical

duplicate of the existing Electric Products
generators, aerial nos. 16908022/26, including
ratings and phase sequence.
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INSPECTION PLAN NO. DC-254
CHECKLIST

I aJ4

Page 3 of 3

E Verify that proposed method of packaging the
generator for shipment is in accordance vith
PGRE regLliremehts ~

F. Verify, by reviev of documentation, that
NEI-Peebles has perfor«ed dedication testing
in accordance vith Attachment 4 F to the EMMY

and that the proposed test procedures and test
results are approved/acceptable by,PGRE.

I Include a list of I.R.s vhich
document the details of the action taken by the inspector, and
significant events in the performance of the contract by the supplier.

signed:
Xnspect on kg neer

1

h

Date

Approved:
Superv sing Xhspect oh Khg neer Date

A57/INSPLAN. 254
Attach to final copy of Z.R.





OWc: September 7, 1990 Rek:

To: NECS - ELECTRICAL ENGINEERING

fee: ENGINEERING SUPPORT SERVICES - EQS INSPECTION

hb}oct: Order 2'S-1539-AB-9 on NEI Peebles
,Generator For Emergency Diesel 42-3

BURT HEPPONSTALL:

Attached is a copy of our Inspection Plan No. DC-254', Rev. l,
vhich vas vritten hack in February on the subject order.

Since then, several things (and people) have changed, and ve
vant to make sure ve are proceeding correctly. Specifically:
A. Although E.K. Kang 'signed off on the Inspection Plan as

the responsible engineer, ve are currently dealing with
you on questions concerning this order. Should the
Inspection Plan be revised to reflect you as the
responsible engineer, rather than him?

B. The note on page 2 of the Inspection Plan refers to a
2/2/90 telephone conversation between the vriter and,Gina
Koschak. However, Gina is no longer around, and ve're
vondering if this note is still correct.

C. In connection vith this, although ve have not seen an
audit report, ve have HEARD that a recent audit of NEI
Peebles in Cleveland has resulted in their removal from
the QSL. If this is correct, ve need to delete the note
on page 2 of the Inspection Plan and, if this vill result
in additional inspection requirements, someone needs totell us.

D. Referring to the attached copy of Sig Auer's 10/22/86letter to NEI Peebles, ve are assuming they plan on
furnishing the longer (4 1/2") hus insulators on this
order, as they did on the spare generator on order
4R71595. If that is the case, ve need to revise itemIII.C. of the Inspection Plan to reflect this.

pefj94eS gal IQ.+ gal p77: 7-
NF4Fllye ~]

RECEIVED
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Burt Hepponstall et al.
September 5, 1990
Page 2

XS laJ14

Me would appreciate receiving'your advice on these items at
your earliest convenience.

Thanks,

H. H. BORGARD

HBorgard(2-6327):ss
A64~Borgard.905

CC: J.R. Star@mann w/o att.
J.J. Graham w/o att.
J.C. Young w/att.
U.A. Farradj w/att.
E.R. Kahler w/att.
G.C. Kellund w/att.
FILE (P.O. ZS-1539-AB-9) w/att.
LETTERBOOK w/o att.

Attachments
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October 22, '1086

Attent)on Nr. Nick Honnoly

Attacheent: DP61 1 .

!1 j/IOt/252 K(thout Attacletnt
fy

77/lethal

699 Mkthout Attachment

vxa ~ e.O.C.

NKI Peebles Electric Products, ?nc. ~g M fN5~EG™
gggflvlO

17045 Euclid Avenue
hVO OKC

Cleveland, Ohio 4412-1431 ~M
OCTA

TMMc
MHP

Dear S{r: ~S ~M«<
pJhu CY

~ wow

Attached <s the marked-up copy of draw(ng D67515 which you ent to
Sruce Grosso for approval.

There fs no obgectfon to your proposed chanpe to increase the length of the

bus <nsulators from 3-1/2 to 4-1/2". The drawfnN has 5een stas$ ped "Approved

Hfg. Ijiy proceed".

t ~ k~" a +pk" ~{ncerflg

c 0 M 4~ <C

S~G ALJElt

k ~

Sepeneialny Electr(eel Enylnee~

SCE/1$ :eg

Mr<ttfn kesponsf Required: No
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PACIFIC GAS &r ELECTRIC COMPANY
INSPECTION SECTION

215 KQQKT STREET, ROOM 252
SAN FRANCISCO, CA 94106

I

INSPECTOR:

QUALITY ASSURANCE
ENGINEERING

NUC PWR GEN DEPT
D. C. QUALITY CONTROL
D. C. MAINTENANCE
D. C. MATERIALS
CONSTRUCTION
INSPECTION

GM
P. O.
SPEC ~

ISSUE DATE
VISIT DATE
REPORT NO.

ORDER
PLACED ON
FOR SHIPMENT TO

SUBCONTRACTOR ITEM
SUBCONTRACTOR
FOR SHIPMENT TO

PERSONNEL CONTACTED:

VISIT SUMMARY:

John R. Star@mann

O'ASexton RWTaylor/QA Site RAKoschak
TFetterman MRTresler WVahlstrom BMGrosse
BDSmith-Att. EKKang BRHepponstal1
JDShiffer RCAnderson
PMLang-Att.
TABennett CMSeward
RJMcInerney DLTackett CPNichols RAHarris-Att.
JRManning RLieber
CER ~ HHB JJG-2 (1-Att) EKK JRS-3 (1-Att)
S L F-Att.

W W W W W W W W MW W W MW W W MMMMMMW MMW W W W W MMMMMMM

000094-0
ZS-1539-AB-9, MC 41
EMM-DC2-3322-BRH-E, REV. 1

2-23-90
2-12-90 and 2-7-90 (T)
1

GENERATOR FOR EMERGENCY DIESEL 42-3
NEI PEEBLES ELZCTRIC PRODUCTS'LEVELAND'HIO
G.E.C. CANADA LTD., TORONTO, CANADA

GENERATOR FOR EMERGENCY DIESEL 42-3
NEI PEEBLES LTD., ED1NBURGH, SCOTLAND
G.E.C. CANADA LTD., TORONTO, CANADA

Brian Fraser, Contracts
Jim Rennie, Quality Engineer
John Miller, Quality Engineer
Derek Morrison, Design Engineer
Nick Monnolly, Sales Engineer (NEZ Peebles-

Cleveland) 2-7-'90 (T)

While in England on other PG&E business, the writer visited the NEI
Peebles facility in Edinburgh, Scotland, to review action items prior

THIS REPORT IS COMPANY CONFIDENTIALIt is not to be transmitted to any supplier or vendor without prior
approval of the Supervising Inspection Engineer.

Page 1 of 4
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to manufacturing as required by Inspection Plan No. DC-254, Rev. 1.
Although PG&E's order was placed with NEZ Peebles Electric Products in~

~

~ ~

~

~

Cleveland —who forwards PG&E requirements and directs the activities.
of NEZ Peebles in Edinburgh —the writer was able to verify that the
Edinburgh facility intends to build a duplicate generator in accordance
with PG&E's requirements.

Our discussions included the following:
1. Prior to our Edinburgh visit, the writer contacted Nick Monnolly in

Cleveland to review the dedication testing requirements, which were
included with Attachment F to EMM-DC2-3322-BRH-E, Rev. 1. Nick
Monnolly had not, as of 2-7-90, received Revision 1 of the EMM, but
following a brief review, did not anticipate any problems in
incorporating the dedication testing requirements'.

From our 2-12-90 meeting in Edinburgh, however, the writer learned
that Edinburgh had not yet received from Cleveland the dedication
testing requirements of Attachment F in Revision 1 of the
referenced EMM. NEZ Edinburgh had based their Quality Plan on EMM
Revis'on 0.

The NEZ Cleveland order on Edinburgh had only specified thatcertificates of compliance be supplied for steel, copper,
insulation, hardware, cable, and varnish. The NEI Cleveland order
on Edinburgh had requested certificates of test or analysis for theelectrical tests, pole iron, and shaft forging.
We agreed that NEI Ed'nburgh would, through discussions with NEZ
Cleveland:

a) incorporate the PG&E dedication testing requirements

b) up-date the NEZ Edinburgh Quality Plan to xeflect revision 1 of
the referenced EMM

c) determine the specific tests which are required for the shaft
forging (i.e. UT examination, chemical and physical properties,etc.) and bearing casting housing

d) assuming that item 13 in EMM Revision 1, Attachment F, is a
typographical error (and should be revised to "shaft/casting"),identify any other specific components (other than the shaft,
bearing cap, and slip rings) which are to be included under
item 13 of Attachment F

2. All test equipment used in the dedication testing of the PG&E
generator will be on a calibration schedule and will be within the
required calibration period. A list of all test instruments usedin the electrical testing of the generator will be recorded at the
time of testing.

I

3. The required NEZ drawings and procedures have ~ yet been approved

Page 2 of 4
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a

by PG&E Engineering, so Section I(B) of PG&E's Inspection Plan No.
DC-254, Rev. 1, will be signed-off by the writer at a later date,
after approvals have been verified.
The writer reminded Derek Morrison that PG&E's required phase
sequence was A-C-B, and there was some initial confusion when NEI
indicated that they had changed the phasing from the last order
(the, writer's recollection was that the phase sequence on the spare
generator purchased in 1986 was also correct). Following a review
of NEI drawings, the writer concluded that the 1986 spare generator
had the correct phase sequence. Also, the generator being
furnished on this order will have the correct phase sequence. The
proposed internal transposition of leads, in order to obtain the
correct phase sequence, is different from the spare generator
purchased in 1986.

For the 1986 spare generator, drawing C-08991E shows that EMFs
reach positive maximum value in order Tl,T3,T2...and further
establishes the phase/terminal relationship of A/T1, B/T3, C/T2.

Drawing C-08991U dated 1-26-90 for the generator on this order
establishes the phase/terminal relationship of A/T3, B/T2, C/T1 ~

Electrically the phase sequences are equivalent for the 1986 spare
generator and the generator being furnished on this order, and the
PG&E approved drawing for phase sequence will be used for
inspection purposes. Before finalizing on the exact phase and
terminal relationship, however, PG&E Engineering perhaps could
review how the differential relay current transformers are labeled
or identified.

4. NEI Cleveland, we were advised, will be taking the responsibilityfor arranging shipment from a U.K. port to G.E.C. Canada; i.e., NEI
Edinburgh's responsibility is only to ship the generator FOB to a
United Kingdom port. The rotor will be shipped in the stator--
supported at one end by the single bearing; supported on the other
end by a temporary bracket. Shipment support and crating will be
similar to the shipment of the previously referenced spare
generator.

5. The writer agreed to outline, under separate cover, PG&E's
inspection agenda. NEI Edinburgh agreed to note PG&E's inspection
and witness test events in the NEI Quality Plan. A copy of NEI's
Quality Plan 260274 (which will need to be revised to reflect EMN
Revision 1 and PG&E's inspection requirements) is included with
Bruce Smith's, P. M. Lang's, and R. A. Harris'opy of this report
(3 sheets).

For the record, there have been two significant changes at the NEI
Edinburgh facility since the writer's last visit. ,First,'oth Brian
Fraser and Derek Morrison are fairly new in their positions. Thewriter's understanding was that Derek Morrison's position was
temporary, and that he will eventually be returning to Cleveland, where
he had trained for several months.

Page 3 of 4





Perhaps of more concern to the writer is the fact that, except for the
manufacturing of coils, the assembly of the generator, and final test,

~

~

~

most all of the work is being performed by subcontractors. Essentially
no fabricating and no machining remains in Edinburgh. Even the
magnetic steel laminations are now obtained from an NEI subsidiary.
Buyers in NEZ are now purchasing finished products (i.e., machined
shafts rather than raw forgings)..'.all of which, we were advised, has
been a learning experience and added burden. Also, NEI has had,to add
expediters to their staff. Aside from being more vulnerable to
schedule delays brought about by outside influences, it is the writer'
concern that NEI Peebles may have a more difficult time in controlling
the manufacturing processes of their suppliers.

DEVIATIONS FROM SPECIFICATION: None

SHORTAGES REQUIRING FIELD WORK: None

RESOLUTION OF DEVIATIONS AND SHORTAGES: None

PROBLEMS TO BE RESOLVED: None

HJRRENT SHIPPING SCHEDULE: October 30, 1990

JRS:hmb

0
H. H. Borgard, Supe sing Inspection Engineer

scom242gzs1539. 212 Page 4 of 4

/2 v g~/ +TV. 7 $ /9 R



4(41

lpga

gE



~ I I ~

~ ~

I ~



h

P

I,

f

I

/



e I

I I ~ I

~ I I '

I ~ ~

I ~

~ ~ ~

~ ~ %

~ ~ ~

~ ~

I ~

~ ~

~ I



A.



4

I ~

II ' ~

i I

i tl I

sl t I

!

a ..l

I ~

r

I t

a

\+
I

i~

I I

BEMK%~~~~~~%3KB~~~~~FPP8%%i&M~~~~~ERKR~'8)~~~~~



1

)l,



149828
PACIFIC GAS 6 ELECTRIC COMPANYINSPECTI ON SECTION

2 1 5 MMQXT STREET, ROOM 2 52
SAN FRANCISCO, CA 94 1 06

INSPECTOR:

QUALITY ASSURANCE
ENGINEERING

NUC PWR GEN DEPT
D. C. QUALITY CONTROL
D. C ~ MAINTENANCE
D. C ~ MATERIALS

CONS TRUCTION
INSPECT ION

GM
P. 0 ~

SPEC ~

ISSUE DATE
VISIT DATE
REPORT NO ~

t

ORDER
PLACED ON
FOR SHIPMENT TO

SUBCONTRACTOR ITEM
SUBCONTRACTOR
FOR SHIPMENT TO

PERSONNEL CONTACTED:

John R. Star@mann

JASexton RMTaylor/QA Site RAKoschak BLove
TFetterman MRTres 1er WVahlstrom BMGrosse
BDSmith-Att . EKKang BRHepponsta 1 1-Att .
JDShiffer RCAnderson
PMLang-Att .
TABennett CMSeward
RJMcInerney DLTackett CPNicho 1 s RAHarris-Att.
DACa thcart
JRManning RLieber
CER ~ HHB JJG-2 ( 1-Att) EKK JRS-3 ( 1-Att)
S L F-Att .

~W~~W~~~~M~~W~~
000094 -0
ZS- 1 53 9-AB-9, MC 42
EMM-DC2-33 2 2-BRH-E, REV. 2

4-27 90
4-2 3-9 0 (Transmitta 1 )
2

GENERATOR FOR EMERGENCY DIESEL 42-3
NEZ PEEBLES ELECTRIC PRODUCTS, CLEVELAND, OHIO
G ~ E ~ C ~ CANADA LTD~, TORONTO, CANADA

GENERATOR FOR EMERGENCY DIESEL 4 2-3
NEI PEEBLES LTD., EDINBURGH, SCOTLAND
G ~ E ~ C . CANADA LTD., TORONTO, CANADA

Nick Monnol ly, Sales Engineer (NEZ Peebles-
Cleveland)

TRANSMITTAL SUMMARY:
r

Zn a letter dated 3-19-90, the writer requested information on the
speci fic tests, which are required by NEI Peebl es for the shaft forging
and cast bearing housings .

The NEI Peebl es materia 1 specification requirements for the generator

THIS REPORT IS COMPANY CONFIDENTIAL
Zt is not to be transmitted to any supplier or vendor without prior
approval of the Supervising Inspection Engineer.

1 Page 1 of 2
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1498ZS

shaft forging and gray iron castings are included with B, Smith's, B.
Hepponstall's, p. M. Lang's, and R. A. Harris'opy of this report
(Attachment A, 3 sheets). Although review of the material certifications
has not been included in the PGaE Inspection Plan, if requested by PGSE
Engineering, the writer will review the documentation during final
inspection.

DEVIATIONS FROM SPECIFICATION: None

SHORTAGES REQUIRING FIELD WORK: None

RESOLUTION OF DEVIATIONS AND SHORTAGES: None

PROBLEMS TO BE RESOLVED: None

CUEQKNT SHIPPING SCHEDULE: October 30, 1990

JRS:hmb

PPROV
H. H. Borgard, Supe ising Inspection Engineer

sc246izs1539. 423 Page 2 of 2
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NEf Posblss - Electric Products> fno.
lg

lnMS KuoQf Avenul
Cltvellnd, Colo <11>
Tgyphone: P<g 401 ~ INe
TeIaff; li1654

Feum)ii: P> 40145M

1 48828

April 23, 1000

Paoifio Oas 4 Xleotrio Oo.
o/o Nr. John R. StarEman
Wig 54m $ 12
London Tract Nd.
aandaearg, PA. 19350

Referenced N$(K P.0 f8"1539 AS 0
8600 XV, &00 RPX Oanerator
Oiablo Canyon Nuclear Povox Plant
NSZ Feebler ~ Xlsctx'ic tz'Dduotlr 1hOI
Set 0-51 88

Czar Mr. Ntaraman,

please refer to your ?attar of March XQr 1900r Fy. 2
t, ~

The teiting that v~ require of our vendors for the generator Ihaft
foramina and bearing oover oastinys sill be as required hy the
following specifications<

xS70. < 2 ihaft Forging, Carbon steel r 'sed toz a11

C'lanated

lhafta and all aha fts ever 10"
Dieaotar.

MS25.1 - Tron Castings (Oray Iron) Oenezal Purpose

Appropriate back-uy documentation vill be provided. Ne trust this
js satkstaotory.

vary truly yours

gZZ praises - aZXnaZC raOOaCTN, XSC.

ge Qo connolly
jalap

2nyinesz'tct

Pacific oas 4 Sleotrio Ccs

533 Market St., RM A70ld
San Francisco, Ch. 94506

Attn! Nz'. Sruoe imith

/~8&5 arcs'2, p
g~ / &77.

Q~cel~ltVT (l ~ I 'S)

""u- ~~~ subsfdfaw of Ho<herr Enfflnssrlny fhdustrfss f.td., of Enylsnl
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CODa

NS
~ ~ ~ ~ ~ + 0 ~ ~ +

NP EIISEDKS,.,..... "-
NATERIAI. IPECIFICAT ION

OATS . e,ac lO.

1l/ib/72 -7)e42,);

Zj31j>0 70.42
I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0

SHEET IIO ....R. ~ OF.'"L" ~ ~ ~ -." +F<<>K>E> 0 i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ + +

IHAFZ FORGING( CARBON NTEXT (NOT )ROODgOEg tOR 18tLDXD ?@MB)
UERBS I"OR ALIr FLANQED IBAFTB AÃD ALT IQLFC'~ OVER 10" OTA

This material must be in aocordance with ipecificat
MrN~ A470 Class l.

Vendor must aupply the following documentation

I. Certification of Compliance to MTM~A470 Class l
2. Chemical Analysis 3oport

3. Mechanical 'fast Report

4, Ultrasonic Certification Report

C

(Enyineeriny Reference~ The heat treatment oonefsts e! 4ouble
normaliaLng and temperiny vkth preliminary and iecond rough
machinfny and Itreas reX4eviny ai Ipecitied by Chai JNTN
Cesfgnatken.)

NOVEt Use MS 70<44 fo!'ll appl$ .4'!,one exoept Wen )Qied pith
integral faadnated totoi ep$ .der ov eh&e yolea awe

~ / bolted diteotly to Shaft.

Pawl ~z /z.ygev./ err. w ~ ~> H r9
Color Code Electric Products PSvLsion Stock None
Sate~.color Code Ps l0002

~Added 4/kp+$
Po<TEC INC,, ELECTRIC PRODUCTS DIVISIN, lF25 CLARKSTONE R AD IEVEL D 44112

PREPARED bV; DATE! AFtROYED,lYl DATK; OBEYED 5)'! 'ATE:
11 /lo/72 ~„«J.
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HLATERIAI. SP'ICIFICAT ION .....(......)(!ps~ . g,( ...
'l

'1/64 R5o1NJFNQE'I r ~ ~
'

~ e ~ r ~ ~ ~ ~ e Pe ~ ~ ~ ~ ~ ~ ~ r $ y ~ ~ ~ ~ ~ ~ ~ j

NEET IIO...I..... OI ..f...,....... IPCgSEog eV....................

IhON CAST!lIOS (OhAY I'hON); OCNEhAL'tUhWOtC

1 o The cast 1 ngs under thl s speci f I cat 1 on houl 4 conform to one
of the( fol lowing> whfch ls to be noted on the casting cfrawlng.

SAE abrade 12000 and ASTH APS Class t4l
SAE Orede 02500 and ASTI ARS Cla ~ s R5b
tAE Grade 03000 and ASTH A48 Class 305

ls thi Inteht o'f thli speci flett{on to 4Ub5r'dlnhti Shexlcal
cnmposltlon to physical properties> The castings

shall�'be

free from In)urlous defects, or flaws such ~ s cracksi
porosity, end oxide of sand Inclusions ln strossed or machined
nrae». Surface of the castings shall be free from fuseif on
sand, and shell be reasonably smooth< hunners> t'Isers> fins,
end other cast on places shall be removedi

~ ~ ~ ~ ~ ~ ~

3. One o< the prlnclpal requfrements of theae. castings ls that
1hcy bc free of hard spots on mechtned surfaces and of good
mnchlnabf1lty, Their prlnclpal use ls ln motor brackets~
slcev ~ s,'lsnges> etc < where good appearance and machlnabl I I ty
I» c< more Importance then strength

W ~ ~

Thc castings shell conform c1osely to the measurements given
on the drawing furnished end the dlmenslons predicated by
the patterns

I

5. Tens 1 l e 5 t rang th t

Cl ~ ss Ho, 2OIC Hln, Tens tie RO,OOO lbs.
Class No. t5$ Mln. Tensll ~ 25,000 lbs.
C 1 ~ ss Hoo )Ol 8t n ~ Tens 1 le ~ )Oy000 Ibs+

tbguolr: I~ t ~ r I el
~ f

r ~ ~ >ir ~ ~

Je, ~ oa I ~ ~ ~ a J ~

tel y from the
epeclflcetlons

'lly requested.

go Hl)her St renyth gray 5rOn C)StlnpS aret COVered
~ pcc> f Lest Ion lll25c2>' ."~.: ~ ~ ~ ~ ~, ~ .

~ ~ ~ ~
~ ~

~ I ~ I
~ g ~ ro ~ ~ I 4% ~ ~ J ~ ~ ~ r

fi. t~ha Ical Test t Test bars chal I be cast separe
east ngs, end tested tn accordance to A<I,T.H>
for gray Iron cestkngs per A 48 when speclflca

~I
I

JJswg rN'f g~ I

A'(WC'<~ (+ rr >)
PARSONS PEE8LKS.tL KCTAlC 1NODVCTS) INC 1'?Q CLAhKITON hOAj), Cl. VILA D, H 4I11g

u>aOVKO bA OATKI ANYKO Ny", OATK:r
~ ~'lhlO I SA
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PACIFIC GAS & ELECTRIC COMPANY
INSPECTION SECTION

215 MAiUKT STREET, ROOM 252
SAN'RANCISCO 9 CA 94 1 06

HMB

V(n.'l
LZIU

MII
LKhl

TMhlc
I,iMP

Y(TS

jMU
Vljv'I

SUPP

PD,«

B/0
FILE E

QR BOOKINSPECTOR:

QUALITY ASSURANCE
ENGINEERING

John R. Starzmann

NUC PWR GEN DEPT
D. C. QUALITY CONTROL
D. C. MAINTENANCE
D. C. MATERZALS

CONSTRUCTION
INSPECTION

GM
P. O.
SPEC.

JASexton RWTaylor/QA Site RAKoschak BLove
TFetterman MRTresler WVahlstrom BMGrosse
BDSmith-Att. EKKang BRHepponstall-Att.
JDShiffer RCAnderson
PMLang-Att.
TABennett CMSeward
RJMcInerney DLTackett CPNichols RAHarris-Att.
DACathcart
JRManning RLieher
CER ~ HHB JJG 2 (1-Att) ~ EKK JRS-3 (1-Att)
S L F Att.

&&&% &&&\&% &&&&&&&&&&&W &&%

000094-0
ZS-1939-AB-9, MC N2
EMM-DC2-3322-BRH-ED REV ~ 2

ISSUE DATE
VISIT DATE
REPORT NO.

ORDER
PLACED ON
FOR SHIPMENT TO

SUBCONTRACTOR ITEM
SUBCONTRACTOR
FOR SHIPMENT TO

PERSONNEL CONTACTED:

5-11-90
5-7-90 (T)
3

GENERATOR FOR EMERGENCY DIESEL 42-3
NEI PEEBLES ELECTRIC PRODUCTS9 CLEVELAND9 OHIO
G.E.C. CANADA LTD., TORONTO, CANADA

GENERATOR FOR EMERGENCY DIESEL 42-3
NEM PEEBLES LTD' EDZNBURGH9 SCOTLAND
G ~ E ~ C ~ CANADA LTD~ 9 TORONTO 9 CANADA

Nick Monnolly, Sales Engineer (NEI Peebles-
Cleveland)

TELEPHONE SUMYAARY:

Following a conversation regarding another. project, the writer was
asked for assistance in resolving an open item, as discussed under
PROBLEMS TO BE RESOLVED.

M mMWM MW MMM M WMMMMW W W MM W MMWW MW W MW

THIS REPORT ZS COMPANY CONFIDENTIALIt is not to be transmitted to any supplier or vendor without prior
approval of the Supervising Inspection Engineer.

Page 1 of 2
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DEVIATIONS FROM SPECIFICATION: None

SHORTAGES REQUIRING FIELD WORK: None

RESOLUTION OF DEVIATIONS AND SHORTAGES: None

1, r 9824

PROBLEMS TO BE RESOLVED: In a letter dated 3-13-90, NEI Peebles-
Electric Products advised that the NEI Peebles-
Edinburgh weighing scales have an accuracy
,class of plus or minus 54. NEI peebles has
requested confirmation that the 54 accuracy
tolerance is acceptable for the stator and
rotor weights being furnished to PG&E
Engineering. The NEI Peebles - Edinburgh
factory could rent a more accurate scale or
load cell, but first needs to know the required
accuracy.

A copy of the referenced NEI Peebles .- Electric
Products'etter is included with B. D.
Smith's, B. R. Hepponstall's, P. M. Lang's, and
R. A. Harris'opy of this report (Attachment
A, 2 sheets). By copy of this report to Bruce
Smith, the writer requests that PG&E
Engineering advise the needed accuracy of the
stator and rotor weights.

CURRENT SHIPPING SCHEDULE: October 30, 1990

JRS: hnb

PPROV P 3 ~ -r/- o
H. H. Borgard, Sup ising Inspection Engineer

sc247gzs1539. 507 Page 2 of 2
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HEI NEI Pssblss ~ Electric Products, Inc.

17046 FuOlld AVenue

Oartfend, Ohio 44112

Telephone'. t210) 441 1400

Telex: 141564

Fecelmlle; A[10) 441 4340

Mro T. P ~ Evans
Materials Dept. Manager
Attn: Nr. D. h Cathcart
Pacific Oas 0 Electric Co.
XRO Mise ion St.
loom No. 8749
San Franoisco, CA. 04105

1

March LS, 1090

Nub) ect: P ~ C ~ 4L ~ P ~ 0 ~ RS 1530 JLb 9
Diablo Canyon Nuclear Plant

Oentl amen,

Me havo received P.O, SE, purchase or4er change No. 0 dated 0-Q2-
0 o, vhich basically changes the 4nforma t ion that P. C, 4E, requires
from us in ordew to perform seismic analysis. Me vcu3.d comment in
turn as followo ~

5A. Our factory scales have an accuracy class of plus or minus 5%.
Please adViee it thie ie aCCeptable tO Po0o trEP Xf not
acceptable how accurate must the @eight he V Ãe can x'ent, a
Toad coll for our factory seal ~ that would yiv9 a nor e
accurate @eight . This involves additional cost depending on

.. the accuracy required and ve would expect P.O. 4E. to absorb
th9 cos . Please advise.

SB ~ NET Peebles-Electric Products, Xnc. villprovide the material
of the shaft and frame structure as soon as ve have received
the material from our vendors vf,th proper Q-A Oocumentation.

psvva~ ruswPP (Q, f Aw I ATT, W

PPTP (Au;UT (Ab (I OP R )

H8S ION jul
Wlthi glPECTIDN
M>Q gglVg IKK
MH

9'KM

CSM
VMMI MAR L I NO
ii<5
WT5 thf JW

IHU I/II LJO

WIH! tlat
SUPP LVII SOON LINS VI

A wPIO!'v SSn>d subc'dISPV Ol SIlONht« fnplneerlng lncsust ISS Ud„ol anglsn0.





OC. The hog4 gown >olte and alignment 4owel pins are not v

our scope of supply

lie await QOQz'esponse to Xten 6h bovoe

Very truly yours,

SKI PXEBLKS-XLXCTRZC PRODUCTS, XNC.

N.D. Norm y,
Sales Engineer

oci Mr, 8, Vahlslatrom
Chiof Electrical Enyinoer
Attn'ze To Fette75an
Pacific Gas 4 Rleotric Co.
535 Market Street
Room No, A9040
8an Francisco, Ch. 0410$

Mr, O'. H, heter
Manager, Engr. Support Servioee
Attention: Mr. C. E. Ralston
Pacif ic Qae 4 Rleotric Co,
315 Market Streot
Room No. 552
San Francisco, Ch. 94106

TCva„p. EZ



,l

tl
gl

I.

kg

lpga



PACIFIC GAS 6 ELECTRIC COMPANY
INSPECTION SECTION

215 MQGCET STREET, ROOM 252
SAN FRANCISCO, CA 94106

C 0

INSPECTOR:

QUALITY ASSURANCE
ENGINEERING

NUC PWR GEN DEPT
D. C. QUALITY CONTROL
D.C. MAINTENANCE
D.C. MATERIALS
G ~ 0. MATERIALS
CONSTRUCTION
INSPECTION

GM
P. O.
SPEC.

ISSUE DATE
VISIT DATE
REPORT NO.

ORDER
PLACED ON
FOR SHIPMENT TO

John R. Starzmann

JASexton RWTaylor/QA Site RAKoschak BLove
TFetterman MRTresler WVahlstrom BMGrosse
BDSmith-Att. EKKang BRHepponstal1-Att.
JDShi ffer RCAnderson
PMLang-Att.
TABennett CMSeward
RJMcInerney DLTackett CPNichols RAHarris-Att.
DACathcart
JRManning RLieber
CER ~ HHB JJG 2 (1 Att) EKK JRS 3 (1 Att,)
S L F-Att.

WWW

000094-0
ZS-1539-AB-9) MC $ 2
EMM-DC2-3322-BRH-E, REV. 2

5-25-90
5-17/18,21-90 (Telephone and Transmittal)

GENERATOR FOR EMERGENCY DIESEL 42-3
NE1 PEEBLES ELECTRIC PRODUCTS, CLEVELAND, OHIO
G.ETC. CANADA LTD., TORONTO, CANADA

SUBCONTRACTOR ITEM GENERATOR FOR EMERGENCY DIESEL 42-3
SUBCONTRACTOR NEZ PEEBLES LTD., EDINBURGH, SCOTLAND
FOR SHIPMENT TO G.ETC. CANADA LTD., TORONTO, CANADA

PERSONNEL CONTACTED: Nick Monnolly, Sales Engineer (NEI Peebles-
Cleveland)

TELEPHONE AND TRANSMITTAL SUMMARIES:

Following a 5-17-90 phone conversation with Burt Hepponstall, and
subsequent fax confirmation of 5-18-90, the writer advised Nick
Monnolly that rotor and stator weight, within the +5% accuracy of the
NEI Peebles scales in Edinburgh, are acceptable to PGhE Engineering.
This resolves the "PROBLEMS TO BE RESOLVED", which was addressed in
Inspection Report No. 3 (issued 5-11-90).

THIS REPORT IS COMPANY CONFIDENTIALIt is not to be transmitted to any supplier or vendor without prior
approval of the Supervising Inspection Engineer.

Page 1 of 3
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However, on 5-17-90, Nick Monnolly requested the assistance of the
writer to resolve, through PG&E Engineering, questions which have been
raised with regard to the phase sequence of the generator on order, and
the past generators which have been supplied and are presently at
Diablo Canyon Power -Plant (see PROBLEMS TO«BE RESOLVED) ~

DEVIATIONS FROM SPECZFZCATION: None

SHORTAGES REQUIRING FIELD WORK: None

RESOLUTION OF DEVIATIONS AND SHORTAGES: None

PROBLEMS TO BE RESOLVED:

In Inspection Report No. 1 (issued 2-23-90), the writer
addressed the proposed phase sequence of the generator being
furnished on this order, and the phase sequence of the spare
generator which was furnished in 1986.

On M rch 20, 1990, the writer furnished Ron Politi and Nick
Monnolly a copy of the 1986 test data for the spare generator
(S/N 259132-2), which documented the following phase
relationship:

With the shaft rotation counterclockwise, viewed from
the non-drive end, the phase rotation was A-C-B, left-
to-right, when viewing the terminals from the front of
the terminal box. The terminals were labeled T1-T2-T3,
left-to-right.

Please understand that the above description, documented on
the test floor at the time of test, identifies the shaft
rotation, phase sequence, and terminal designation.

Zf not the manufacturer's standard, special phase sequences
are generally obtained by the manufacturer, through the use
of a transposition within the generator, between the winding
parallel ring and terminal stud. Sometimes, however, the
manufacturer provides their standard phase sequence machine,
and the user —PG&E —accommodates our system, non-ANSI
phase sequence, by transposing outgoing connections from the
machine terminals to our system. When PG&E provides the
transposition, the manufacturer's drawing often clarifies
that the transposition is taking place outside the
manufacturer's scope of supply. This clarification is
accomplished in the drawing by showing the machine phase
sequence, the transposition, and the system phase sequence.

Following Ron Politi and Nick Monnolly's review of the
'generator phase sequence as tested in 1986 for S/N 259132-1,
NEI Peebles Engineering Specialist, Charles Moosbrugger,
researched the history of the phase sequence of Diablo Canyon

Page 2 of 3
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emergency generators. The phase sequence history, less the
referenced NEI Peebles attachments, is included with B. D.
Smith's, B. R. Hepponstall 's, P. M. Lang's, and R. A.

Harris'opyof this report (Attachment A, 4 sheets).
I

Since NEI 'Peebles has been asked to manufacture the generator
on this order (ZS-1539-AB-9) identical to the previous
generators, NEI Peebles has requested the following
information from PGRE Engineering:

1. Reconfirmation of the mechanical rotation, phase
sequence, and terminal marking requirements. The writer
suggests that PGRE reconfirm that "with the ghgLff;

0 e, viewed from the non-drive end, the
phase rotation is to he ~i~>, left-to-right, when
viewing terminals ~~+ from the front of the terminal
hox." If this is not correct, fillin the proper words
or letters where underlined.

~ ~

2. Provide NEI Peebles with instructions about the existing
generators and drawings, as requested in Attachment A."

3. If the generator on order is not an exact duplicate of
the existing in-service generators", or if the spare
generator (S/N 259132-1) is not an exact duplicate of the
original five generators*, then PGEE Engineering should
clarify the design parameters, so that NEI Peebles can
properly word the Certificate of Conformance.

*Note: except for the insulation system

Any questions regarding Attachment A should he addressed
directly to Nick Monnolly (with a copy to H. H. Borgard in
PGEE's Inspection Section).

CURRENT SHIPPING SCHEDULE: With shipment presently scheduled for
the end of October, the writer is
concerned that, unless design issues
can be addressed expeditiously, and
correspondence improved, shipment from
Edinburgh may he delayed.

JRS:hmb

0 ~ /rgb= O
H. H. Borgard, Superv ing Inspection Engineer

sc248izs1539.517 Page 3 of 3
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MEI
1 f444 Eggtld AvehlJ ~

Cleveland, Ohio 441 12

7efephyne: g>8) 411-15M
Telex.'141 664

Pmmlle: N1I) 4514866

March 4 g iP90

Paoitio Oas 4 tlectrio Co,
a/o Mr. John R. Otariman
SD1, box 2 fa
Zendenberg, PA XS) 50

Ref l 3 ~ 0 ~ RK ~ P ~ O e tSi15SO-M P
25 00 ÃM P 0 0 RPM 4enez ator
Diahlo canyon Nuo 1 ear power Pl ant
NEX P-XP Ref ~ I-1128

Dear Nr. Starsman,

During a recent telephone oonversat ion that you had with our Mr .

Ron Politi, you expressed concern over the generator phase sequence
of this latest generator as compared to previous units . Me
assigned our Enginearinq Specialist, Nr, Charles Kooshru Igeri to
research our files rewarding the history ai phase sequence and a
copy of his report is provided herewith i

Ii you have any guaNtions let us know.

Very truly yours

NZZ PEESLE8 RLRCTRXC PRODUCTS, ZNC .

Sales Engineer

oc l tao ific Oae 4 Electric Co.
$ 3 3 Market street
Room 070
San Wane isoo g CA, ~ 01 1 06

Attention i Nr. burt llepponstall

g~/ 8-77 ' /p ~P g Cog

p,~~ca~~~ i

(a or «)

~ ~ ~ I- ii. ~ -.~mal ass>haltll ~ Pv bf Nnahorn Cngl~eo~lng tnduitrioa I.td.. 0'l Cnglind



~ s

C

I'g

~l

~

h, g



N, CONNOLLY

FROMM C» NOOBBRUOOER

SUMECTl PHASE SEQUENCE OF PO tz OENXRATOR
0

112'PRIL 5, 1990

ax-3eoe

REFERENCES t HEMh Ml-1987
ELECTRIC PRODUCM gNGZNEERIN4 SPECIFICATION >C 7 ~ 2

1eO

2oO

XT . APPEARS THAT THERE HAB ADfAYe SEEN CONFUSION ON . THXS
PROJEC'l CONCERNING THE PHASE SEQUENCE AB TWO CHANGE ORDERS
ADDRZSSRD CNNGES ZN THE ?MASK aggUZNCR ZN 1069 AND 1970, AND
THE CURKNT PROJECT REFERENCES "Ab SUXLT "'RhMZNGS THAT
DIPPER FROM THE RECORD DRAMXNOS XN OUR AXLES ~

TllB OBJECT OF TMZS PAPER IB TO CLhRZFY ICNK OF THE AÃbZOUXTXEB
DEALING MZTM Tlm INTERPRETATION OF DOCUMENTS RELEVANT TO PHASE
SEQUENCE, SO TMhT THE B-112B DOCUNENTB REFLECT THE PHYSICAL
REALITY OF THE OENERATOR AND ARE CONSXBTKNT NXTH STANDARD
KNOINEERTNG DEFINITIONS AND

PRACTICES'lÃ

PllhSOR DIAGRAM ON THE OENERATOR OUTLINE DRANINO C 04%91E
INDICATES THE PG C E BYBTRN PHASE SEQUENCE AS:

THXB MEAÃB TIQ7 THE LINE
VOLTAGES MILL REACH THEZR
MAXIMUMS ZN THE ORDER A C h.

SoO

So2

r

THE PHASE ROTATION TEST (SEE ATTACHMENT) FROlf TH3,'OENERhTOR
SUPPLIED ZN 1967 STATES ATE PHASE ROTATZON Xb A-C 5 LEFT TO
RXGHr VZEWZNG ON FRONT OF TZRNINAI SOX. MERE THE AC
CONNECTION TO Tgg TERMINALS ZN THE bOX ARK %KINO VKRXFXED
THE TERMINALS ARE LABELED Ti T2 T5 g LEFT TO RZCHT IHKN FACING

"THK TERMINAL hOXg AND THE ADER XN MHXCH THESE TERMINALS MOULD
REACH THEIR POSITIVE MAXIMVOLTAGE XS T1 TS~T2 ~ MERE h C B
XB MING USED TO ORDER THE TRRNXNALSs XT DOES NOT REFER TO
THR SXTR PMASE bEQUENCE.

TN Tl T3 T2 PHASE NEQUENCE XB CONSZSTRNT %ZTH THE AC
CONNECTION DIAGRAMS A"641%5$ g lfHZCH HAS SPECIFIED FOR TMXB
GENERATOR, THE CONNECTZON DXhORAM YTELDB h PRME SEQUENCE OF
Tl T3 T2 RR h COUNTERCLiOCNZSE aOTATZN4 ROTOR eN VZNED
FROM THE CONNECTZON (NON DRIVX) THDD THXB XS ZN i4REENENT
MZTH TME EN4TNXZRXN4 iPECZFXCATZON EC-7 ~ 1.

TMZB CONVENTION XS ALSO CONSISTENT MZTH NO 1 1087/
MG 1 2.24 MMZCH STD'Es THAT THE DIRECTION OF ROTATION OF A,

OENERATOR MoUHTED AS PART OF AN ENOXNE-GENERATOR SET ZS
USUS LY COVNTERCLOCNMZSE MMEN FACINO THE END OtPOBITE TME
DRIVE" hÃD SEC'gZON 2e20o2 MBXCM SAYS > ~ e ~ FOR COUNTERCLOCÃfXBE
SHAFT ROTATION THE PHASE SEQUENCE MXLL BE 2,$ ,2 '

Aa~/ /2.$ +~ / ~- 7 Q gd q' p
NEI Vgl ~go glwtrle Pre4ete, its., ll04'l lucl d avorwe, Clwota<, Wto i4112
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3 ~ 2

C.

4.0
o

THE PHASE SEQUENCE atSTRUCTZON >Lh~
E16060) DESCRIBES THE ZNTXRFACE bkTÃXEN THE OENERATOR A"D THE

OUTSIDE )WORLD THE PHhSB SEQUENCE XS PER Ubh Cde g Ab
ON THE PLATE ITSELF. THXB STANDARD MM iZNCE SEEN
ZNCORPORATED INTO THE MG 2 NTANDh$tDo THXb STYLE INSTRUCTION
PIATE MILL bE USED ON THE CURRENT )QCHZNE TO KEEP ZT A
DUPLICATE OF THE ORXOXXALe, THE SXZSTXNa PLhTE ahYS TO
CONNECT PHASE LEAD A TO Tlg 5 TO T3j AND C TO T2e TMZb NEhNS
THAT THE PHASORS ROTATE XN THE ORDER T2&3 T2 OR A S~C WHICH
IS THE <STANDARD" gEQUENCE AS STATED Og THE DRAMXNO AND IN THE
XNGXNSERXNO SPECZFXCATXON, UT XS OPPOSITE TME SEQUENCE
DESIRED AT PGSEo O'HE DESXRED SEQUENCE COULD SAVE SEEN
ACHIEVED bY XNTERCHAMXNO THE INTERNAL NACHXNE LEADb FROM THE
STATOR TO THE TERMINALS XN THE SOXg OR SY XNTERClQNOZN4 TWO
OF THE "ABC" PRABZ LEADS'SI »AS @JILT» OMO. C 0$ 992E t4 4 .

E RECORD PRINT 6630$ 2 SH Sy 'REV.7 INDICATES!'YbTEN PHABORS
ROTATE XN NERUENCE A 0"B) TERMINALS RKhCH THEIR MAXIMUM
POSITIVE VALUE LN ORDER OF T2 T2W3t AND THE LEAD MOOR UP ZS
A TO T3 g b TO T2 g AND C TO Tl ~ THZb XB A CONSISTENT lET OF
XNFORNATION THAT XS PHYSICALLY POSBXSLE XF TWO LEhb CABLES
fROM THE GENERATOR TO THE TERMINAL bOX NORE ZNTERCHANOED. THE
CONSEQUENCES OF THXS ARE THAT .THE AC INTERCONNECTION COtAWZNO

(h 66115 b) AND ALLi DOCUMENTS REFERENCIN4 XT ARE OUTbhTED»
THE INSTRUCTION P!ATE (b 67042~X) AND THE CENERATOR LAYOUT
DRAViXNG ARK ALSO OUT OF DATEo THESE DRAWINGS ARE CORRECTLY
RBPRESZNTING AN "AS bUILT" AND <AS DESIGNED" CONDITION, SUT
DO NOT REFLECT AN "AS MODIFIED" CONDITION SINCE THESE
DESIGN DOCUMENTS ARE RECORD QUALITY ASSURANCE 'DOCtNENTS g WE
DO NOT FEEL ALTERXNO THEM WOULD SE PROPERT

NZX PEP XNGXNKERXNQ MILLUPDATE'E ALL THE AFFECTED DRAMXNOS AND
DOCUMENTS FOR THE CURRENT PRChJECT TO REFLECT THE "AS SUZJT
CONDITION DEBCRZSED gN THE PURCHhSE ORDER Sb 2539~Ah 9 CHhNCE
Q. COGNIZANT PARTIES AT PG 4 E ARE ASKED TO REVXEM THESE
DRAWINGS e AS THE PURCHASE ORDER IB REQUXRZNC THAT THIS
REPLACEMENT OENERATOR XS IDENTICALIN FORN, FZT, AND FUNCTZON
TO THE ORIGINAL SIX GENERATORS) XT XS ESSENTXAL FOR US To
KNOW WHETHER THE PHhSL'EQUENCE OF THE TERNZNALS AS OXVEN N
YOUR bRAWZNG 66302 iHEET 3, aSV. 7, XS APHZCASLE TO ALL,
OENERATORS (B/N 'b 26904022, 2690S023 21904024 L0000025
%6909026, AND 34604951) p AND WHETHER THE PHASE LEADS (A)5)C)
ARK XN THE bhÃE PHYNXCAL ZOCATXON ZN AIsL JZX TNNXNhL bOXES,
NOTE THE TERMINALS ARE DEBZONATED Tl T2, T3 hmFT TO RIGHT
MHKN FACING THE BOX. THESE DESIGNATIONS ARE ARSZTRhRY, BUT
THE SUB SARS NhVE SEEN STAMPED XN THAT'RDERS

MZ ALSO NEED VXRXFZCATXONAS TO 'WHETHER THE INSTRUCTION NATES
ON THE EXISTING aXNaaTORB ARE AS SHOWN ON 5 17042 E (NRI
RE160d0) g OR %fRTHKR THEY DUPLICAT3'HE CShRT ON %Otal "AB
bUXLT" LAYOUT DRAWXNO THE RED "lChRK UP" ON THB LAYOUT OFFERS
THE T2 T3 "T2 PHASE SEQUENCE~ CONSISTENT 1fXTH INTERNAL
OENRRATOR DRAWXNGB) AND THE REQUXRED A, C~b NEgENCE, bUT THE
INSTRUCTION PLATES AND POSSIBLE THE PHYSICAL ARRANGEMENT OF
LINE CABLES ZN THE TERMINAL QOX MOULD DIFFER FROM THE OTHER
OKNRRATORS.

g~tgKK~) ('e >< +
NEX Nll peebtee t(ectrfc produce, inc., tF045 luclM Avenue, cltvete<, ah<o <<lit
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PACIFIC GAS a ELECTRIC COMPANY
INSPZCTION SECTION

215 NA3~T STREET, ROOM 252
SAN FRANCISCO, CA 94106

INSPECTOR: J'ohn R. Star@mann
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~SUE DATE
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.SIT DATE
SPORT NO.

ORDER
PLACED ON
FOR SHIPMENT TO

10-12-90
10-3/4 90
5

GENERATOR FOR EMERGENCY DIESEL .42-3
NEI PEEBLZS ELECTRIC PRODUCTS, CLEVELAND( OHIO
GAELIC. CANADA LTD.( TORONTO, CANADA

SUBCONTRACTOR ITEM GENERATOR FOR ZMiERGENCY DIESEL 42-3
SUBCONTRACTOR NEI PZEBLZS ITDe ( EDINBURGH, SCOTLAND
FOR SHIPYXNT TO G.Z.C. CANADA ITDe( TORONTO, CANADA

PERSONNEL CONTACTED: Brian Fraser, Contracts
Les Tveedale, Chief Mechanical Design Engineer
Jim Taylor, Quality Engineer
David Forbes, Inspector
NillyMortin, Tnspector
Alastaii Ferguher, Inspector
Alastaii Carr, Test Supervisor
Bob Walker, Tester

THIS REPORT IS COMPANY CONFIDENTIALIt is not to be transmitted to any supplier or vendor vithout prior
approval of the Supervising Inspection Engineer.
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VISIT SUMMARY:

e writer visited the hkI Peebles Edinburgh facility to perform an in
ocess inspection of major components. Components Suspected included

the generator shaft, stator frame, pole assemblies, and stator coils.
Xnspection included a cursory review of I portion of the documentation
heing accumulated as required hy EMH Attachment F. Also, our
inspection afforded an opportunity to outline one particula concern-
the fact that hot all design changes are heing offered to PQSE
Xngineering for review —with NEI and pt;Q representatives, before a
commercial audit commences in Edinburgh on l0-8-90 (Nee Ciscussion

EIZK2!EK 1 \hi p ) ~ l1 t I *f * 4
report are included with Usama Farradj'a, Sill Hayes', Bur
Bepponstall's, Philip Lang's, Russell Harris~ and Bruce Smith's copy of
this report.

JIEQZ

The shaft was obtained from Meir Pumps Allua %forks, and vas purchased
as a final machined shaft, except for the rough hominal 11.5 inch main
diameter. The main diameter was purposely obtained oversized, and will
he final machined in Edinburgh (on one of the two remaining lathes) to
provide an interference fit of 0.18 to 0.2 mm vith the spider.
The shaft had just arrived from Meir, and NEI did hot yet have the Weir
runout sheets. However, we were assured that NEZ would also check the
runouts in Edinburgh, and would also obtain documentation from Weir.

mout information will be available during our final visit.
~~

~~ ~

~~

~~

~~

~~

~~ ~

~

~

naft dimensions were verified to drawing C-67400-1, rev. 6. The 18
inch diameter had previously been identified as being out of tolerance
(see Attachment A). All other dimensions —including shaft length,
holt hole circles, keyways', and tapped threads —werc acceptable.
measured diameters are shown below:

SPECIFIED DIAYZTER
(ZN INCHES)

11.9995 - 12.0000
18.2500 - 18.2525
17.998 18.000

11. 5 nominal
11 ~ 492 11. 497

6 '244 6.6250
5.747 5.753
5. 1187 5 ~ 1197

ACTUAL MEASURED DIMENSION
(XN XNCHES)

11 '995
L8 ~ 2475
17 ~ 998
21.539 rough
XX~ 496-

6 6245'.7515
5 1187

See Attachment A.

The LaForgia di Bollate certified test report for the shaft is included
@1th this report as Attachment B.

Page 2 of 6
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esaortator frame dimensions vere verified to NEZ Peebles drawing
~ ~

~

~ ~

~

~

~

~

14901, rev. A. The ma)ority of the micrometers and vernxers aat NEZ
~re metric. Therefore, drawing dimensions in inches vere first
converted to dimensions in millimeters. Dimensions verified included
the mounting foundation holes and toleranced dimensions as shown below:

REQUIRED DIMENSION
«DESCRIPTION (INCHES)

REQUIRED
DIMENSION

(MN)

ACTUAL
DIMENSION

(INCHES) COMMENT

'Foundation
'oles

49

80 diagonal

(INCHES) (MM)

49 Okay
631/4 Okay
Xli/16 Okay

80 Okay

store Length 473/4 (+.000,-.010) 1212. 85-1212. 60 1212.77
1212 ~ 68

Okay, but
see'eport
comments
under
paragraph b.

«Z)rive End
Diameter

~osite
D"ive End
Diameter

Core
,'Diameter

63. 000 (+. 015, . 000) 1600 ~ 20-1600 ~ 58

63. 000 (+ ~ 002 « ~ 000) 1600 ~ 20-1600. 25

62. 000 (+. 000, . 010) 1574 ~ 55-1574. 8

1600.31
1600 '6
1600.22
1600 '3
1600. 33
1600. 47
1600.18
1599.94

1574.57
1574 '9
1574.76

1574.55
1574 '6
1574 '9

Okay

Dimensions
exceed
specified
limits.

Two sets of
measurements
at drive
end, middle,
and stub end
are all
okay.

-Xength 57 ~ 000 (+ 010(- ~ 010) 1447 ~ 55-1448 ~ 05 1447 ~ 80 Okay

Inspection of the stator frame included thc following observations:
a. NEZ used steel plate vhich had been rolled to standard, metric

sizes, vhich closely approximate the drawing sizes vhich vere
specified in inches. Secausc of the metric thickness, and because
som'e toleranced dimensions vere referenced from the core plate key,
some spigot depths vere slightly different than shown on the
drawing. However, critical and toleranced dimensions vere

~~

~~

~~maintained.

Page 3 of 6
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b. The core support ring vas originally shifted l/4 inch towards the

drive end. NEI made a modification, shown in Attachment C, to f c9824bring the support ring to the correct axial position. The
modification consisted basically of attaching a 1/4 inch plate o
the fixed core support ring on the drive end, and enlarging from
g/2 inch to 3/4 inch the groove for the stub end +are suppa

ang
modifications vere internal to the machine -- should be reviewed
vith PQkE Engineering, since N4E fs dedicating the generator.

c. Without the core being in the stator, the stator frame vas somewhat
flexible. Some diameter dimensions changed by 0.004 inches vhen
aeasured with the generator vertical or the generator'orizontal.
Except for the nominal 63 inch stub end diameter, all measured
dimensions vere acceptable. NEI vill complete a discrepancy report
for the stub end diameter, vhich exceeded the nominal 63 inch
requirement.

d. One row of core steel vas positianed in the stator. The fit vas
fairly tight, yet provided adequate separation between segments far
adjustment. Core laminations vere punched cleanly, had no burrs,
and vere uniform in size. Based on the fit-up af one row of care
steel, the core liminatians vere deemed acceptable.

Observed the electrical tests of seven field poles (the eighth pole was-tillwarm, having recently been removed from an oven, and vill be
~~

~~

~~

~~

~

:sted later by NEI) . Electrical tests included the measurements ofil resistance, insulation resistance (before and after hipot), and
1500 volt, 50 hertz, l minute hipot test. Also, current and wattage
vere recorded with 240 volts applied to the pole. vindings. Tests vere
acceptable ... including the measurement of resistance which met the
D.9B2 ohm (plus ar minus 5%,) design criteria.

QILCaiLS

'The writer was surprised that NEI no longer performs interturn
insulation tests or ground tests of in process stator coils. Ne vere
advised that HEI just did not have any significant electrical failures
during electrical tests performed after machines are vound. Therefore,
our inspection was limited to measuring stator coil vidth and depth,
observing the fit-up of several coils in a model core, and visual .

inspectian.
of the 96 stator coils for assembly and 2 stator coils requested by NEI
Cleveland for additional tests, the writer selected approximately one
dozen coils for inspection. Each stator coil vas serialized and had an
identification tag, vhich included assembly and inspection

Page 4 of 6
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gs9274
information. The coil 16.75 mm side width was verified using a 16.8~
mm go gage; the 26.80 mm depth vas verified using a 26.9 mm go gage ~

so, coil dimensions vere verified using a micrometer. Dimension»nd
rkmanship vere acceptable.

llkhICua
'The writer briefly reviewed vith Jim Taylor the documents, which h»e
been accumulated to date, to meet NEZ~s dedication in accordance vith
Attachment F to the EMM. Inspection Plan No. DC-254 requires, "that
the proposed test procedures and test results are approved/acceptable
by PGtE." Although NEI Edinburgh is only dedicating items I, 4, Si
11, 12, 13, and 14 as shown in Attachment F to the KMM (NEZ Cleveland
is dedicating the remaining items), it did not appear as though the
test procedures for dedication, as veil as the documentation, had been
submitted to PG&E. Documentation received from NEI is included vith
this report and consisted of the following:

ITEM ATTACHMENT

stator lead wire
stator coil copper
magnet wire damper bars
magnet coil vire
RTD's
copper bus bar
bearing

D, 2 sheets
E, 3 sheets
F, 3 sheets
6, 5 sheets
H, 1 sheet
I, 1 sheet
J, 1 sheet

or the documentation reviewed, our discussions included the following:
MAGNET MIRE documentation should include stator wire as veil as pole
wire, unless otherwise advised by PGLE Engineering.

f)

STATOR RTD'S ... NEI will perform an incoming inspection and verify the
catalog number identification. NEZ does not generally verify shape and
size; shape and size are listed in Attachment F of the EMM.

COPPER BUS IN TERMINAL COMPARTMENT ... NEZ vill send the bus to a
subcontractor for plating. Documentation shows that the bus is SS2870
C101 fhigh conductivity) material. Xs NEZ to measure the resistance,
is resistance to be measured before the silver plating is applied, or
is the present documentation adequate?

MARINGS will be visually checked to a catalog reference, and NEI vill
provide an incoming inspection report. What is required for
"tolerances", i.e., are only the bearing dimensional tolerances to be
noted (along vith the actual incoming inspection measurements), or are
temperature rise tolerances also to be noted'?

LZAD TO COIL TERMINATZON documentation has not yet bean obtained.

Page 5 of 6
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The writer vill need to obtain confirmation from NECS, that NEZ has
ubmitted all drawings and procedures for approval. This information

s not available in Edinburgh since the drawings and procedures vould
submitted directly from NEZ Cleveland.

Because of the modification required in the stator frame to resolve the
core support ring location as noted in this rcport, the test: and
shipment schedule has slipped approximately 7 veeks. Testing of the
generator is presently scheduled for the veek of December 17th.

DEVIATIONS FROM SPECIFICATION: 1. All design changes should be
reviewed by NEI with PGLE
Engineering.

2. Shaft nominal 18.25" dimension.

3. Stator frame nominal 63" opposite
drive end diameter.

SHORTAGES REQUIRING FIELD MORK: None

2. The 18. 2475" diameter is
acceptable (see Attachment
A) ~

3. NEZ villvrite a discrepancy
report and resolve the
oversized diameter.

PROBLEMS TO BE RESOLVED: None

CURRENT SHIPPING SCHEDULE: End of December 1990

ZRS ?ur>

RESOLUTION OF DEVIATIONS AND SHORTAGES: 1. The miter requested on
10-7-90 that the PG&E
audit team follow-up on
requesting that NEZ submit
ALL design changes for
PGKE review.

~ /8 /P
fc'.

H. Borgard, Supervi ing Inspection Engineer

S7/ZS153 9B. 003 Page 6 of 6
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ATTN HR ALEX SROHN

NEI PEEBLES LTD

EAST PJLTON

EDINBURGH

- KH5 2XT FAX D31 352 7581
4seanet piw N4
gybe JOy. le. Her

. FAG (UK} D
NEATH N J LL ROAD, NONtbOgggf, %0l.VKRHAMPTONWVS OAF.

%bphee HOe&omw NOOSE) Aliis
QIxlQ)4)i

flgegeeo ~qaygeo gggg
Q/442'ear

laalse Na XNVO~»

L4.9.9O

~. '.226EAS.'H.C3
ASAP-1

O'Dilly>S ALRE D Y DE SP
'

CHE D FROM BELLSHI L DFFZCE

Wm ~ ~ ~8' gy'I

Sip

Chitf KnginttrAshton:

We con'irm tha1 the items de>lied ebon hove Mn produced end ftepected eccerdlni to~ FA3 Cualtty'aurence System, which compiles with the requirements of AGAN-t
ENATO Quetfty Control System),

4m7es~e~i +V'
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I"r'ic)l IL CIA;- I. t;I.E:CTRI(.. (;OI1I'RNYfIIOINL'II'i'IMI'i GLII I"UR1 SERVICES
l:NO) I<(E.E FiINB 6 COI»I< i'I'l(UOTIVN BLI')NE'8'.I UN) 1 (EN(lOI<I )

Df'.T L':

) Iit!I'I; JOliN R, BTRIiZNr>NN
RD 1„ BOX 212
LONDON TRACT AIIAO
I (tl<IDENBEFiG, PR 19ge~(i

tel Iphone. (225) 274-8550
Panaf a>; (215) 270-0599

TRESLER ~ ss,ing 10-8-90 from
/c Dri I=r ~a,s (NI=.) Pe@bi aS)fart -ffff"'~]-p. 2-759$
ori 0) 5 -ffff-81-5u .- 51

) l(F. Pacif ig.Alas Cc Electric)
B EqS

)NSFE "TIO)I
RECEIVED

JJG

FAIE

EKK

DEC

CSM

JR(
JRS

JW
UD

W PDS

HS 5

NJO

SUE:<i"I:f':
HH

P~c.ific Gas anrI Electric Company
TMMc OgT P.8 ggo
0(M

2600 I'I<I Ber<erator
IIIHPPblvF ar der ZB-)
WTS PRFJA~ ~s5 JHU B
lVJW FILE E5 i I i< 1 r@i-) et'.
SUPP. LTR BgOK

l i ri<i«i 'ted to UsRma Fill'r8rIJ that I would briefly revi aw my
I I <%pi'Lt I D<'< concerns fr Qm my vi 61 4 wi th NE) Pea bliL'i<» wi t.h PshE
Engine<.r xiig bat ore your vincit: ~ ) wns not abla ta r each you on
Fr iil~y. anrl I:I<owing that. Liurt Hepponstall was not in Ban francisco
t.i i p~~t, <uepl:, I am 1 feting be) aw, a few of %lie t'.ap/cs discus4td
wi t.l< NLI an OctaLier 3i d anrI 4tfi. Please review with Bur't~ and
f ul ) ow«l.'i tli ISE'I PeebleL a<~ necesi ary,
Diii cuit my vir I t, ) revi ewed tI<a. inpr acess wor Ir and inspected the
g<!r<c i vI:ar sha+t„statoi f ram(~, puIe assemb) ie%i, and stat:or cail s.
('i:.-<i.r <-.) I y, I found the wiirIrmanship acceptable and processes. to be in
~:.I r,or'< Ii4»c» wi t.li NL'.) i n'i»ti uct.i aria ~ Arear» whar e l coul d usa NECKS
@sr x ..<t ~r<r e are t.lie fol 1 nwi ng i

). Sulu~ rt. tr< NEL".5 aF<pr-av ), l have tal:en the position that
ALI. iIesign changes by NLrl . ~ ~ pvpn if mudificationa are made
int.eri<hl to t.lie machine ~ ~ ~ should de reviewad with PShE.
di sculpt'ed this with Le~ 1wgedale. (C'hfdf Hachanical Design f:nginaer
aL Hl ) ), af tr.r 1 absLrved tl>at; the car» support ring wa» or ginally
shift.a~ 1/4 inch towards the drive end. HEI ha» mad» a
aodi f ) cat:i an, ai'hown jn tha attached sketch> ta bring the support
r iiig t.a tlirt correct axial pasitiari. While I da not clisaprPP with
tl~r' screpancy resolut.ion„my postion is that NECB shou).d be
appr i ed of Al I. modifications, since PnhE is dPdicatin the
(Ie»er Mair .

2. I brief) y rev$ evirid wit;h Jim Taylor (NKl Quality
f.ng5r«~er), the documerttr whicl~ have hasn accumulated to riatP, to

~~

~~

meet. 'ICl's dedication in accardanc» with Attachment f ta t.ha ENH.
Ii<!».pi tiou plan DC-254 requires "that the proposed test't oc:p(5urps
ai d t.eat r'esu) tv are aplirovPd/acceptable by PGhE". I cion't boliave
Lli~t LI<i-. dedication t.est. procedures have bean aubmittpd to PshE.

\
I

pr <{i~'o tl~;~t Lhe t.eirf iir ared«res for dedicat.ion, as we.ll as the
ijn<.u<«untat j orig be su n<i . eb ';t <d rlarectly t.o NECB. For t:ho ciocuaentatiur<
r~vii.wed, our discuss,iur<s iiic.luded the fol'lowings

/P. f A~/ ~. 7





~~<l T 44IRl-. docuf»ei>t.at.i o>> should include statorwire ss well as pole wire, unIess ot.her wise
advised by l'bhE Eng L neer ing.

STATOR RTD 8 ~ ~ ~ NF I will perform an Ancoainginspection and verify the cat«1ag nuttieridenti ficatian. NEI ctoes not gener«lay verify
shape and size~ shape and sile are listed in
attachment F of'h» E'MN.

CGPPFR SUB IH TERNIhNL CCNPAR~T . ~ NEI will
send the bus to a subcontractor for p atinp ~

bocumentation shows that the bus is 8 2870 CION
thigh conductivit.y3 Naterial. Ia NEI to measure
the resistance> is resistance ta bo m asured
before the silver plating is applied, or is the
present documentation «dequate7

QLARINBB wi ll be visually checked to catalog
reference, and NEl will provide an in oming
inset».ction report. Wh~t is required f r"toler ar>cer.", i.e.. are only the beari dimensional
tolerances to be no ted (along with the actual
incoei ng inspection measu> «ment:I) > or re
temp> rature rise tolerancei also to be noted'7

LEAD TO COIL TERMINATION documentation
~ bee > obtained.

has not yet

an «ll dr«win
l» oc.vd«r > s ara to be submi tted to PGhE for approval ~ I

I.!l:.1 t:)nveland is aware that drawings and procedures
aypr ov«1, 'but I neerl conf Lrmatioi> from Bur t that N

8>«3 l rocedurea have. bed n appr ovid.
The pret ont act>edule far t.et'ting the 9enel Rt

w>: ul; u4 December 17t.h.

I.: y<>u have. any questions regarding my inspection l«stlet »>~> knuw by October 8, ic>>90.

Tl>an'.s fu> yuur «ssi stance.

s and
am not sure
rc required
1 drawings

r Ls the

elk i please

l

JR bt vr rmann

at t.a(I m.r>t.t sketch of co> e suppart ring location

l.>rema l:arradj
ii~r> y Sorpard Cfi Je E ~nd file W3
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[E I. '%4:43 PGE It6FEVIQi (689)BBI"Z:8'J

PACIFIC GAS AND ELECTR I C COMPANY
Fr~RNrRA - t"~PNY~~

P

Pram Divisian/
Department

ENCQN QUALITY SERVICES
INSPECTION SECTION

From>

Dates

Ret

Burt:

Burt Hepponstall
Fax (415) 973-9b42

Jahn R. Starzmann
Phone - (215) 274-8330
Fax - (215) 274-0599

December 19, 1990

NEI 2*00 kN Generator
ZB-1539-RB"9

This is a second request and fallow-up an my fax of 11-30»~0. In ir de" "

for me to cipn off an Inspection Plan DC-254, revision 1, prier to
factory acceptance testing of the generator in Edinburgh, I require
confirmation that:

1. All required drawings and procedures have bien appravecf by PSC<=..

2, The generator will be a dimsniiana} duplicate of Electric Prod.c.
generators, S/N 16908022/26, but that longer (A~/g") bus insulr tora
are acceptable (similar to those furnished an arder OR71595) ~

NEI Peebles has submitted test pracedurea and test results far
dedicated testing as required hy Attachment F ta the El'1M, end that.
the'rocedures and teat results are acceptable to PshE .

Thank. yau for your assistance.

Sincerely,
g< e

Dahn R. Starxmann
Inspection Engineer

JRS!hmb
ccrc HHBorgard

UFarradg
JJBraham
DHardeity
Equal ter s
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&WC XPXt CfA.S MME &X KC 'TMXW

October 22, l986

NKI pee."les Electrfc Products, Inc.
17045 Kvclfd Avenue
Cleveland, Ohfo 4412-143l

Attentfon Nr. Nfck Honnoly

Sf ncerely,

HKS '.Q'C
WRM iNsf KCTION

duo 'SCfWaO

",„"g OjlTR'2>88~
TMMc
'QHP

~~ O~s FMg ME

pJHU K"
Ref. ~ vow

Attached fs the marked-vp copy of drawfng D67515 whfch you ent to
Sruce Grosso for approval.

There fs no oh)ectfon to your proposed change to fncrease'he length of the

bus fnsulators from 3-1/2" to 4-1/2". The drawfng has been stamped "Approved

- Nfe. IIay proceed". .

IHC/IS:eg

k ftten Response Requfred; No

$ IG AUKR
Supervfsfng Klectrfcal Knlfneer

Attachment: 067515 .

d 215/Nkt/252 'Hfthout Attachment

NLHur ey 77/Hkt/1699 Mfthovt Attachment

N~~</g.p ~~ +~ 7





ATTACHMENT U

FINAL DESIGN CHANGE/EQUIVALENCY REVIEW

1. DRAWING CHANGE LIST (2 PAGES)

2. COMPLETE DRAWING LIST (4 PAGES)

3 SPECIFICATION EVALUATION FOR PG&E SIXTH GENERATOR (6 PAGES)

4. SPECIFICATION EQUIVALENCY REVIEW FOR PG&E SIXTH GENERATOR
(5 PAGES)

~~>< ~g~ ~<~ /GML,CS glgC~(4AnlC.y gc+A7
)I '3DV /I '308'/'30$ AP8 II'/2'f('7 /~M)

REFERENCE DOCUMENTS: NEI PEEBLES LETTER, CHRON 4 174863

NEI PEEBLES LETTER, CHRON g 175000

PG&E QA REPORT CHRON g 176519

PEEBLES NEMP 12.4 REVISION 1 ATTACHMENT U PAGE 1 OF
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DRAWING LIST FOR PGKE GENERATOR
(ZS-1539-AB-9 )
S ~ 0 39001857 q S-1128

PAGE NO. 2 OF 4
ISSUE NO
DATE - l /gof q (

DRAWING NO

A-65118E-2
A-65333D-5
A-66115B
A-66654-5
A-66667C

A-66668G

A-66824-6
A-66826-5
A-66843-7
A-66866-1
A-66874
A-66878
A-66880
A-66880A
A-66886G

A-66951B
A-66999
A-67000
A-67070C-2
A-67281-9
A-67281A-3
A-67518-2
A-67578-1
A-67579-1
A-69587A-1
A-70203-1
A-70209-1
A-70210-1
A-70212A-1
A-70212B-1
B-36874D-10

REV. NAME

0 LEAD CLAMP BASE

2 KEY, ROTOR POLE

0 CONNECTION DIAGRAM — STATOR

0 STATOR COIL SUPPORT

4 STUD — COIL WEDGE

3 STUD -'ROTOR SPIDER

3 WOUND STATOR ASSEMBLY

5 ROTATING ELEMENT

2 WOUND POLE ASSEMBLY

0 END RING

2 END RING ASSEMBLY

0 COVER

0 SCREEN — COVER

1 SCREEN — COVER

0 SCREEN — STATOR FRAME

0 CONNECTION DIAGRAM — ROTOR

2 CLIP — STATOR BAFFLE

0 STATOR BAFFLE

0 SCHEMATIC DIAGRAM — ROTOR

3 SIDE COVER — STATOR

1 COVER — STATOR

0 BUS — NEUTRAL

1 BASE — TERMINAL BOX

1 BUS

4 RTD - STATOR COILS

0 NAMEPLATE — SPACE HEATER

0 NAMEPLATE — HEATER WARNING

0 NAMEPLATE — HIGH VOLTAGE

0 NAMEPLATE —.,CAUTION LIFTING

0 NAMEPLATE — CAUTION LIFTING

0 BEARING COVER

gEI peebles-Electric products, Inc., 170I5 Euclid Avenue, Cleveland, Ohio Ir112
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'DRYING LIST FOR PGSE GENERATOR
(ZS-1539-AB-9)
SaOe 39001857 g S 1 128

fr4SG3 PAGE NO. 3 OF 4
ISSUE NO.g
DATE -aI>ol

DRARING NO

B-36875C-1
REV. NAME

BEARING COVER

B-49626-8
B-49879AK-1
B-49879AZ-1
B-49879AH-1
B-66830-3
B-66863-1
B-66864 PT1 IT1
B-66864E PT3 IT2
B-66865-3
B-66865-4
B-66867
B-66875
B-66881-4
B-66881B-4
B-66883-6
B-6704 1E

B-67405-1
B-70186-2
B-70202-1
B-70249-1
C-08991U

C-09299-1
C-21490-1
C-47903-6
C-66626N-3
C-66760A-7
C-66816-1
C-66821-1
C-66821-2
C-66827-5

F494%

Af~t'LIP

RING ASSEMBLY

3 TERMINAL BOX

3 TERMINAL BOX

4 TERMINAL BOX

2 f140 ROTOR SPIDER PUNCHING

0" $ 140 BRACKET BEARING CARTRIDGE

3 TORCHING STATOR ENDPLATE

TORCHING STATOR HEAD

4 ROTOR SPIDER HEAD

4 ROTOR SPIDER HEAD

1 BRACKET FACE PLATE

0 FAN ASSEMBLY

COVERS — STATOR FRAME

COVERS — STATOR FRAME

0 LOUVER ASSEMBLY

NAMEPLATE — PHASE SEQUENCE

SHAFT FORGING

NAMEPLATE — CO. NAME

NAMEPLATE — DATA

NAMEPLATE — DIR. ARROW

OUTLINE

2 ACCESSORY TERMINAL BOXES,

TERMINAL BOX

SLIP RING

COIL GUARD

TERMINAL BOX

STATOR PUNCHING

2 ROTOR POLE PUNCHING

2 ROTOR POLE END RING PUNCHING

2 ROTOR POLE ASSEMBLY

NEi Peebles-Electric Products, Inc., 17045 Euclid Avenue, Cleveland, Ohio 44112
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Ps9c No

07/31/91

SPEC. NO

~ ~~ ~Kl 1. 1.

J:
r%

DESCRIPT ION

STATOR FORM COIL - OPEN

DATE

07/01/81

P. G. 6 E. SPECIFICATIOM EVALUATIOM

REVISIOM DESCRIPTION

I

\

DATE CODE AT TOP 5/25/7S EXCEP'I PAGES S,SA-7/1/81. PACES 16,17,18-4/30/81. PACE 19-9/15/80. MINOR REVS OM

PAGES-NONE AFTKR 5/11/81.

y El . 1. 5.

El .3. 1

ROTOR - SYNCNRONOUS - LAYER

IKXJMD COlL POLE - CLASS

04/14/81 MINOR REVS ON PACES 4/6/81 ~ DATE COOK ON TOP 6/9/77 EXCEPT PAGE 3-4/14/8'I.PAGE 6-10/4/77.PAGE 15.4/6/81 ~

PAGE 19-7/28/SD.NO CHANGE AFTER 1984.

STATOR COIL INSPECTION OUTLINE 09/14/83 DATE CODE AT TOP OF PAGES 2/6/79
MINOR REVISION ON PAGE 2-9/14/83 MO REVISIONS AFTER 1984.

)g EP - 1. 1.

EP -1.5.

STATOR - FORM COIL (OXV TO 6.6 04/30/81 DATE CODES, PAGE 1-9/18/80, I ACE 2-7/8/81, PAGE 3-4/30/81. NO CHANGE AFTER 1984.

KV)

PROCESS LATER IIOUMD COIL-POLE 07/14/82 DATE CODE 11/20/79. MINOR REV 8/18/80 AND 7/14/82. NO CHANGE AFTER19S4.

EO - 2.17 FILL IN SHEET 01/01/01 NO DATE OR REVISIOM LEVEL. FILL IH SHEET DESIGNED FOR IM PROCESS IHSPECTIOH OF STATOR COILS IH PEP OC

SYSTEM. HOT HECESSART TO USE AS IHSTRUMENT OF RECORD. PEM INCORPORATED EQ 2.17 AMD EI 3.1 IH THEIR

R-5034.NO CHANGE IN KO-2.17 SINCE 1984.

KO - 5 ~ 8

ET.1.1

ROTOR POLE ASSEMBLY'lELDIHC

FIELD LEAD

12/11/79 INSPECTION RECORD SHEET USED IH PEP QC SYSTEM. MO CHANCE SINCE 1984.

10/25/90 DATE CODE 10/25/90 (DCR11409) ALLOMED CHANGE IM SHAPE OF CU STRAP. 2/8/90 REV (DCR 113S4) CLARIFIED STRAP

LOCATION. REV. 10/20/87 REMOVED ME'I ASBESTOS AS TEMPORARY HEAT SINK AMD ADDED SKETCH (PAGE 2) TO ASSIST

CONSTRUCTION AT PEM FOR PG 6E GEM.

ET - 2. 2. 1 DIELECTRIC TEST OF AC Sl'A'TOR

COILS

10/27/82 DATE CODE OH ALL 4 SHEETS 12/28/7S. MINOR REV, PAGE 1-10/27/82,PAGE 2-S/23/79rPACE 4-8/24/79. NO CHANGE

AFTER 1984.

~EII.4. 1

MA -10. 2

P MC -10. 7

TAPER CUT

ADHESIVE FOR SPACERS

CABLE . 5000 VOLT CLASS B 130

C

12/30/75 DATE CODE 9/23/75. TABLE MAS REVISED 12/30/75. NO CHANGE AFTER 1984.

12/14/77 ONE PAGE. DATE COOK 03/03/77. MINOR REV 12/12/77. MO CHANGE AFTER 1984.

05/25/73 OME PACE. DATE CODE 07/19/66. MINOR REVISION 05/25/73. HO CHANGE AFTER 1984.





Page No. 2

07/31/91
P. G. B E. SPECIFICATIOH EVALUATIOM

SPEC. NO. DESCRIPT ION DATE 'REVISION DESCRIPTIOM

HC -10.10

HC -10.13

HC -10.15 SOLID - 600V - CLASS A 03/12/76 2 PAGES DATE CODE 3/12/76, NO OTHER REVISION.

CABLE - 600 VOLT CLASS 8 125 C 07/18/80 OME PAGE. DATE CODE 08/19/75. MINOR REVISION 07/18/80. NO CHAKGE AFTER 1984.

CABLE - SPACE HEATER HOOKUP . 06/15/81 OME PAGE, DATE CODE 06/02/71. LAST HINOR REVISIOM 06/15/81. NO CHANGE AFTER 1984.

HC -20. 1

4
COMHECTOR 04/25/91 TlQ PAGES, DATE CODE 04/25/91 2 (DCR 11450) ADDED REF TO AHP SOLISTRAMD CONNECTOR PART NUMBERS. BOTH AHP

SOLISTRAMD AND AHPOMER TYPE CONNECTORS llERE ACCEPTABLE UNDER PREVIOUS ISSUES Of THIS SPEC. LAST PREVIOUS

REV 12/14/77. NO OTNER CHANGE SIHCE 1984.

HC -80. 1

HC -80. 2

HARD DRAW, BARS, RODS 8

SHAPES

SOFT DRAW, BARS, RODS 8

SHAPES

11/21/80 OHE PAGE DATE CODE 5/7/73, MINOR REVISION 11/21/80, NO CHANGE SINCE 1984.

11/21/80 ONE PAGE DATE CODE 5/3/73, MINOR REVISION 11/21/80. KO CHANGE SINCE 1984.

HC -80. 5 COPPER ANNEALED OXYGEN FREE OR 02/14/91 DATE CODE 02/14/91(OCR 11434) ADDRESSED APPLICATIOH OF BS STD. MATERIAL. PREVIOUS REVISION 08/16/76. KO

DEOXIDIZED.BAR RODS 8 SHAPES OTHER CHANGE SINCE 1984.

HC -80. 6 COPPER-HARD DRAW OXYGEN FREE 02/14/91 REVISION 02/14/91 (DCR 11435) ADDRESSED APPLICATIOH OF BS STD MATERIAL. PREVIOUS REVISIOM 09/18/74. MO

OR DEOXIDIZED-BAR ROO t SHAPES OTHER CHANGE SINCE 1984.

HF - 3. 3 TREATED DACRON FELT 07/17/80 ONE

PAGEOS

DATE CODE 07/17/80. NO REVISION. NO REVISION AFTER 1984.

HI -5.1 IKSULATIOH, COTTON . PHEKOLIC

SHEET

10/22/79 2 PAGES DATE CODE 10/22/79. REV 11/17/83 UPDATED REFERENCE TO NEHA STD. REV 11/21/80 ADDED VENDOR. NO

CHANGE SINCE 1984.

Q Hl -10. 1

INSULAtlON, COTTON BASED-

PHENOLIC TUBE

POLYESTER GLASS LAMINATE

01/05/84

09/24/82

DATE CODE BOIH PAGES 10/22/79. LASt HINOR REVISIOM 01/05/84 IIHICH UPDATED REFERENCE TO MEHA STD Ll.1-1983
AND CORREC'IED TRADE MANE OH PREVIOUSLY APPROVEO SUPPLIER. HO OTHER CHANGE SIHCE 1984.

DATE CODE PAGES 1 THRU 4-2/11/76, PAGE 5 09/24/82 ~ HINOR REVISIONS PAGE 1 LAST 12/22/78, PAGE 2 01/31/78,
PAGE 3 AND 4 LAST 12/22/78, PAGE 5-HONE. HO CHANGE AFTER 1984.

HI -25. 1 IROM CASTIKGS (GRAY IRON),

GEHERAL PURPOSE

09/13/82 ONE PAGE DATE CODE 09/13/82. NO REVISIOHS. THUS NO REVISIONS AFTER 1984.





Page No. 3

~ 07/31/91

~ ~

1

SPEC. MO. DESCRIPT IOH DATE

P. G. B E. SPECIFICATION EVALUATION

REVISION DESCRIPTION

KM -50. 1

+ HH -50. 2

NUTS . FIMISKEO HEX - PLATED

(THIS SPECIFICATIOH ALSO

APPLIES TO HEX JAN NUtS)

NUTS HEX - HEAVY

SEMI-FINISHED - PLATED (THIS

SPECIFICATIOH APPLIES ALSO TO

HEX JAII HUTS)

05/06/91 DATE CODE ALL 4 PAGES 05/06/91. THIS REVISIOM (OCR 11454) REFERENCES CURRENT AKERICAK STANDARDS AMO

INCLUDES APPLICATIOH OF BRITISH STANDARD 1{ATERIAL. PREVIOUS DATE CODE 12/10/81 ~ NO OTHER REV AFTER 1984.

05/07/91 DATE CODE BOtH PAGES 05/07/91. THIS REV (DCR 11455) UPDATES REF TO CURRENt U.ST STANDARDS AKD INCLUDES

APPLICATION OF BS STD NA'TERIAL. PREVIOUS REV 12/10/81. NO OTHER CKAHGE AFtER 1984.
I

KH -50. 4 NUTS . HEX, 1{ACHIKE SCREMS-

PLATEO (THIS SPECIFICAtlON

ALSO APPLIES TO SQUARE NUTS)

02/10/77 ONE PAGE. DATE CODE 1954. MINOR REVISION 02/10/77. NO CHAHGE AFTER 1984.

HP - 5. 8 MONEX ARANIO PAPER 12/15/78 ONE PAGE. DATE CODE 09/03/75. LAST NIKOR REVISION 12/15/78. NO CHANGE AFTER 1984.

NR -20. 1 ROPE-TKERNOSETTIKG FIBER GLASS 03/23/81 OHE PAGE. DATE CODE 10/15/70. LAST HINOR REVISION 03/23/81. MO REVISIOH AFTER 1984.

NS -25. 1 SCREMS CAP - HEX HEAD - PLATED

(SAI{E AS FINISHED HEX HD.

BOLT)

04/27/77 3 PAGES, DATE CODE 1954. PAGE 1 LAST MINOR REV. 04/27/77. MO CHANGE AFTER 1984.

NS -25. 2 SCREMS.CAP.NEX HEAD

PLATED HI-TENSILE

11/'15/79 OME PAGE, DATE CODE 04/27/77. HIHOR REV 11/15/79. MO CHANGE AFTFR 1984.

HS -25. 7 SCREMS-R{W HEAD MACHINE . 02/10/77 OHE PAGE DATE CODE 1954. MINOR REVISION 02/10/77. MO CHANGE AFTER 1984.
PLATED

HS -40. 3

KS -70.12 STEEL BARS-HOT ROLLEO LO{l

CARBOH

02/14/91

SLEEVIKG - COATEO ELECTRICAL - 06/12/79
CLASS F

3 PAGES, DATE CODE OH ALL 06/12/79. MO REVISIONS, THUS HO CHANGE SINCE 1984.

REVISION 02/14/91(OCR 11419) ADDRESSED APPLICATIOM OF BS STD MATERIAL. PREVIOUS REVISIOH 11/24/80. MO

OTHER CHANGE SINCE 1984.

I{S -70.13 STEEL HOT ROLLEO SHEET AMD

STRIP COMMERCIAL QUALITY

02/14/91 REVISION 02/14/91 (DCR 11427) ADDRESSED APPLICATION OF BS STO HATERIAL. PREVIOUS REVISIOM 12/14/82. HO

OTHER CHANGE SINCE 1984.





Pdgt NO

07/31/91

~ ~

0
SPEC. NO.

~P
KS .70.14

t
DESCRIPT IOM

rf
STEEL.IIILD STEEL CARBON PLATE

(UNIVERSAL HILL AKD SHEARED

PLATES)

DATE

02/14/91

P. G. 8 E. SPECIFICATIOM EVALUATIOH

REVISION DESCRIPTION

REVISION 02/14/91 (DCR 11428) ADDRESSED APPLICATION OF BS STD MATERIAL~ PREVIOUS REVISIOH 11/24/80. NO

OTHER CHANGES SINCE 1984.

NS -70.15 STEEL. COLD FINISH BARS

AIS I -C-1215

11/14/80 DATE CODE 02/07/73. MINOR REVISIOM 11/14/80. NO CHANGE AFTER 1984.

'~ 11S -70.16

ITS -70.17

~i

NS .70.32

C. F. AISI C.1018 07/23/91 OME PAGE DATE CODE 7/23/91 ADDED APPLICATIOM OF BS STD. HAT'L. PREVIOUS ISSUE DATE CODE 2/8/73 IJITH MINOR

REV. 11/24/80. KO OTHER CHANGE SINCE 1984.

STEEL AISI.C.1018-SAE-1018

COLO FIHISKED KEY STOCK

(SQUARE STOCK OHLY)

02/15/91 REV 02/15/91 (DCR 11418) ADDRESSED APPLICATION OF BS STD KATERIAL. PREVIOUS REVISIOH 11/24/80. KO CHANGE

AFTER 1984.

FLATTENED EXPANDED METAL-STEEL 04/17/91 DATE CODE 04/17/91 (DCR 11449) INCORPORATED BRITISH SOURCED MATERIAL. PREVIOUS DATE CODE 03/09/73. NO

OTHER CHAHGE SINCE 1984.

+ KS -70.38 STEEL-HOT ROLLED POLE STEEL 02/14/91 REV 02/14/91 (DCR 11433) ADDRESSED APPLICATION OF BRITISH MATERIAL. PREVIOUS REVISION HAS 06/15/81. NO

OTHER CHANGE SIHCE 1984.

NS -70.42 SHAFT FORGIKG, CARBON STEEL

(MO'I REODIENDEO FOR IIELDED

LANDS) USED FOR ALL FLANGED

SHAFTS AKD ALL SHAFTS OVER 10"

DIA.

04/23/75 DATE CODE 11/10/72, HINOR REVISION 04/23/75. NO CHAMGE AFTER 1984.

~ NS .70.43 STEEL-VENTILATING

SPACER-C-1008

02/14/91 REV 02/14/91 (DCR 11417) ADDRESSED APPLICATIOM OF BS STD HATERIAL. PREVIOUS REVISION llAS 03/06/73. MO

OTHER CHANGES SIHCE 1984.

NS -70.46

KS .70.75

STEEL SHEET COLO ROLLEO ASTH

A-366-72

STEEL-ELECTRICAL SHEET (USE

ELEC. AISI SPEC. H36) (CORE

PLATED)

02/14/91

03/13/74 DATE CODE PAGE 1.03/13/74. DATE CODE PAGE 2.6/01/67. NO CHANGE AFTER 1984.

REV 02/14/91 (DCR 11416) ADDRESSED APPLICAT ION OF BS STD MATERIAL. PREVIOUS REVISIOH 05/09/83. NO CHAHGE

SINCE 1984.



0



Pdgt No+ 5~ 07/31/91
P. G. 8 E. SPECIFICATION EVALUATION

SPEC. KO. DESCRIPTIOM DATE REVISION OESCRIPTIOM

I I I

HS -70.77 STEEL-ELECTRICAL SHEET. FULLY

PROCESSED

02/14/91 REV 02/14/91 (DCR 11432) ADDRESSED APPLICATION OF BS STO MATERIAL. PREVIOUS REVISION HAS 03/13/74. NO

OTHER CHANGE SINCE 1984.

HT .10. 4 HICA PAPER TAPE 06/15/81 DATE CODE PAGES IL3-08/31/73, PAGES 284-11/12/80. HIMOR REVISIONS PAGE 3.12/15/75( PAGE 4-06/15/81. NO

CHANGE AFTER 1984.

~ HT -10. 5

HT -10. 7

DACROH TAPE - .005

POLYESTER-CLASS BANDING TAPE

06/15/79 DATE CODE 12/21/78. LAST MINOR REVISION 06/15/79 OH ONLY PAGE. HO CHANGE SINCE 1984.

05/10/82 DATE CODE BOTH PAGES 01/17/80. LAST HIHOR REV OM PAGE 2-05/10/82. HOHE OM PAGE 1. KO CHAKGE AFTER 1984.

+HT .10.16 HAT ADHESIVE TAPE 07/16/79 3 PAGES ALL MITH DATE CODE 06/30/69. LAST MINOR REV PAGE 1-09/23/77, PAGE 3-07/16/79. MONE PAGE 2. THUS

NO REVISION AFTER 1984.

HT -10.17

HT -10.23

HIGH SHRINK'YLAR TAPE

VARNISH HAT TAPE

04/04/79 OME PAGE. DATE CODE 02/25/70. HINOR REV 04/04/79. THUS NO CHAHGE AFTER 1984.

05/25/78 4 PAGES TOTAL. DATE CODE PAGES l,2,3-11/20/68. DATE CODE PAGE 4.01/31/78. MINOR REV PAGE 1 f
2.05/25/78. THUS NO CHANGE AFTER 1984.

HT -10.30 COTTON TAPE 09/23/77 ONE PAGE. DATE CODE 08/20/76. LAST MINOR REVISION 09/23/77. NO REVISION AFTER 1984.

HT -10.33 B-STAGE MICA PAPER TAPE 09/03/80 DATE CODE 06/25/70 OH ALL 3 PAGES. HINOR REVISION PAGE 1.09/03/80, PAGE 2 LAST-07/16/79. NO REVISION

AFTER 1984.

HT -10.37

HT -10.38

HV -10. 2

HV -10. 5

B.STAGE DACRON.GLASS TAPE

POLYESTER GLASS TAPE

POLYESTER INSULATIKG VARHISH

IHSULATINC EKAHEL BLACK-AIR

DRY

02/14/91 REV 02/14/91 (DCR 11430) APPROVEO USE OF BRITISH SOURCED HATERIAL. PREVIOUS REVISIOH MAS 03/25/80. NO

OTHER CHANGE SINCE 1984.

02/14/91 REV 02/14/91 (DCR 11431) ADDRESSED REFEREHCE TO BRITISH SOURCED MATERIAL. PREVIOUS RFVISIOM HAS 04/23/81.
MO OTHER CHANGE SINCE 1984.

07/21/80 DATE CODE BOTH PAGES 12/15/77. LAST MINOR REVISION PAGE 1-07/21/80.MONE ON PAGE 2. NO CHANGE SINCE 1984.

07/27/83 DATE CODE ON BOTH PAGES 07/27/83. KO REVISIONS. THUS NO REVISIONS SINCE 1984.

HV -20. 9 BOXDIXG ADHESIVE FOR ROTOR

COILS

01/12/81 ONE PAGE, DATE CODE 04/07/71 'INOR REVISION 01/12/81. MO CHANGE AFTER 1984.





P89e NO. 6

07/31/91

P. G. 8 E. SPECIFICATIOH EVALUATION

SPEC. NO.

KH. 5 ~ 1

DESCRIPTIOH

NASHERS STEEL PLATED

ASA.B27.2.53

DATE REVISIOM DESCRIPTIOM

02/10/77 OME PAGE, DATE CODE 05/17/55. MINOR REVISION 02/10/77. MO CHANGE AFTER 1984.

N-5.2 IIASHERS - SPRING LOCK . PLATED

LIGHT MEDI(HI HEAVY EXTRA HEAVY

09/23/80 DATE CODE PAGE 1.09/23/80, PAGES 263-05/05/55. HO REVISIONS. NO CHANGE AFTER 1984 '

KH -25. 3

T

KAGHET IIIRE R(XJMD, SQUARE ~ OR

RECTANGULAR- UNVARNISHED FUSED

POLYESTER/GLASS COVERING, IIITH

OR-IIITKOUT EKAHEL UKDERCOAT.

CLASS F 155C

06/15/81 DATE CODE 09/09/68 OM PAGES 1 8 3. DATE CODE 06/24/77 OH PAGES 2 8 4. LAST HIKOR REV. 06/15/81. MO

CHANGE SINCE 1984 ~

W -25. 5 MAGNET llIRE-R(RIND,SQUARE, OR

RECTAKGULAR CLASS H (180 C)

05/10/82 DATE CODE PAGE 1-6/24/77, PAGES 2 8 3-11/15/68. MINOR REVS PAGE 1-01/31/78, PAGE 2.06/24/77, PAGE

3-05/10/82. NO CHANGE SINCE 1984.

N .70.10 8-STAGE HICA IWAPPER 09/03/80 DATE CODE PAGE '1.06/25/70, PAGE 2-06/07/78. HINOR REVS PAGE 1-LAST 09/03/80, PAGE 2-06/15/79. NO CHANGE

SIHCE 1984.

PS . 3006 BRAZING AHORTISSEUR BARS 08/01/67 NO REVISION SINCE 1984.

PS - 3014 GRINDING OF SYKCHROKOUS POLES 06/04/70 HO REVISIONS AFTER 1984

BOLTED POLES OHLY

PS - 3018

PS - 3022

SEMI -AUTOKATIC POLE NELDER

SXEMED BOLT ON POLES

PROCEDURE FOR MELDING ROTOR

POLES-BOLTED TYPE

10/04/79 DATE CODE OM ALL PAGES 07/12/90 EXCEPT PAGE 24 llHICH IS 10/4/79. MO CHANGE AFTER 1984

12/05/90 DATE CODE 10/16/90 (DCR 11410) ADDED ALTERNATE NDT METHOD,MAGNETIC INK PER PEH PROCEDURE R5036. 12/05/90

REV (DCR 11414) fURTHER DESCRIBED THIS ALTERHATE METHOD ~ PREVIOUS ISSUE HAS 01/16/76'O NO OTHER CHANGES

SINCE 1984.

i PS - 5004 STAXIMG CORE IH MACHINED FRAME 05/12/67 HO REVISIOH SINCE ORIGINAL ISSUE. THUS NO CHANGE SIHCE 1984.

FOR SXEllED CORE ~ SEGHEHTAL

LAHINATIONS
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OCT 17 '91 11: 19At1 NEI PEEBLES-ELECT PRDS C EVELAND

FAX MESSAGE

ROLLS-ROYCE INDUSTRIALPOWER GROUP

ate; 17 October 1991«0IHOI~ N 0N««0«0 ~ 0 ~ 0 ~ \ ~ ~ ~ ~ \ ~ ~ ~ I~ 0 ~ ~ ~ Is ~ 01 sor ~ 0H0«0 ~ ~ ~ ~ ~ ~ ~ ~
No. of Pages (incl.,this): ...,........... 7„„«

To: Mr
~000000 ~ 0000000000000 «JlosoRCOISIILtlN0Q ooooso ~ ~ otta ~ ~ ~ etta ~ ~

From'. «000ZÃ0 LQROIMNelllXt00~ sootootttt0000000000000000 ~ I~ 000 ~ 0«totoeoooo ~ ~ ~

Fax No.:
~I~ 0 ~ I ~ IMI~ ~ ~ ~ ~ ~ I ~ ~ IHI~ I ~ ~ 000 ~ I~ 01 ~ 0 ~ ~ 0 ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ Os ~ ~ ~ ~ ~ IHHIII~ ~ ~ ~

Fax No.: 216481.8386
~ I~ O ~ ~ ~ ~ 1001 ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ISHI~ I~ OHHIIHHI~ I ~ ~ I~ 00 ~ II«0~ ~ ~ I~ ~ ~ ~ ~ 00MO ~ ~ ~ ~ ~ ~ ~ 0

Location:
HOMO~ 01 ~ I«0«I ~ I«I«II~ ~ 0 ~ ~ 0 ~ 0 0000M@ ~ ~ 00 ~ ~ ~ ~ 0 ~ I~ ~ ~ I ~ ~ I~ ~ ~ ~ ~ 0 ~ ~ ~

Loca"on: .LLU..PFFPLFP.;SJ KT8lt .PEQPMP,.'lNC:..........

Co lento:P ~Ht«I~ INIO~ IHM10000 ~ I~ Otteolttt 000 ~ ~ IotMttHIIHotto~ ~ ~ ~ ~ 0 ~ I~ Iotoototootooatooottoo t«otatoaotoss ~ IHHII~ lal ~ ll~IlttlttHI~ IHIIHI~ ~ I~ IHHI~ ~ ~ ~ I~ OHtalalo«oaoototMHt ~ ~

If mlasa e li not clear, telephone'. 216<81-1500g ~ I ~ ~ ~ 0 ~ 0090 ~ ~ 00000 ~ ~ ~ ~ ~ ~ I~ I ~ I~ IHI~ ~ ~ II«0~ 1000«IM0 ~ Iot000\ ~ o«00«000 ~ I~ 0 ~ 0 ~ ~ 0 ~ I~ 0 ~ 0MI~ ~ 00000 ~ ~ I~ I~ ~ IHIHHOIHHIIIHOI~ ~ ~ I~ I~ ~ 00 ~ 0

Sub tct:
~MHI~ ~ ~ I~ I ~ 000 ~ ~ IHI~ ~ Ioaetaoo ~ ~ tataotototooaoso ~ ~ ~ I ~ ~II«I~ ~ ~ ~ ~ ~ I~ ~ I~ I~ 0000>saoro ~ ootootoaotoooootettooooatoota ~ I~ I~ I~ ~ Itte ~ Ooto ~ 'IHIHI~ ~ ~ I~ IIMI~ laotaMtoaolotoa ~ I~ ~ I ~ ~ ~ Otoootoo ~ ~ ~

Dear Ed,

Here are copies of the Descrepancy Report, and 'PCRs that
you requested per C. Moosbrugger.

Regards

Prank D. Marino
Manager Quality Assurance

~ ~

,
0

~ ~

yEL=gLcs wham/ I~''f A'<v. I 877. ~;~> /f.oP 8'~
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TOI OCT 17 '91 11:.QQAM HEI PEEBLES-ELECT PRDS CLEVELANDTQ.

DISCRE ARIC REPORT N0.278$
''ECTION

I - INSPECTORS REPORT': BY INSPECTOR .
A NAME

P. 2i7
DI4FO&ITIONCYCLE TIME

NORMAL 'USH
E.O.

R O ERATO

C~
V N

~ I&CEC REJEC,I 4 RIJN

~|'.Ilax L
f.O, OR CLOCK NO.

LOCATION OF REJECT

RK STATION OR MACHIN

WH&h&l'OUNQ

QESCRI TION OP DISCREPANCY

~/ +(
~ y P ~ ~ ~

'

~

i~~ /

I 4 CTO

SECTION II ~ DISPOSITION, CORRECTIVE ACTION AND
COMMENTS'dd"

IPVMw

n/dn r A/di J 0 J Ti r

IRPg g,

AvJ i> d- octa

0 ~ IT M M TO VENQQ F

~ Y

WO K

bATE

VENDOR NOTIFIED Of DISCREPANCY

SY . J9fd DATE 8 J $
i'&fT. SUP 4RVISOR REVIEW

INVENTORY CARD AQJIJETf D
DATE

DATE
A AL U PI

SY DATE

ORAF TING NlPI I&DTO CORh&C O

SY DATE
R&SFDNEI~ L& DEFT.

SECTION III ~ COST OF DESCREPANCY

REPLACEMENT MATERIAL: 4

DEPT. OVERHEAD IIURDKN

CLASSIF I&Q SY CLA. MOR.

RE WORK LAIOR

TOTALCOST OF DISCREPANCY
IIORM 1449 C P~PI,~ ~ed/.!a-I'-V. i +T—'t,P,O~,A

ORIGINALtlL'5 COtY





OCT 17 '91 11:2FAl1 HEI PEEBLES-ELECT PRD5 CLEVEI AND

NC PORT

P. 3~7

i>9824
CORREL ON CO ENTS

THE APPLXCATZON OF BRITISH STANDARD MATERIALBS 1432 GRADE C103 HAD
BEEN ALLOWED VXA DCR 11434. THIS IS OXYGEN FREE MATERIAL. THE
MATERIAL USED C101 IS NOT CONSIDERED OXYGEN FREEo

NEZ-PEP CONCURS WXTH THE POSITION OF PEM ENGINEERING XN ALLOWING
THE USE OF THIS GRADE OF COPPER IN THIS APPLICATIONS THIS DECISION
IS SUPPORTED BY THE FOLLOWING FACTS:

1. IT HAS BEEN PEM ESTABLISHED PRACTICE TO USE THZS GRADE FOR
THIS APPLICATION.

2. BRAZING XS DONE TO THEIR ESTABLXSHED PROCEDURE.

3 ~ USXNG THIS METHOD AND MATERIAL FOR OVER 25 YEARS THEY HAVE NOT
EXPERIENCED PROBLEMS WITH EITHER THE WELD OR PARENT METAL ZN
THE VICINTITY OF THE WELD>

4 ~ THE RING IS BOLTED AND THE JOINT TO STRAPS IS RIVETED AS WELLI
SO THE BRAZXNG IS NOT SUBJECTED TO ANY SXGNXFXCANT STRESS.

5 ~ AFTER BRAZING p THE PART ZS NOT SUBJECTED TO COLD WORKING ~

WE FEEL THE RESULTING ASSEMBLY XS RELIABLE AN CAN BE USED AS XS
WITHOUT ANY ADVERSE CONSEQUENCES AS TO THE FUNCTION OF THE
GENERATOR.

Ce MOOSBRUGGER
AUG. 1g 1990 cy~

c qW 5'/I/P(

geS.~ <~~v'2 '/ Ae'.! yv'
NEZ Nfl feeble@.Electric troducta, inc., 17D45 Eucl/d Avenue, Cleveland, Ohio 44112
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OCT 17 (91 11: ( 1Ati tPI VCE5L'fS-ELE(TVi(!TjfELEVELVNBQUhhT

ADVANCE DRAWING CHANGE
D ENOINFERINO 4RDER

'I

hhATERIAt. SUBSTITUTION
SERIAL NO.

'. ",."'',dtr
page~

Dete

WRITTEN AOAIHIT CKAHSE LETT%A

DIAWIHF HO. NAvE

REASON:
>HSdl ja(T~g,fj QLgQ IM Ro)(', ~%)5g +a/, 9

t'ai

M Al„~'+ jja(Rtp. hhO LOW'6%I

QQ 0, ILaaih~, Ic apLo,(:aw~y tws~&zop es Aa%, owp (~c'< '+1g~ Ii.g,~ ~>~P.Toiia,'~S>OWmi%5 ~Sr 1%'- ie.mygajkmc,e- C'I.4 Q A4<% 455
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PGSE Letter No. DCL-92-034

ATTACHMENT 3

SUMMARY OF PGKE ENGINEERING AND QUALITY ASSURANCE

DOCUMENTS FOR THE QUALIFICATION OF P-EP
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ENGINEERING DOCUMENTS

EMM DC2-3322-BRH-E, Revision 0, issued January 5, 1990, invoked SP-D-
Peebles, Revision 3, and did not include an Attachment F for critical
items.

B.

10. Copper Bus, Terminal Box
ll. Lead to Coil Termination
12. Bearings
13. Shaft/Casting
14. Stator and Rotor Core

1. Lead Wire
2. Insulators
3. Insulating Bushings
4. Magnet Wire
5. Insulating Material
6. Bearing Seals
7. Brushes and Brush Holders
8. Stator Resistance Temperature Detectors
9. Current Transformers and Test Switch

EMM DC2-3322-BRH-E, Revision 1, issued January 16, 1990, invoked SP-D-
Peebles, Revision 3, and added Attachment F, which identified the
following items:

C.

D.

EMM DC2-3322-BRH-E, Revision 2, issued February 12, 1990, invoked SP-
D-Peebles, Revision 3, and the same Attachment F critical items as
EMM, Revision 1. Note that EMM, Revision 2, was issued to request
additional information for PGSE's seismic analysis.

EMM DC2-3322-BRH-E, Revision 3, issued January 28, 1991 invoked SP-D-
Peebles, Revision 5, and a new Attachment F, which identified the
following critical items:

1. Rotor shaft
2. Stampings
3. Magnet Wire
4. Bearing Bracket
5. Stud/Threaded Rod
6. Roller Bearing
7. Spider End Rings
8. Pole End Rings
9. Short Circuit Bars
10. Pole Head
ll. Tapered Keys
12. Rotor Wedge
13. Rivets
14. Insulating Washers

15. Stator Coils
16. Lead Wires
17. Slip Rings
18. Stator Frame
19. Brush Holder
20. Brush
21. Current Transformer
22. Insulator
23. Bearing Seal
24. Bushing Insulator
25. Current Transformer Test Switch
26. Insulation
27. Adhesives

5651 S/85K





E.

EQUALITY ASSURANCE DOCUHENTS

PG&E Audit 89295S was conducted December ll, 1989, to qualify P-EP to
provide spare emergency generators for DCPP in accordance with
specification SP-D-Peebles, Revision 4. The results of the audit
indicated three deficiencies in the P-EP gA program:

1. Drawing card file not up to date.
2. Some gA procedures not reviewed and approved.
3. Internal audits not performed as required.

F. PG&E Audit 90197S was conducted from August 15 to August 17, 1990, to
verify implementation of the P-EP gA program for PG&E purchases for
DCPP in accordance with specification SP-D-Peebles, Revision 4. The
results of the audit indicated six deficiencies in the P-EP gA
program:

1. Procurement/commercial grade dedication.
2. Test control.
3. Audits.
4. Heasuring and test equipment.
5. Design control.
6. gA records.

G.

H.

PG&E auditing, technical specialists and management personnel
participated in the joint P-EP/PG&E Audit 9003 of PEH conducted from
October 8 to October 12, 1990, to verify implementation of PEH's
quality program in accordance with BS 5750, Part 2. The results of
the audit indicated six deficiencies in their quality program:

1. Procurement control.
2. Inspection, measuring and test equipment.
3. Receiving inspection documentation.
4. No procedure describing the P-EP/PEH design

interface; drawing document control.
5. Inadequate crimping procedure.
6. No documentation of equivalency evaluation of PEH versus P-EP

procedures and specifications.

Follow-up visits were made to P-EP by PG&E gA and Engineering
personnel on Harch 12 and 13, 1991, and Duly 30 and 31, 1991, and all
findings from Audits 90197S and 9003 were considered satisfactorily
resolved for the one-time purchase of the generator.

5651S/85K
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ADDITIONAL INFORMATION REGARDING PG&E REVIEW
OF P-EP DEDICATION EVALUATIONS

The dedication testing of fourteen critical items initially included as
Attachment F 'in Revision 1 of EMM'C2-3322-'BRH-E was required of P-EP.
However, P-EP's final scope of material supply was limited to nine out of the
fourteen items, and dedication testing was performed for all items except
adhesives for which material evaluation was performed by PG&E. PG&E's
NEMP 12.4 evaluation included a review and approval of dedication evaluation
of all nine items. For each"item, inspection/test results and acceptance
criteria were clearly stated, and Engineering and gA approval were documented.

The stator resistance temperature detectors were included as critical item in
the initial list of 14 items, but were subsequently deleted from the final
list of 27 items because they do not perform a safety-related function and
their failure does not affect the safety function of the generator.

The slip rings were not identified as a critical item in Revision 1 of
EMM DC2-3322-BRH-E. Revision 1 identified only those components supplied by
P-EP to address lack of a P-EP dedication program. These components were not
included in the P-EP supply scope and therefore were not included in Revision
1 of the EMM. However, slip rings are included in the final list of 27 items
since they are considered to be critical components and were supplied by PEM.

The mounting sleeve insulator for slip rings was not identified as a critical
item. Exclusion of this insulator was based on lack of a credible failure
mode (see Attachment 1).

Vibration indicating devices were not required by the PG&E purchase order for
the generator. Vibration monitoring is conducted by portable vibration
monitors during surveillance testing of the engine generator.

Supporting information for acceptability of P-EP's dedication testing for
items 1 through 10 in the NRC IR, pages 20 through 23:

(1) Insulators — P-EP verified the insulator weight and dimensions and also
the dielectric strength. NEMP 12.4, Revision 1, Attachment H, page 23,
documents the acceptance criteria for dielectric strength and also the results
of the dielectric tests. Page 24 tabulated the values of the megger testing.

(2) Insulating Bushings — P-EP identified the shape and size (configuration)
as critical characteristics and verified the configuration. Dielectric
strength was not considered as a critical characteristics since the function
of the insulating bushing is to provide mechanical protection of the insulated
lead wires.

(3) Insulating Materials - The thickness of the insulating material was
specified as the critical characteristic and was verified. Verification of
other attributes (i.e., lot homogeneity of the insulation and material
constituents) were not required since the thermal and electrical
characteristics of the insulating material were verified through extensive
production tests performed for the completed coil assemblies and also through
the final performance test of the generator.

5651S/85K





(4) Bearing Seals — PGIIE identified the critical characteristics as
configuration (thickness and shape) and texture. The final verification of
the quality of the bearing seals is performed by checking any bearing seal oil
leaks during the performance test of the generator.

(5-1) Brushes — PGIWE identified the critical characteristics as size, shape,
final generator test to verify resistance, material and contact pressure and
these were verified by P-EP. Lack of verification by P-EP of (1) the material
constituents, (2) wire lead size or type, (3) wire lead terminal connections,
and (4) electrical resistance, did not compromise the performance quality of
the component. PG&E's acceptance criteria of the generator performance tests
adequately ensure the acceptable performance of the individual attributes.

(5-2) Brush Holders — PG8E identified the critical characteristic as
configuration, which was verified by P-EP. Lack of verification by P-EP of
(1) the spring tension or (2) the technical quality requirement, or the
critical characteristics of the Grade X Spaudite Bakelite cylinder that fits
over the brush holder stud and functions as the insulator for electrical
separation between the brush holder and the generator frame, did not
compromise the performance quality of the component. Physical verification of
the configuration as the primary critical characteristic is adequate since the
final performance tests of the generator provide a check for the spring
tension and overall verification of the integrity of the brush holder
assembly.

(6) Stator Resistance Temperature Detectors - These were included as critical
item in the initial list of 14 items and subsequently deleted from the final
list of 27 items because they do not perform a safety function and their
failure does not affect the safety function of the diesel generator.

(7-1) Current Transformer - PGKE identified the critical characteristics as
configuration(size, weight), mounting, insulation resistance and continuity,
and these were verified by P-EP. The acceptance criterion for the dielectric
strength of the current transformer was not required to be obtained from the
manufacturer. Also, the electrical characteristics of the current transformer
(i.e., load, ratio) were not required to be verified. The routine test on the
completed generator included insulation resistance and high voltage tests of
the current transformers, and the test results are documented in the P-EP test
report.

(7-2) Test Switch for Current Transformers — PGEE identified the critical
characteristics as configuration, dielectric strength and continuity, and
these were verified by P-EP. The dielectric strength readings were recorded
in NEHP 12.4, Revision 1, Attachment H, page 61.

(9) Slip Ring Assembly - Slip Ring Assembly was not supplied by P-EP and, as
such, no commercial grade dedication by testing was required. This assembly
was supplied by PEN.

(10) Adhesives — PGKE identified the critical characteristic as material. The
acceptability of the epoxy material was documented by evaluation contained in
NENP 12.4, Revision 1, Attachment L.
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RESOLUTION OF ISSUE IN NRC IR 50-323/91-202
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NEI Peebles - Electric Products, Inc. 183532

17045 Euclid Avenue
Cleveland, Ohio 44112

Telephone: (216) 481-1500

Telex: 241564

Facsimile: (216) 481-8386
EF-3458
January 17, 1992

Pacific Gas and Electric Company
NECS- Engineerincf Building
Equipment Qualification Group

Attention: Mr. Ed Walters

Subject: Emergency Diesel Generator
Our S-1128

Dear Mr. Walters:
We wish to comment on the concerns raised in the letter to your Mr.
Shiffer, which you sent to us on the 14th of January.

The rotor pole magnet wire was specified by PEP as MW 25.3
(unvarnished Dayglas to NEMA MW — 1000) the same as the original
machines. PEM's Purchase Order specified it as the same, and their
supplier (ISM) certified it as unvarnished. The ISM supplier (UDD)certified (in French) that it was varnished. Upon checking, PEM
received confirmation that the wire was "lightly" varnished.

Both types of magnet wire have been used successfully by PEP over
the years in rotating machinery. As this is slightly different
than the pole wire on your original machines, however, we concluded
that the critical aspect of the difference would be in its adhesive
properties, and that testing of the actual wire with the pole
adhesive would be prudent in order to support the acceptability of
the wire. Since the machine has passed its factory tests including
overspeed, we have no reason to believe that this wire will not
prove to be. acceptable.
The materials for test purposes have been placed on order, but the
test schedule is not at this time finalized.
The second point raised by the NRC dealt with the bearing
insulation ring (A — 64934 A), which was not identified as a
Critical Component, but in their discussions at PEM was deemed to
have criticality (in shear).
The ring's function is to insulate the bearing housing from the
bearing bracket in order to prevent circulating currents which can
pit the bearing surface and eventually lead to bearing failure.
The verification of this function is the bearing insulation test of
IEEE 115 — 1983, section 3.6.
In the formal Failure Modes and Effect Analysis written by PEP in
accordance with IEEE 352 to support our equipment qualification
program to IEEE 323 — 1974, the credible failure mode of the

PECEiVED
JAN 21 1992

A wholly owned subsidiary of Northern Engineeting Industries Ltd., of Englan ivjfrr oacso co'.. jir)! GE>rsR
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bearing insulation was determined to be a short across theinsulation due to moisture, dirt, or mechanical damage. Thefailure was assigned a criticaliy of 3 (on a scale of 1 to 5)
meaning that the system is degraded (not a catastrophic failure)
and that adequate warning is given of an eventual failure.
The mechanical failure of the insulation had not been deemed a
credible failure mode. While we would agree that the ring is
part of the support system of the bearing housing, due to the
sandwich design (see typical cross section attached), and lack of
any known failure of this design, the mechanical strength was not
considered a critical design characteristic.
As with the electrical mode, any degradation would be progressive
(not catastrophic) and would reveal itself by an increase invibration while running.
It should be noted that the design is exactly the same as theoriginal machines. This method of bearing insulation was the
standard, and was used on many machines.

The drawing (A-64934 A) specified the material to be "C. B.Bakelite" (the C.B. meaning canvas backed). Bakelite was used
generically to describe phenolic based laminates. The ring for
the new generator is NEMA Grade LE (NEMA LI 1 -1983, Industrial
Laminated Thermosetting Products), which is, likewise, cottonfabric with phenolic resin binder.
We will, of course, notify you of the wire testing when thedetails are finalized.

Yours truly,
NEI Peebles — Electric Products, Inc.

Charles Moosbrugger
Technical Manager

encl.
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To:

October 31, 1991

QUALITY ASSURANCE

10.20, 129.70

From'ubjeot

DIABLO CANYON PROJECT ENGINEER

Revision 1 to NEMP 12.4 Engineering Evaluation of NEI
Peebles Electric Products, Audit 90197S

JAMES A. SEXTON:

This memorandum transmits Revision 1 of the evaluation of
NEI Peebles Electric Products Inc. of Cleveland, Ohio. The
purpose of this revision is to incorporate the results of
Audit 90197S Follow-Up Report and the additional design
change and equivalency evaluations performed by the
supplier.
Based on the attached evaluation, NECS Engineering
recommends that all open items regarding the Qualification
of the Sixth Diesel Generator purchased by order
ZS-1539-AB-9 be closed.

MICHAEL R. TRESLER

~ ECWalters(3-9666):ecw

cc: MBasu
HHBorgard
RBClark
MDobrzensky
UAFarradj
TFFetterman
ERKahler
AKKar
DCTateosian
GATidrick
ECWalters

Attachments

(w/o
(w/o
(w/o
(w/o

E

(w/o
(w/o

attachment)
attachment)
attachment)
attachment)

attachment)
attachment)

(w/o attachment)
(w/o attachment)

333/A9090
1 Cal/408D
333/A1414
1 Cal/18th floor
333/A7004
333/A9042
333/A2011
333/A9088
333'/A7003
333/A2010
333/A2007

624218 8cv 3 88)
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Pur ose of Revision 0:

I . OVERVIEW

Revision 0 of this document was issued to evaluate all Audit
Findings for NEI Peebles Electric Products in accordance with
Procedure NEMP 12.4. These findings were a result of the PG&E
assessment of NEI Peebles Electric Products in Cleveland and the
Cleveland assessment of their subsupplier, Peebles Electric
Machines in Scotland.

Pur ose of Revision 1:

Revision 1 of this document is being issued to incorporate the
following:

Recently Identified 10 CFR 21 Reports for Peebles

Results of PG&E QA Audit 90197S Follow-Up

Results of PG&E Independent Testing of Adhesive

Results of Final Design Change and Procedure
Equivalency Review performed by NEI Peebles.

The following excerpt from NRC Vendor Inspection Report
99901065/86-01 gives a synopsis of the history of the Generator
Supplier:
"The electrical generators for the emergency diesel engines
installed at the Diablo Canyon Nuclear Power Plant were originally
designed and manufactured by Electrical Products Incorporated (EPI)
located in Cleveland, Ohio. Northern Engineering Industries Parson
Peebles (NEI Parson Peebles) of Great Britain bought EPI in 1979
and renamed it Parson Peebles EPI. The manufacturing operations of
Parson Peebles EPI ceased in the fall of 1984. Peebles Electrical
Machines, a subsidiary of NEI Parson Peebles is currently
manufacturing a spare electrical generator for the Diablo Canyon
Nuclear Power Plant. Parson Peebles EPI is furnishing the design
drawings and all the components available from their storage to
Peebles Electrical Machines for the manufacture of an identical
spare electrical generator."
*** For the purposes of this evaluation, NEI Peebles

Electric Products Inc. in CLEVELAND shall be
designated as "PEP", and Peebles Electric Machines
in EDINBURGH Scotland shall be designated as "PEM". ***

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1





Pacific Gas & Electric is purchasing a generator for the Sixth
Diesel Installation Project. The generator will be supplied as a
safety related item by PEP. Although PEP controls, the design of
this product, it is procured by PEP as a commercial grade item from
PEM.

Audit 89295S was performed on PEP in December 1989. This audit
resulted in PEP being placed on the QSL.

PG6E issued Purchase Order ZS-1539-AB-9 in January 1990 for the
generator in accordance with QA Specification Sp-D-peebles Revision
4 ~

In August of 1990, Implementation Audit 90197S for PEP was
conducted in accordance with QA Specification SP-D-Peebles Revision
4. This audit identified the problems which are addressed in this
evaluation.

As part of the resolution of subsupplier evaluations [AFRs 90-068,
90-069 and portions of 90-072 from Implementation Audit 90197S],
PG6E'articipated in PEP's Audit 9003 of PEM. These results are
also evaluated here.

For each problem identified, this evaluation also includes a
statement of impact regarding the spare generator in stock at
Diablo Canyon.

This evaluati on only applies to the purchase of the Sixth Diesel
Generator and the stocked spare. Any future purchase of fully
qualified parts from Peebles will require further audit.

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1





II. EVALUATION RESULTS

Product Performance

The following items have been reviewed to determine whether they
affect the quality of the sixth diesel generator or the spare
purchased from PEP:

74
'3
79

1
1
3
1

NPRDS Reports
10 CFR 21 Reports and Utility Reports
Bulletins, Letters, SER, SOER
LER 90-012-01, WPPSS
Restricted Equipment List Revision 12
NRC Vendor Inspection Reports
Government Industry Data Exchange Program

Out of the 162 items, twenty required further assessment.It has been determined that none of these have an impact on the new
generator or the stocked spare.

Based on review of these documents, NECS Engineering concludes that
there are no related part failures that indicate PEP is not
controlling the design or quality of parts. The isolated incidents
do not indicate any programmatic concerns.

Su lier Qualification~ ~ ~

All audit findings have been reviewed. Additional investigations
regarding subsupplier issues have been performed as required.
Also, to provide added assurance, independent testing of the
adhesive and rotor shaft has been performed. Based on the enclosed
evaluation, NECS Engineering concludes that PEP is qualified to
supply the sixth diesel generator.

Actions to Maintain Qualification Release S are

NECS Engineering concludes that no additional verification or
testing is required to qualify the new generator.

The spare generator can be released for installation ( as a unit
assembly) upon completion of the following design changes:

Welding of Stator Frame, see PIMS Action Request A0213896

Addition of Terminal Box Supports, see PIMS Action Request
A0214809.

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1





III. PRODUCT PERFORMANCE EVALUATION

Based on QA concerns related to the implementation of Specification
SP-D-Peebles, we have reviewed the referenced documents and
information to determine if there are repeated instances of
questionable product performance.

Per discussions with Mr. Ron Politi of PEP [216-481-1500], PEP has
'upplied generators to 26 Nuclear Utilities in the past 10 years.

He also stated that there are in excess of 150 PEP electric
generators in operation at this time.

This review included the applicable NPRDS data, 10 CFR 21 Reports,
NRC notices and bulletins, License Event Report 90-12-01,
Restricted Equipment List NPAP D-ll Rev 12, NRC Vendor Inspection
Reports, and the Government Industry Data Exchange Program summary
of failures.
The problems identified along with NECS Engineering's resolution
are summarized below. Note that PG6E's generators are Model 140,
Type L-10823.

Nuclear Plant Reliability Data System

See Attachment A — This data base was searched by "Parson Peebles",
"NEI Peebles", "Electric Products" and "Portec." There were twelve
records found under Parson Peebles Electric Products Inc, and
sixty-two records found under Portec. These records are summarized
below:

2 Condensate booster Pump Motor

1 Batteries

1 DG Room Exhaust Fan Relay

6 Diesel Engine (overspeed trip, governor, lube oil
cooler gasket, turbocharger bearing, immersion heater
contacts)

54 Control Circuitry
Excitation Panel/Field Flash (firing module, relay,
resistor, diode, contacts, motor operated
potentiometer, cable, fuses, saturable reactor
transformer)
Generator Control Panel (diode, silicon controlled
rectifier, relay, meter, load sensor module, fuse,
fuse holder, speed switch, frequency module,
resistor)
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Voltage Regulator (relay, contacts, board, circuit
breaker, amplifier module, motor operated
potentiometer, surge suppressor)

Annunciator Panel (diode)

ir 9824

The above listed failures are not applicable to the evaluation of
the generator. For the Sixth Diesel Installation, the generator
control panel, excitation panel/voltage regulator and associated
components are being purchased and assembled by PG&E, and are not
being supplied by the generator manufacturer. These components are
individually dedicated and tested in accordance with the
Replacement Part Evaluation process (See Reference 8).

The remaining 10 records not shown above deal with the actual
generator, and are evaluated below.

Problem: Gulf States Utilities, River Bend 1
Parson Peebles Electric Products
Generator Model L-11071

Rotor windings on number 14 pole had separated from the shaft pole
washer and bowed out towards the stator.
Resolution: The probable cause was determined to be a

combination of:

1) Inadequate attention to shelf life and storage
conditions

2) resin application errors
~ 3) contamination during resin application.

Per discussion with Mr. Ron Politi of PEP, this failure is not a
concern for PG&E, since the engine in question is a different
model/size/design than those used at Diablo Canyon. River Bend has
a 450 RPM, 16 pole machine. Also, our machine design has wedges,
while this one does not. He added that the adhesive used on this
machine is not used on our new generator, since this product is no
longer available. Mr. Politi also stated that. this problem is
still under investigation, but that preliminary indications are
that it was not a manufacturing problem. PEP believes that the
assembly was damaged on site prior to installation (dropped).

Additional justification for this view is that the separation only
occurred on one out of sixteen poles, which would not be the caseif the resin was installed improperly.

Problem: Pennsylvania Power & Light, Susquehanna 1
Portec
Model 170
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Oil leakage from the air vent part of the generator bearing high
temperature trip sensor.

Resolution: The cause of the leakage was that the trip sensor
had not been properly reinstalled in its mounting
hole after an 18 month diesel overhaul.

This failure is due to improper maintenance, and has no effect on
the spare or new sixth diesel generator.

Problem: Pennsylvania Power & Light, Susquehanna 1
Portec
Model 170

The winding resistance check (Megger) as part of the technical,
specification inspection did not meet the acceptance criteria.
Resolution: The suspected cause of the insulation breakdown

was wear. Root cause was not clearly identified,
since a subsequent megger test met the acceptance
criteria.

Problem: Pennsylvania Power 6 Light, Susquehanna 1
Portec
Model 170

This failure has no impact on the spare or new generator. Final
'estingof the new generator assembly will verify the insulation

resistance. Also, the spare generator megger checks are
satisfactory (See preventative maintenance work orders, Reference
21).

The surveillance test failed the megger acceptance criteria on the
exciter portion of the generator. After servicing the DG for this
problem the generator was operated. During this operation, the
generator had an arc-over which started a fire in the main plant
process computer.

Resolution: The root cause of the megger test failure and
possibly the fire were from grounding of the
generator. This grounding was probably caused by dirt
and moisture accumulation in the generator,.which was
in turn due to construction on a new diesel
addition. The arc-over was caused by human error
because the slip ring wiring lugs were not
tightened.

This failure has no impact on the spare or new generator, since the
problem was caused by improper maintenance/cleanliness by the
utility.
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Problem: System Energy Resources Inc., Grand Gulf 1
Portec
Model L-11022

Sparks were observed coming from the generator bearing end cap.

Resolution: Maintenance inspection revealed a .low spot in the
insulation under the generator inner race. This
condition allowed excessive radial movement of
the generator shaft which created circulating
currents. These currents resulted in the sparks
and overheating of the generator.

This bearing insulation failure is not a concern for our
generators. Based on discussions with PEP in 1986, "...DCPP
generators were manufactured prior to the model which incorporated
the glass/resin bearing insulator. Since we are currently,
manufacturing a spare generator for DCPP, we recently investigated
this exact topic to be certain that a design variation from the
exact duplicate, as you ordered, would not be required. Previously
installed DCPP E-P generators, the stocked spare, as well as the
sixth generator currently in progress include a bearing support
insulator and do not use the subject shaft insulator."
The insulator failure is not applicable to PG&E's new or spare
generator, since they do not use this type of shaft insulator.
Note that this same failure is evaluated later in this section
under SER 86-054.

Problem: System Energy Resources Inc., Grand Gulf 1
Portec
Model L-11033

The bolts in the generator termination box cover were stripped out
and needed to be replaced.

Resolution: The bolts were stripped due to misalignment
between the termination box cover bolt holes and
their permanent nuts tack welded to the lip of
the termination box.

This failure has no impact on the spare or new generator, as the
misalignment is a maintenance problem, not a manufacturing defect.

Problem: Southern California Edison, San Onofre 1
Portec
Model L-11058

Maintenance found the emergency generator lower outboard support
(casting) broken at the upper outside where the dust seal sits.
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Resolution: This was caused while attempting to lift out the
lower bearing half. The jack and the lift plate
slipped and crushed the lower part of the
generator bearing housing and broke
approximately 7 inches off the housing around
the dust seal enclosure.

1.'798 Z4

This failure has no impact on the spare or new generator, since the
support was broken during maintenance activities.
Problem: Tennessee Valley Authority, Sequoyah 1

Portec
Model L-10906

During plant shutdown, surveillance indicated diesel generator
bottom outboard brush tension was out of adjustment.

Resolution: Root cause unknown.

This failure has no impact on the spare or new generator, since the
brush adjustment indicates improper maintenance not a manufacturing
defect.

Problem: Arizona Public Service Company, Palo Verde 1
Portec
Model L-11094

Three of the top mounting bolts for the cage of the shroud assembly
were stripped out. The bolts arid nuts serve to hold wire mesh
screen on the generator end for ventilation.
Resolution: The cause was that the bolts had been over

stressed during tightening.

This failure has no impact on the spare or new generator, since the
stripped bolts indicate improper maintenance not a manufacturing
defect.

Problem:, Arizona Public Service Company. Palo Verde 2
Portec
Model L-11094

During normal preventative maintenance on the diesel generator a
broken brush on the top west inner ring was found.

Resolution: Root cause unknown.

This failure has no impact on the spare or new generator. The
brushes are items subject to normal wear.
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See Attachment B

10 CPR 21 Reports

R~e ort: Issued by NEI Peebles, Dated November 24, 1986Utility: Arizona Power, Palo Verde Unit 3
Customer: Cooper Energy

The problem identified in this report is that a copper winding on
a pole had moved. The equipment was manufactured by Parsons
Peebles Electric Products in 1980. The cause of the defect was a
substandard bond of the polyester resin and the field coil
conductor in certain localized areas of the wirewound rotor pole,resulting in the separation of the wire from the coil.
This separation could be brought about by: mechanical damage;
improper formulation, mix, or cure of resin; or improper resin
application. In this case, there is no evidence of mechanical
damage. NEI Peebles performed a review of their records for rotor
poles manufactured using this particular resin mix, and determined
that this batch only affects the two duplicate diesel generators
supplied to Palo Verde Unit 3.

NEI Peebles recommended two corrective actions: remove the rotor
poles from both diesel generators and replace them with spares;
perform an overspeed testing to determine the adequacy of the
installed resin on the rotors and rewind the rotor if necessary.

Based on the investigations and testing performed by the supplier,
the most probable cause of the resin failure was improper
application that resulted in a local dilution of the amount of
resin applied to the rotor. These types of defects are detectable
after resin curing by tapping the coils for hollow sounds in
accordance with Peebles routine QC Procedures.

As described above, the subject rotors were also subjected to
overspeed testing to verify that the rest of the applied resin
functioned per design. The tests did not identify any other
defects.

Based on the evidence and evaluation performed, NEI Peebles
concluded that the improper resin application was an isolated
incident with no significant generic implications.
Arizona Power also issued a Final Report (DER 86-31) to the NRC
discussing the defects found in their generators for Unit 3. Two
additional'roblems described in the utility report were a second
pole separation which occurred in July of 1987, and pole piece
fasteners had low torque values.
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The cause of the second pole separation at Palo Verde was a
mechanical shock to the generator due to an engine rod failure.
The following excerpts are taken frbm the conclusions drawn by
Arizona Power regarding the failures:
"There are approximately 1200 poles in machines presently in
service that have been encapsulated with '111A resin.
Additionally, the same rotor design, type of resin, and pole piece
fasteners have been used in over fifty similar machines, some of
which have been used in nuclear facilities since 1972. The first
pole deficiency is the only known pole to'suffer winding separation
during its infancy. Since the characteristics of this deficiency
are very weak adhesive bonds that fail very early in the life of
the pole, this is considered to be an isolated case."

"Any rotor assembly subjected to a sudden, shock during operation
potentially could have winding separation on its poles."
"The first case of loose fasteners was determined to be the result
of a deviation in the torque values used at the manufacturer'sfacility during fabrication.'s mentioned above, these fasteners
have been used in "over fiftysimilar machines and none are known to
have been found with loose fasteners. This deviation is considered
to be an isolated event."
"As described above, any rotor assembly subjected to a sudden shock
during operation , potentially could have a pole with loose
fasteners."

~lm act:

Based on the investigation and additional testing performed by NEI
Peebles, the pole separation and loose pole fasteners identified at
Palo Verde have no impact on PG&E's new or spare generator.

~Re ort: Issued by Gulf States Utility, Dated November 16, 1987

On the standby generator at River Bend Station, the rotor windings
on pole number 14 were found separated from the shaft pole washer
and bowed toward the stator. The individual wires had delaminated
and overlapped. This condition was found by visual inspection.
Per discussion with Mr. Ron Politi of NEI Peebles, although this
problem is still under investigation, it has no impact on PG&E s
equipment .
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~im act: The delamination identified at Gulf States Utilities has
no impact'on PG&E's spare or sixth generator. First, the generator
design that experienced the problem is different, since it does not
use pole wedges in the assembly. Second, the most probable causeis the adhesive used in the rotor assembly. The Gulf States
machine used a polyester type adhesive, while PG&E's new and spare
generators utilized and epoxy resin.
R~e ort: Issued by NEI Peebles, Dated January 4, 1991Utility: Georgia Power Vogtle Plant

Customer: Cooper Enterprise Engine Division
The problem identified in this report was a failed weld on, one air
louver. The equipment was manufactured by Parsons Peebles Electric
Products in 1981.

During the removal of the coil guard cover for cleaning purposes,
an air baffle louver broke loose. The louver had been tack w'elded
to the cover in three places, and two of these welds were
completely rusted through. Inspection of the remaining louvers
showed that ten of the twelve had been full length welded to the
cover. The eleventh louver was also tack welded in three places,
and these welds were intact.
NEI Peebles stated that the physical integrity of the louver is
important because if all welds failed and the machine was
operating, the louver could hit the rotating fan and projectiles
created may damage the rotor or coil ends.

The supplier feels that this was not a design defect, but an
isolated incident. They recommended that the utility incorporate
inspection of these louvers as a regular maintenance activity.

~im act: This failure has no impact on pGaE's sixth or spare
generator, since our design does not utilize this type of dripproof
cover.
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NRC Information Notices, Bulletins, Letters
INPO Significant Event Reports (SER), Significant

Operating Experience Reports (SOER)

See Attachment B

The documents relevant to this evaluat'ion were determined by .a
review of the "System 4 21, Diesel Engine Generator System (EDG)"
binder maintained by the Nuclear Operations Support (NOS) Group.
Attachment B pages 66-73 show a table of contents listing all of
the information reviewed for applicability. The three documents
summarized below were determined to have a possible impact on
PG&E's purchase of a Sixth Generator and the stocked spare
manufactured by PEP.

Problem: Safety Review Event Follower 80-028 — Notepad
5-14-80, LER 335/80-13

The generator failed to accept full load during a test.
Resolution: The cause was incorrect exciter leads to the

generator field. The leads were undersized.
Based on the successful performance of the five generatorsinstalled at Diablo Canyon, the exciter leads to the generator

e adequate for the new generator being purchased and the
spare.

field ar
stocked

Problem: Safety Review Event Follower 85-136 — IN 85-68

The insulation on the stator windings had been rubbed and abraded
to the point where one stator winding had been exposed.

Resolution: The cause of the failure was determined to be a
broken interpolar connecting bar on the rotor.

The generator with the failed connecting bars was manufactured by
Louis Allis.
Based on discussions with PEP cracking interpolar connecting bars
on their design are not a problem, since they "are equipped withfully interconnecting damper cages...This damper cage constructionis fail-safe under centrifugal and thermal overstress. All cage
components remain captive upon, their (unlikely) fracture and
therefore, cannot damage the stator winding or any other generator
components."

This failure is not applicable to PG&E's new or spare generator,
since our design has a feature which prevents a cracked connecting
bar from damaging the generator internals.

r
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Problem: Safety Review Event Follower 86-054 — IN 86-26,
SER 70-84

The notice and SER identified two major problems:

1. The shim required to maintain clearance at the thrust
bearing was missing. As a result, high vibration
levels accompanied by sparks from the rotor shaft
bearing area were generated.

2. Electrical insulation between the rotor shaft and theslip-ring end bearing inner race had come loose.
Consequently, the rotor shaft has dropped slightly
and rubbed on the bearing housing. The subject
insulation is utilized to prevent circulating
currents through the generator shaft.

Resolution:

Item 1 above is not a concern, since the Diesel Generator historyof operation at Diablo Canyon has shown no vibration problemssimilar to those caused by a missing shim in the thrust bearing.
Item 2 is also not a concern for our generators. Based on
discussions with PEP in 1986, "...DCPP generators were manufacturedprior to the model which incorporated the glass/resin bearinginsulator. Since we are currently manufacturing a spare generatorfor DCPP, we recently investigated this exact topic to be certain
that a design variation from the exact duplicate, as you ordered,
would not be required. Previously installed DCPP E-P generators,
the stocked spare, as well as the sixth generator currently in
progress include a bearing support insulator and do not use the
subject shaft insulator."

U

The insulator failure is not applicable to PG&E's new or spare
generator, since they do not use this type of shaft insulator.

Licensee Event Report

See Attachment B

LER 90-012-01 was forwarded to PGSE by NRC Region V. It is a
report issued by Washington Public Power Supply System regarding
the failure of their emergency generators manufactured by PEP, andis evaluated for impact below.
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Problem:

1. Bearing Failure-
failure was due to loss of lubrication to the

generator thrust bearing which was caused by leakage ofoil from the bearing oil reservoir which supplies the
bearing. The oil leakage was caused by an inadequate
0-ring seal between the walls of the thrust bearing
bracket and the generator housing which form the
reservoir. The inadequate 0-ring seal was caused by the
existence of an extra 0-ring groove machined into the
generator housing adjacent to the thrust bearing bracket
which prevented the 0-ring from being compressed to obtain
a tight seal."

2. Shorted Field Winding—

"The original generator field pole windings were not wound
in accordance with the design requirements in that a
polyester resin was used to encapsulate the windings vice
the required Armstrong one-part epoxy resin. The
process used to wind the pole pieces also allowed bunching
and abrading of the Dacron glass covering on the winding
wire and did not provide adequate direction to assure
proper encapsulation (wetting) by the epoxy'esin. The
combination of these errors resulted in two generatorfield poles in E-DG-1 containing shorted windings and one
pole in E-DG-2 containing shorted windings."

Resolution:

The generator used at this plant is a model L-11011. This
particular application uses two engines, with the generator mounted
between them.

Per discussions with Mr. Ron Politi of PEP, the problems identified
in this report are still under investigation. However, he was able
to provide the following information regarding the potential impact
of these problems on our generator.

The generator design in the above case has two bearings, a roller
and a tapered. The tapered bearing is the one that failed in this
case. Our design does not use a tapered bearing, only the roller
bearing. As discussed in the event report, the extra bearing
groove does not appear on PEP design drawings. Mr. Politi did
state that this utility had a conversion performed on this
generator by someone besides PEP, and that may be where the groove
came from. Also, this utility had extensive problems maintainingoil in this bearing.
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~Mr. Politi stated that they do not know where this extra groove

came from, but to his knowledge this problem has not occurred on
any other Peebles generator.

Based on the design difference, satisfactory operation of our
generators, and the fact that this seems to be an isolated case,
this failure has no impact on PG&E's installed, spare, or new
generator.

For the shorted windings, the event report states that the failure
was due to the improper application of the wrong resin on the
windings. Per discussion with Mr. Politi, the Armstrong epoxy was
not is use when this engine was manufactured. Also, this utility
has had some operational problems which may have attributed to the
shorted windings.

Based on the satisfactory operation of our installed generators,
this failure of does not impact their operation.

For the spare generator, shorted windings are not a problem, since
the Diablo Canyon Preventive Maintenance Program performs megger
checks to ensure integrity of the windings (See Reference 21).

For the new generator being purchased, the Armstrong adhesive is
being used in the manufacture, and is also independently tested and
evaluated in this document. This failure has no impact on this
purchase.

Restricted Equipment List NPAP D-ll, Revision 12

A review of NPAP D-ll Revision 12 has shown that there are no
components manufactured by PEP or PEM listed.
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NRC Licensee Contractor and Vendor Inspection
Status Reports (NUREG 0040)

See Attachment C

The NUREG-0040 Quarterly Reports from March 1981 to'ecember 1989
were examined for Inspections performed by the NRC on PEP/PEM.
Three reports were found. The summaries below state the Inspection
Scope, Problems Identified, and Impact, on PG&E's new and spare
generator.

~Re ort: 99900772/92-01
Parsons Peebles-Electric Products Cleveland, Ohio

~Sco e: The inspection was conducted as a result of a Part 21
pertaining to the improper application of a current
transformer in the exciter voltage regulator. Also,
the following programmatic areas were inspected:

initial management meeting

initial quality assurance program

manufacturing process control

change control

Part 21 implementation

Problems Identified:
1. Posting of 10 CFR Part 21 is inadequate.

2. Records of evaluation for the current transformer did not
meet specification.

3. No documented evidence that a transformer conformed to the
procurement requirements.

4. Inspection instructions and results were not on a shop
traveler.

5. Stator punching operations were not properly logged.

6. Revised product travelers and QA documents were not
reviewed and approved per the QA Manual.
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This inspection was performed by the NRC in 1982. PGSE has
recently performed audits on PEP and their major subsupplier PEM.
These audits have reviewed, in depth, the programs examined by the
NRC. Any programmatic concerns have been documented in Audit
Finding Reports and are evaluated elsewhere in this document.
Also, the specific problem with the current transformer is not
applicable here, since it is part of the voltage regulator and not
supplied as part of the new or spare generator assembly.

~Re ort: 99901065/86-01
Peebles Electric Machines Edinburgh, Scotland

~Sco e: Implementation of the quality assurance program in
selected areas.

Problems Identified: None

~im act:

During this visit the NRC reviewed or witnessed:

Parson Peebles purchase orders for the PG&E spare
purchased in 1986

— incoming material inspections
— storage
— coil bending and forming operations

insulation of windings
— calibration of test equipment

There was one inconsistency found: the components supplied to PEM

by PEP lacked unique identification and could not be traced to the
item numbers of the PO and subsequently the C of C's. The quality
control engineer took immediate corrective action by writing
deficiency reports and affixing nonconformance tags to the
components as reguired by the quality control procedure. PEM then
contacted PEP and requested they identify each item supplied with
the relevant PO item number for future shipments and provide a
cross reference in the C of C. This Inspection report has no
impact on PG&E's new or spare generator.

~Re ort: 99900772/86-01
Parsons Peebles-Electric Products Cleveland, Ohio

~Sco e: Review actions taken on, previous inspection findings,
review documentation for failures.
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Problems Identified:
1. Parson Peebles did not indicate applicable drawings,

revisions, specification or 10 CFR 50 Appendix B
applicability on a purchase order to Concorde Controls for
a safety related manual voltage regulator to be used at
Grand Gulf Nuclear Power Station.

~Im act:
l. PGsE's purchase order references drawings, revisions, and

serial numbers. A comparison between the, sixth generator and
the spare has been provided by PEP/PEM to ensure that the
generator design is consistent with the original five. Also,
PG&E has reviewed all Design Changes and Discrepancy Notes as
part of this evaluation.

2. 10 CFR 50 Appendix B was referenced in the purchase order
to PEP. In PEP's order to PEM, 10 CFR 50 Appendix B does
not apply, since PEM is a commercial grade supplier.,

This inspection Report'as no impact on the new or spare generator.
Recent audits (See References 4 and 5) performed by PG6E have
reviewed the procurement documents associated with this purchase,
and any discrepancies have been documented in Audit Finding Reports
and are evaluated elsewhere in this document.

Government Industry Data Exchange Program

See Attachment D

A review of this data base did not identify any failures for
generators/parts manufactured by PEP/PEM.
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IV. SUPPLIER QUALIFICATION REVIEW

The following numerical listing shows all Findings for PG&E Audit
90197S and PEP Audit 9003 (References 4 and 5):

PG&E Audit 90197S

AFR 90-067
AFR 90-068
AFR 90-069
AFR 90-070
AFR 90-071
AFR 90-072

PEP Audit 9003

AFR 9003-1
AFR 9003-2
AFR 9003-3
AFR 9003-4
AFR 9003-5
AFR 9003-6

The purpose of this section of the evaluation is to review each
finding, evaluate the qualification of the new generator purchase,
and determine the acceptability of the stocked spare.

The first section shows a listing of all critical parts in the
generator. The critical parts were determined jointly by PEP, PEM,
and the NECS Engineering Team based on the function of the parts in
the generator assembly'.

Next, the basis for the determination of which critical parts
procured by PEM would be evaluated during Audit 9003 is discussed.

Following the sample determination, there are two tables. Thefirst shows the critical parts procured by PEM, their critical
characteristics, and their method of qualification. The second
table shows the critical parts procured by PEP, their critical
characteristics, and their method of qualification. The parts are
separated according to what facility procured them, because those
supplied by PEM are qualified by Audit 9003/Engineering Evaluation,
while those supplied by PEP are qualified by PEP
Dedication/Engineering Evaluation.

Finally, each audit finding is listed, along with NECS
Engineering's resolution and a statement of impact regarding the
spare generator.
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Generator Critical Parts

. This list shows the 'twenty seven critical parts in the generator
assembly (See Attachment E).

n

Adhesive
Bearing Bracket
Bearing Seal
Brush
Brush Holder
Bushing Insulator
Current Transformer
CT Test Switch
Insulation
Insulating Washers
Insulator
Lead Wires
Magnet Wire'ole End Rings
Pole Head
Rivets
Roller Bearing
Rotor Shaft
Rotor Wedge
Short Circuit Bars
Slip Rings
Spider End Rings
Stampings
Stator Coils
Stator Frame
Stud/Threaded Rod
Tapered Keys
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Representative Sample of Critical Parts
Supplied by PEM for Audit 9003

Eighteen of the twenty seven critical parts were purchased by PEM.
Seven of these were specifically examined during Audit 9003.

In order to determine a representative sample for the performance
of the audit, the critical parts were divided into product type
categories 'based on their function in the generator assembly. The
following matrix shows these categories and the associated critical
parts:

CATEGORY PART

Bearing

Fastener

Roller Bearing

Stud/Threaded Rod
Rivets

Electrical Magnet Wire
Stator Coils
Lead Wires

Electro-mechanical

Mechanical

Stampings
Pole Head
Slip Rings
Short Circuit Bars
Insulating Washers

Rotor Shaft
Tapered Keys
Rotor Wedge

External Support

Structural
Bearing Bracket

Stator Frame
Spider End Rings
Pole End Rings

By selecting one part from each category, the following seven were
chosen as the representative sample:

Roller Bearing, Studs/Rods, Magnet Wire, Stampings,
Rotor Shaft, Bearing Bracket and Stator Frame.

Based on the examination of one part from each product type
category, the results of Audit 9003 are representative for all
critical parts procured by PEM.
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Note that Audit 9003 (Reference 5 pages 27 and 28) also showedinsulation and adhesives as part of the audit sample. However,
Audit 9003 is not the qualification basis for these components.
The insulation and adhesives were purChased by PEP. The insulation
has been dedicated by PEP. The adhesive is evaluated in section Vof this document.

Also, following the Audit the question was raised regarding thecriticality of the stator frame material. NECS Engineering has
concluded that the stator frame material is not critical (See
Reference 19).

Definitions for the following TABLES:

In the How Qualified column—

"Cleveland Dedication" refers to the Dedication Evaluations
performed by PEP and included as Attachment H.

"Audit" refers to the seven parts examined during joint
PEP/PGsE audit 9003 of PEM.

"Audit Sample" means that the part is qualified based on the
representative sample of parts used during Audit
9003.

"Evaluation" refers to the NECS Engineering evaluation of AFRs
in this document.

"Source Inspection" refers to EQS Inspection Plan DC-254.

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1 24



I%

l



Qualification of Critical Parts Procured by PEM

Item Characteristics How Qualified

Rotor Shaft Material
Configuration

Integrity

Audit/Evaluation
Audit/Evaluation
Source Inspection
Audit

Stampings Configuration
Material

Audit
Audit

Magnet Wire Material
Insulation
Dielectric

Audit

Audit

Bearing Bracket Configuration
Process Control

Audit/Evaluation
Audit/Evaluation

Stud/Threaded Rod Dimensions
Material
Welding

Audit/Evaluation
Audit/Evaluation
Audit/Evaluation

Roller Bearing Part number
Configuration

Audit/Evaluation
Audit/Evaluation

Spider End Rings Configuration Audit Sample

Pole End Rings Configuration
Material

Audit Sample
Audit Sample
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Item Characteristics How Qualified

Short Circuit Bars Configuration
Material

Audit Sample

Pole Head Configuration Audit Sample
Source Inspection

Tapered Keys Configuration
Material
Hardness

Audit Sample
Audit Sample
Audit Sample

Rotor Wedge Material Audit Sample

Rivets Configuration Audit Sample

4

Insulating Washers Configuration
Material
Dielectric Strength

Audit Sample
Audit Sample.
Audit Sample

Stator Coils Configuration

Chemical Composition
Coating Insulation

Audit Sample
Source Inspection
Audit Sample
Audit Sample

Lead Wires Configuration Audit Sample

Slip Rings Configuration
Material

Audit Sample
Audit Sample

Stator Frame Configuration Audit
Source Inspection
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Qualification of Critical Parts Supplied by PEP
fr9824

Item

Brush Holder

Characteristics

Configuration

How Qualified

Cleveland Dedication

Brush Configuration Cleveland Dedication

Current
Transformer

Configuration
Mounting
Insulation Resistance
Continuity

Cleveland Dedication
Clev'eland Dedication
Cleveland Dedication
Cleveland Dedication

Insulator Dielectric
Strength
Configuration

Cleveland Dedication
Cleveland Dedication

Bearing Seal Configuration
Felt Texture

Cleveland Dedication
Cleveland Dedication

Bushing
Insulator

Configuration Cleveland Dedication

CT Test Switch Configuration
Dielectric
Strength
Continuity

Cleveland Dedication

Cleveland Dedication
Cleveland Dedication

Insulation Thickness Cleveland Dedication

Adhesives Material Evaluation
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Evaluation of Findings
for Audits 90197S and 9003

See Attachment F for PEP's responses to AFRs 90-067 through 90-072
and PEM's responses to AFRs 9003-1 through 9003-6.

Problem: PG&E AFR 90-067 — Design Control

PEP has not documented their "Incoming Order Review" for PG6E's Job
No. S-1128 (Generator for 6th Diesel). Until this review is fully
documented or performed, PEP cannot assure that the design of the
new generator is "like for like" with the design of the spare
generator, per Purchase Order requirements. Material substitutions
were not submitted to PGaE nor were drawing changes.

Resolution:

See Attachments G and U

PG&E requested that PEP submit a description of all design changes,
material changes, and Discrepancy Reports since the manufacture of
the original five generators (See Reference 18). The Discrepancy
Reports and Design Changes have been provided by PEP, and are
summarized below.

Discre anc Re ort Summar

l. Discrepancy Report No. 2746

The spigot diameter at the coupling end of the generator
shaft was machined undersize. The drawing specifies
18.2525 to 18.25, actual size is 18.2475.

Per discussion with the engine manufacturer, "The clearance between
the generator coupling and the ring gear flange will be 0.0025
inches — 0.005 inches. This undersize surface will not be a
problem because we install a locating pin at assembly between these
2 parts." (See GE Locomotives fax included in Attachment G).

Based on 'ontact with the engine manufacturer and a review of
interface dimensions of the shaft coupling, PGSE Engineering
concludes that the undersize spigot diameter is acceptable for use
in our assembly.

2. Discrepancy Report No. 2783

PEM did not use oxygen free copper in accordance with PEP
specification MC-80.5.

PEP performed an engineering evaluation based on the function of
the part.
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PG&E Letter No. DCL-92-034

ATTACHMENT 1

NEI PEEBLES — ELECTRIC PRODUCTS, INC. LETTER TO PGKE,

DATED JANUARY 17, 1992.

RESOLUTION OF ISSUE IN NRC IR 50-323/91-202

5651S/85K





HEI Peebles - Electric Products, Inc.
$8 7g '7p

1 7045 Euclid Avenue
Cleveland, Ohio 441 1 2

Telephone: (21 6) 481 -1 500

Telex: 241 564

Facsimile: (21 6) 481 -8386
EF-3 4 58
January 1 7, 1 99 2

Pacific Gas and Electric Company
NECS- Engineerinq Building
Equipment Qual ification Group

Attention: Mr . Ed Walters

Sub ject: Emergency Diesel Generator
Our S-1 128

Dear Mr . Walters:
We wish to comment on the concerns raised in the letter to your Mr .

Shiffer, which you sent to us on the 14th of January.

The rotor pole magnet wire was specified by PEP as MW 2 5 ~ 3

( unvarnished Dayg 1 as to NEMA MW — 1 000 ) the same as the original
machines. PEM ' Purchase Order specified it as the same, 'and their
supplier ( ISM) certified it as unvarnished. The ISM supplier (UDD)
certified ( in French) that it was varnished. Upon checking, PEM
received confirmation that the wire was "lightly" varnished.

Both types of magnet wire have been used successfully by PEP over
the „years in rotating machinery. As this is slightly different
than the pole wire on your original machines, however, we concluded
that the critical aspect of the difference would be in its adhesive
properties, and that testing of the actual wire with the pole
adhesive would be prudent in order to support the acceptability of
the wire . Since the machine has passed its factory tests including
overspeed, we have no reason to believe that this wire will not
prove to be. acceptable .

The materials for test purposes have been placed on order, but the
test schedule is not at this time finalized .

The second point raised by the NRC dealt with the bearing
insulation ring (A — 64934 A), which was not identified as a
Critical Component, but in their discussions at PEM was deemed to
have criticality (in shear) ~

The ring ' function is to insulate the bearing housing from the
bearing bracket in order to prevent circulating currents which can
pit the bearing surface and eventua 1 1 y lead to bearing failure .

The verification of this function is the bearing insulation test of
IEEE 1 15 — 1983, section 3 . 6.

In the formal Failure Modes and Effect Analysis written by PEP in
accordance with IEEE 352 to support our equipment qualification
program to IEEE 323 — 1 974, the credible failure mode of the
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Page 2

bearing insulation was determined to be a short across the,
insulation due to moisture, dirt, or mechanical damage. The
failure was assigned a criticaliy of 3 (on a scale of 1 to 5)
meaning that the system is degraded (not a catastrophic failure)
and that adequate warning is given of an eventual failure.
The mechanical failure of the insulation had not been deemed a
credible failure mode. While we would agree that the ring is
part of the support system of the bearing housing, due to the
sandwich design (see typical cross section attached), and lack of
any known failure of this design, the mechanical strength was not
considered a critical design characteristic.
As with the electrical mode, any degradation would be progressive
(not catastrophic) and would reveal itself by an increase in
vibration while running.
It should be noted that the design is exactly the same as the
original machines. This method of bearing insulation was the
standard, and was used on many machines.

The drawing (A-64934 A) specified the material to be "C. B.
Bakelite" (the C. B. meaning canvas backed) . Bakelite was used
generically to describe phenolic based laminates. The ring for
the new generator is NEMA Grade LE (NEMA LI 1 -1983, Industrial
Laminated Thermosetting Products), which is, likewise, cotton
fabric with phenolic resin binder.
We will, of course, notify you of the wire testing when the
details are finalized.

Yours truly,
NEI Peebles — Electric Products, Inc.

Charles Moosbrugger
Technical Manager

encl.
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October 31, 1991 10 ~ 20 g 129 ~ 70

To:

Fne'ubject

QUALITY ASSURANCE

DIABLO CANYON PROJECT ENGINEER

Revision 1 to NEMP 12.4 Engineering Evaluation of NEI
Peebles Electric Products, Audit 90197S

JAMES A. SEXTON:

This memorandum transmits Revision 1 of the evaluation of
NEI Peebles Electric Products Inc. of Cleveland, Ohio. The
purpose of this revision is to incorporate the results of
Audit 90197S Follow-Up Report and the additional design
change and equivalency evaluations performed by the
supplier.
Based on the attached evaluation, NECS Engineering
recommends that all open items regarding the Qualification
of the Sixth Diesel Generator purchased by order
ZS-1539-AB-9 be closed.

'P 6.~
MICHAEL R. TRESLER

~ ECNalters(3-9666):ecw

cc: MBasu
HHBorgard
RBClark
MDobrzensky
UAFarradj
TFFetterman
ERKahler
AKKar
DCTateosian
GATidrick
ECWalters

Attachments

(w/o attachment)
(w/o attachment)
(w/o attachment)
(w/o attachment)

(w/o attachment}
(w/o attachment)

(w/o attachment)
(w/o attachment)

333/A9090
1 Cal/408D
333/A1414
1 Cal/18th floor
333/A7004
333/A9042
333/A2011
333/A9088
333/A7003
333/A2010
333/A2007
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I . OVERVIEW

Pur ose of Revision 0:

Revision 0 of this document was issued to evaluate all Audit
Findings for NEI Peebles Electric Products in'ccordance with
Procedure NEMP 12.4. These findings were a result of the PG&E
assessment of NEI Peebles Electric Products in Cleveland and the
Cleveland assessment of their subsupplier, Peebles Electric
Machines in Scotland.

Pur ose of Revision 1:

Revision 1 of this document is being issued to incorporate the
following:

Recently Identified 10 CFR 21 Reports for Peebles

Results of PG&E QA Audit 90197S Follow-Up

Results of PGsE Independent Testing of Adhesive

Results of Final Design Change and Procedure
Equivalency Review performed by NEI Peebles.

Back round:

The following excerpt from NRC Vendor Inspection Report
99901065/86-01 gives a synopsis of the history of the Generator
Supplier:
"The electrical generators for the emergency diesel engines
installed at the Diablo Canyon Nuclear Power Plant were originally
designed and manufactured by Electrical Products Incorporated (EPI)
located in Cleveland, Ohio. Northern Engineering Industries Parson
Peebles (NEI Parson Peebles) of Great Britain bought EPI in 1979
and renamed it Parson Peebles EPI. The manufacturing operations of
Parson Peebles EPI ceased in the fall of 1984. Peebles Electrical
Machines, a subsidiary of NEI Parson Peebles is currently
manufacturing a spare electrical generator for the Diablo Canyon
Nuclear Power Plant. Parson Peebles EPI is furnishing the design
drawings and all the components available from their storage to
Peebles'lectrical Machines for the manufacture of an identical
spare electrical generator."
*** For the purposes of this evaluation, NEI Peebles

Electric Products Inc. in CLEVELAND shall be
designated as "PEP", and Peebles Electric Machines
in EDINBURGH Scotland shall be designated as "PEM". ***
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Pacific Gas & Electric is purchasing a generator for the
Diesel Installation Project. The generator will be supplied as a
safety related item by PEP. Although PEP controls the desig~ of
this product, it is procured by PEP as a commercial grade item from
PEM.

Audit 89295S was performed on PEP in December 1989. This audit
resulted in PEP being placed on the QSL.

PG&E issued Purchase Order ZS-1539-AB-9 in January 1990 for the
generator in accordance with QA Specification Sp-D-peebles Revision
4 ~

In August of 1990, Implementation Audit 90197S for PEP was
conducted in accordance with QA Specification SP-D-Peebles Revision
4. This audit identified the problems which are addressed in this
evaluation.

As part of the resolution of subsupplier evaluations [AFRs 90-068,
90-069 and portions of 90-072 from Implementation Audit 90197S),
PGsE participated in PEP's Audit 9003 of PEM. These results are
also evaluated here.

For each problem identified, this evaluation also includes a
statement of impact regarding the spare generator in stock at
Diablo Canyon.

This evaluation only applies to the purchase of the Sixth Diesel
Generator and the stocked spare. Any future purchase of fully
qualified parts from Peebles will require further audit.
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II. EVALUATION RESULTS

Product Performance

The following items have been reviewed to determine whether they
affect the quality of the sixth diesel generator or the spare
purchased from PEP:

74
'3
79

1
1
3
1

NPRDS Reports
10 CFR 21 Reports and Utility Reports
Bulletins, Letters, SER, SOER
LER 90-012-01, WPPSS
Restricted Equipment List Revision 12
NRC Vendor Inspection Reports
Government Industry Data Exchange Program

Out of the 162 items, twenty required further assessment.
It has been determined that none of these have an impact on the new „

generator or the stocked spare.

Based on review of these documents, NECS Engineering concludes that
there are no related part failures that indicate PEP is not
controlling the design or quality of parts. The isolated incidents
do not indicate any programmatic concerns.

Su lier Qualification
All audit findings have been reviewed. Additional investigations
regarding subsupplier issues have been performed as required.
Also, to provide added assurance, independent testing of the
adhesive and rotor shaft has been performed. Based on the enclosed
evaluation, NECS Engineering concludes that PEP is qualified to
supply the sixth diesel generator.

Actions to Maintain Qualification Release S are

NECS Engineering concludes that no additional verification or
testing is required to qualify the new generator.

The spare generator can be released for installation ( as a unit
assembly) upon completion of the following design changes:

Welding of Stator Frame, see PIMS Action Request A0213896

Addition of Terminal Box Supports, see PIMS Action Request
A0214809.
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III- PRODUCT PERFORMANCE EVALUATION

Based on QA concerns related to the implementation of Specification
SP-D-Peebles, we have reviewed the referenced documents and
information to determine if there are repeated instances of
questionable product performance.

Per discussions with Mr. Ron Politi of PEP [216-481-1500], PEP has
'upplied generators to 26 Nuclear Utilities in the past 10 years.

He also stated that there are in excess of 150 PEP electric
generators in operation at this time.

This review included the applicable NPRDS data, 10 CFR 21 Reports,
NRC notices and bulletins, License Event Report 90-12-01,
Restricted Equipment Li'st NPAP D-ll Rev 12, NRC Vendor Inspection
Reports, and the Government Industry Data Exchange Program summary
of failures.
The problems identified along with NECS Engineering's resolution
are summarized below. Note that PGaE's generators are Model 140,
Type L-10823.

Nuclear Plant Reliability Data System

See Attachment A — This data base was searched by "Parson Peebles",
"NEI Peebles", "Electric Products" and "Portec." There were twelve
records found under Parson Peebles Electric Products Inc, and
sixty-two records found under Portec. These records are summarized
below:

2 Condensate booster Pump Motor

1 Batteries

1 DG Room Exhaust Fan Relay

6 Diesel Engine (overspeed trip, governor, lube oil
cooler gasket, turbocharger bearing, immersion heater
contacts)

54 Control Circuitry
Excitation Panel/Field Flash (firing module, relay,
resistor, diode, contacts, motor operated
potentiometer, cable, fuses, saturable reactor
transformer)
Generator Control Panel (diode, silicon controlled
rectifier, relay, meter, load sensor module, fuse,
fuse holder, speed switch, frequency module,
resistor)
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i73824
Voltage Regulator (relay, contacts, board, circuit
breaker, amplifier module, motor operated
potentiometer, surge suppressor)

Annunciator Panel (diode)

The above listed failures are not applicable to the evaluation of
the generator. For the Sixth Diesel Installation, the generator
control panel, excitation panel/voltage regulator and associated
components are being purchased and assembled by PGSE, and are not
being supplied by the generator manufacturer. These components are
individually dedicated and tested in accordance with the
Replacement Part Evaluation process (See Reference 8).
The remaining 10 records not shown above deal with the actual
generator, and are evaluated below.

Problem: Gulf States Utilities, River Bend 1
Parson Peebles Electric Products
Generator Model L-11071

Rotor windings on number 14 pole had separated from the shaft pole
washer and bowed out towards the stator.
Resolution: The probable cause was determined to be a

combination of:
1) Inadequate attention to shelf life and storage

conditions

2) resin application errors

3) contamination during resin application.
Per discussion with Mr. Ron Politi of PEP, this failure is not a
concern for PG&E, since the engine in question is a different
model/size/design than those used at Diablo Canyon. River Bend has
a 450 RPM, 16 pole machine. Also, our machine design has wedges,
while this one does not. He added that the adhesive used on this
machine is not used on our new generator, since this product is no
longer available. Mr. Politi also stated that. this problem isstill under investigation, but that preliminary indications are
that it was not a manufacturing problem. PEP believes that the
assembly was damaged on site prior to installation (dropped).

Additional justification for this view is that the separation only
occurred on one out of sixteen poles, which would not be the caseif the resin was installed improperly.

Problem: Pennsylvania Power & Light, Susquehanna 1
Portec
Model 170
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i, r 9824
Oil leakage from the air vent part of the generator bearing high
temperature trip sensor.

Resolution: The cause of the leakage was that the trip sensor
had not been properly reinstalled in its mounting
hole after an 18 month diesel overhaul.

I

This failure is due to improper maintenance, and has no effect on
the spare or new sixth 'diesel generator.

Problem: Pennsylvania Power & Light, Susquehanna 1
Portec
Model 170

The winding resistance check (Megger) as part of the technical
specification inspection did. not meet the acceptance criteria.
Resolution: The suspected cause of the insulation breakdown

was wear. Root cause was not clearly identified,
since a subsequent megger test met the acceptance
criteria.

This failure has no impact on the spare or new generator. Final
testing of the new generator assembly will verify the insulation
resistance. Also, the spare generator megger checks are
satisfactory (See preventative maintenance work orders, Reference
21).

Problem: Pennsylvania Power & Light, Susquehanna 1
Portec
Model 170

The surveillance test failed the megger acceptance criteria on the
exciter portion of the generator. After servicing the DG for this
problem the generator was operated. During this operation, the
generator had an arc-over which started a fire in the main plant
process computer.

Resolution: The root cause of the megger test failure and
possibly the fire were from grounding of the
generator. This grounding was probably caused by dirt
and moisture accumulation in the generator, which was
in turn due to construction on a new diesel
addition. The arc-over was caused by human error
because the slip ring wiring lugs were not
tightened.

This failure has no impact on the spare or new generator, since the
problem was caused by improper maintenance/cleanliness by the
utility.
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Problem: System Energy Resources Inc., Grand Gulf 1
Portec
Model L-11022

XV9824

Sparks were observed coming from the generator bearing end cap.

Resolution: Maintenance inspection revealed a low spot in the
insulation under the generator inner race. This
condition allowed excessive radial movement of
the generator shaft which created circulating
currents. These currents resulted in the sparks
and overheating of the generator.

This bearing insulation failure is not a concern - for our
generators. Based on discussions with PEP in 1986, "...DCPP
generators were manufactured prior to the model which incorporated
the glass/resin bearing insulator. Since we are currently
manufacturing a spare generator for DCPP, we recently investigated
this exact topic to be certain that a design variation from the
exact duplicate, as you ordered, would not be required. Previously
installed DCPP E-P generators, the stocked spare, as well as the
sixth generator currently in progress include a bearing support
insulator and do not use the subject shaft insulator."
The insulator failure is not applicable to PG6E's new or spare
generator, since they do not use this type of shaft insulator.
Note that this same failure is evaluated later in this section
under SER 86-054.

Problem: System Energy Resources Inc., Grand Gulf 1
Portec
Model L-11033

The bolts in the generator termination box cover were stripped out
and needed to be replaced.

Resolution: The bolts were stripped due to misalignment
between the termination box cover bolt holes and
their permanent nuts tack welded to the lip of
the termination box.

This failure has no impact on the spare or new generator, as the
misalignment is a maintenance problem, not a manufacturing defect.

Problem: Southern California Edison, San Onofre 1
Portec
Model L-11058

Maintenance found the emergency generator lower outboard support
(casting) broken at the upper outside where the dust seal sits.

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1





Resolution: This was caused while attempting to lift out the
lower bearing half. The jack and the lift plate
slipped and crushed the lower part of the
generator bearing housing and broke
approximately 7 inches off the housing around
the dust seal enclosure.

1r9834

This failure has no impact on the spare or new generator, since the
support was broken during maintenance activities.
Problem: Tennessee Valley Authority, Sequoyah 1

Portec
Model L-10906

During plant shutdown, surveillance indicated diesel generator
bottom outboard brush tension was out of adjustment.

Resolution: Root cause unknown.

This failure has no impact on the spare or new generator, since the
brush adjustment indicates improper maintenance not a manufacturing
defect.

Problem: Arizona Public Service Company, Palo Verde 1
Portec
Model L-11094

Three of the top mounting bolts for the cage of the shroud assembly
were stripped out. The bolts and nuts serve to hold wire mesh
screen on the generator end for ventilation.
Resolution: The cause was that the bolts had been over

stressed during tightening.

This failure has no impact on the spare or new generator, since the
stripped bolts indicate improper maintenance not a manufacturing
defect.

Problem: . Arizona Public Service Company. Palo Verde 2

Portec
Model L-11094

During normal preventative maintenance on the diesel generator a
broken brush on the top west inner ring was found.

Resolution: Root cause unknown.

This failure has no impact on the spare or new generator. The
brushes are items subject to normal wear.
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10 CPR 21 Reports

See Attachment B

~Re ort: Issued by NEI Peebles, Dated November 24, 1986
Utility: Arizona Power, Palo Verde Unit 3
Customer: Cooper Energy

The problem identified in this report is that a copper winding on
a pole had moved. The equipment was manufactured by Parsons
Peebles Electric Products in 1980. The cause of the defect was a
substandard bond of the polyester resin and the field coil
conductor in certain localized areas of the wirewound rotor pole,
resulting in the separation of the wire from the coil.
This separation could be brought about by: mechanical damage;
improper formulation, mix, or cure of resin; or improper resin
application. In this case, there is no evidence of mechanical
damage. NEI Peebles performed a review of their records for rotor
poles manufactured using this particular resin mix, and determined
that this batch only affects the two duplicate diesel generators
supplied to Palo Verde Unit 3.

Qi
NEI Peebles recommended two corrective actions: remove the rotor
poles from both diesel generators and replace them with spares;
perform an overspeed testing to determine the adequacy of the
installed resin on the rotors and rewind the rotor if necessary.

4

Based on the investigations and testing performed by the supplier,
the most probable cause of the resin failure was improper
application that resulted in a local dilution of the amount of
resin applied to the rotor. These types of defects are detectable
after resin curing by tapping the coils for hollow sounds in
accordance with Peebles routine QC Procedures.

As described above, the subject rotors were also subjected to
overspeed testing to verify that the rest of the applied resin
functioned per design. The tests did not identify any other
defects.

Based on the evidence and evaluation performed, NEI Peebles
concluded that the improper resin application was an isolated
incident with no significant generic implications.
Arizona Power also issued a Final Report (DER 86-31) to the NRC
discussing the defects found in their generators for Unit 3. Two
additional problems described in the utility report were a second
pole separation which occurred in July of 1987, and pole piece
fasteners had low torque values.
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The cause of the second pole separation at Palo Verde was a
mechanical shock to the generator due to an engine rod failure.
The following excerpts are taken from the conclusions drawn by
Arizona Power regarding the failures:
"There are approximately 1200 poles in machines presently in
service that have been encapsulated with DlllA resin.
Additionally, the same rotor design, type of resin, and pole piece
fasteners have been used in over fifty similar machines, some of
which have been used in nuclear facilities since 1972. The first
pole deficiency is the only known pole to suffer winding separation
during its infancy. Since the characteristics of this deficiency
are very weak adhesive bonds that fail very early in the life of
the pole, this is considered to be an isolated case."

"Any rotor assembly subjected to a sudden shock during operation
potentially could have winding separation on its poles."
"The first case of loose fasteners was determined to be the result
of a deviation in the torque values used at the manufacturer'sfacility during fabrication; As mentioned above, these fasteners
have been used in over fifty similar machines and none are known to
have been found with loose fasteners. This deviation is considered
to be an isolated event."

"As described above, any rotor assembly subjected to a sudden shock
during operation , potentially could have a pole with loose
fasteners."

~im act:

Based on the investigation and additional testing performed by NEI
Peebles, the pole separation and loose pole fasteners identified at
Palo Verde have no impact on PG&E's new or spare generator.

~Re ort: Issued by Gulf States Utiiity, Dated November 16, 1987

On the standby generator at River Bend Station, the rotor 'windings
on pole number 14 were found separated from the shaft pole washer
and bowed toward the stator. The individual wires had delaminated
and overlapped. This condition was found by visual inspection.
Per discussion with Mr. Ron Politi of NEI Peebles, although this
problem is still under investigation, it has no impact on PG&E's
equipment.
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~Zm act: The delamination identified at Gulf States Utilities has
no impact on PGsE's spare or sixth generator. First, the generator
design that experienced the problem is different, since it does not
use pole wedges in the assembly. Second, the most probable causeis the adhesive used in the rotor assembly. The Gulf States
machine used a polyester type adhesive, while PG&E's new and spare
generators utilized and epoxy resin.
R~e ort: issued by NEZ Peebles, Dated January 4, 1991Utility: Georgia Power Vogtle Plant

Customer: Cooper Enterprise Engine Division
The problem identified in this report was a failed weld on one air
louver. The equipment was,manufactured by Parsons Peebles Electric
Products in l98l.
During the removal of the coil guard cover for cleaning purposes,
an air baffle louver broke loose. The louver had been tack welded
to the cover in three places, and two of these welds were
completely rusted through. Inspection of the remaining louvers
showed that ten of the twelve had been full length welded to the
cover. The eleventh louver was also tack welded in three places,
and these welds were intact.
NEI Peebles stated that the physical integrity of the louver is
important because if all welds failed and the machine was
operating, the louver could hit the rotating fan and projectiles
created may damage the rotor or coil ends.

The supplier feels that this was not a design defect, but an
isolated incident. They recommended that the utility incorporate
inspection of these louvers as a regular maintenance activity.

~Zm act: This failure has no impact on PG&E's sixth or spare
generator, since our design does not utilize this type of dripproof
cover.
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NRC Information Notices, Bulletins, Letters
INPO Significant Event Reports (SER), Significant

Operating Experience Reports (SOER)

See Attachment B

The documents relevant to this evaluation were determined by .a
review of the "System 4 21, Diesel Engine Generator System (EDG)"
binder maintained by the Nuclear Operations Support (NOS) Group.
Attachment B pages 66-73 show a table of contents listing all of
the information reviewed for applicability. The three documents
summarized below were determined to have a possible impact on
PG6E's purchase of a Sixth Generator and the stocked spare
manufactured by PEP.

Problem: Safety Review Event Follower 80-028 — Notepad
5-14-80, LER 335/80-13

The generator failed to accept full load during a test.
Resolution: The cause was incorrect exciter leads to the

generator field. The leads were undersized.

Based on the successful performance of the five generators
installed at Diablo Canyon, the exciter leads to the generatorfield are adequate for the new generator being purchased and the
stocked spare.

Problem: Safety Review Event Follower 85-136 — IN 85-68

The insulation on the stator windings had been rubbed and abraded
to the point where one stator winding had been exposed.

Resolution: The cause of the failure was determined to be a
broken interpolar connecting bar on the rotor.

The generator with the failed connecting bars was manufactured by
Louis Allis.
Based on discussions with PEP cracking interpolar connecting bars
on their design are not a problem, since they "are equipped with
fully interconnecting damper cages...This damper cage construction
is fail-safe under centrifugal and thermal overstress. All cage
components remain captive upon their (unlikely) fracture and
therefore, cannot damage the stator winding or any other generator
components."

This failure is not applicable to PG&E's new or spare generator,
since our design has a feature which prevents a cracked connecting
bar from damaging the generator internals.
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Problem: Safety Review Event Follower 86-054 — IN 86-26,
SER 70-84

The notice and SER identified two major problems:

1. The shim required to maintain clearance at the thrust
bearing was missing. As a result, high vibration
levels accompanied by sparks from the rotor shaft
bearing area were generated.

2. Electrical insulation between the rotor shaft and the
slip-ring end bearing inner race had come loose.
Consequently, the rotor shaft has dropped slightly
and rubbed on the bearing housing. The subject
insulation is utilized to prevent circulating
currents through the generator shaft.

Resolution:

Item 1 above is not a concern, since the Diesel Generator history
of operation at Diablo Canyon has shown no vibration problems
similar to those caused by a missing shim in the thrust bearing.
Item 2 is also not a concern for our generators. Based on
discussions with PEP in 1986, "...DCPP generators were manufactured
prior to the model which incorporated the glass/resin bearinginsulator. Since we are currently manufacturing a spare generator
for DCPP, we recently investigated this exact topic to be certain
that a design variation from the exact duplicate, as you ordered,
would not be required. Previously installed DCPP E-P generators,
the stocked spare, as well as the sixth generator currently in
progress include a bearing support insulator and do not use the
subject shaft insulator."
The insulator failure is not applicable to PG6E's new or spare
generator, since they do not use this type of shaft insulator.

Licensee Event Report

See Attachment B

LER 90-012-01 was forwarded to PG&E by NRC Region V. It is a
report issued by Washington Public Power Supply System regarding
the failure of their emergency generators manufactured by PEP, and
is evaluated for impact below.
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Problem:

1. Bearing Failure-
failure was due to loss of lubrication to the

generator thrust bearing which was caused by leakage ofoil from the bearing oil reservoir which supplies the
bearing. The oil leakage was caused by an inadequate
0-ring seal between the walls of the thrust bearing
bracket and the generator housing which form the
reservoir. The inadequate 0-ring seal was caused by the
existence of an extra 0-ring groove machined into the
generator housing adjacent to the thrust bearing bracket
which prevented the 0-ring from being compressed to obtain
a tight seal."

2. Shorted Field Winding—
"The original generator field pole windings were not wound
in accordance with the design requirements in that a
polyester resin was used to encapsulate the windings vice
the required Armstrong one-part epoxy resin. The
process used to wind the pole pieces also allowed bunching
and abrading of the Dacron glass covering on the winding
wire and did not provide adequate direction to assure
proper encapsulation (wetting) by the epoxy resin. The
combination of these errors resulted in two generatorfield poles in E-DG-1 containing shorted windings and one
pole in E-DG-2 containing shorted windings."

Resolution:

The generator used at this plant is a model L-11011. This
particular application uses two engines, with the generator mounted
betwe'en them.

Per discussions with Mr. Ron Politi of PEP, the problems identified
in this report are still under investigation. However, he was able
to provide the following information regarding the potential impact
of these problems on our generator.

The generator design in the above case has two bearings, a roller
and a tapered. The tapered bearing is the one that failed in this
case. Our design does not use a tapered bearing, only the roller
bearing. As discussed in the event report, the extra bearing
groove does not appear on PEP design drawings. Mr. Politi did
state that this utility had a conversion performed on this
generator by someone besides PEP, and that may be where the groove
came from. Also, this utility had extensive problems maintainingoil in this bearing.
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Mr. Politi stated that they do not know where this extra groove
came from, but to his knowledge this problem has not occurred on
any other Peebles generator.

Based on the design difference, satisfactory operation of our
generators, and the fact that this seems to be an isolated case,
this failure has no impact on PG&E's installed, spare, or new
generator.

For the shorted windings, the event report states that the failure
was due to the improper application of the wrong resin on the
windings. Per discussion with Mr. Politi, the Armstrong epoxy was
not is use when this engine was manufactured. Also, this utility
has had some operational problems which may have attributed to the
shorted windings.

Based on the satisfactory operation of our installed generators,
this failure of does not impact their operation.

For the spare generator, shorted windings are not a problem, since
the Diablo Canyon Preventive Maintenance Program performs megger
checks to ensure integrity of the windings (See Reference 21).

For the new generator being purchased, the Armstrong adhesive is
being used in the manufacture, and is also independently tested and
evaluated in this document. This failure has no impact on this
purchase.

Restricted Equipment List NPAP D-ll, Revision 12

A review of NPAP D-ll Revision 12 has shown that there are no
components manufactured by PEP or PEM listed.
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NRC Licensee Contractor and Vendor Inspection
Status Reports (NOREG 0040)

See Attachment C

The NUREG-0040 Quarterly Reports from March 1981 to December 1989
were examined for Inspections performed by the NRC on PEP/PEM.
Three reports were found. The summaries below state the Inspection
Scope, Problems Identified, and Impact on PG&E's new and spare
generator.

R~e ort: 99900772/82-01
Parsons Peebles-Electric Products Cleveland, Ohio

~Sco e: The inspection was conducted as a result of a Part 21
pertaining to the improper application of a current
transformer in the exciter voltage regulator. Also,
the following programmatic areas were inspected:

initial management meeting

ini.tial quality assurance program

manufacturing process control

change control
Part 21 implementation

Problems Identified:
1. Posting of 10 CFR Part 21 is inadequate.

2. Records of evaluation for the current transformer did not
meet specification.

3. No documented evidence that a transformer conformed to the
procurement requirements.

4. Inspection instructions and results were not on a shop
traveler.

5. Stator punching operations were not properly logged.
r

6. Revised product travelers and QA documents were not
reviewed and approved per the QA Manual.
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This inspection was performed by the NRC in 1982. PG&E has
recently performed audits on PEP and their major subsupplier PEM.
These audits have reviewed, in depth, the programs examined by the
NRC. Any programmatic concerns have been documented in Audit
Finding Reports and are evaluated elsewhere in this document.
Also, the specific problem with the current transformer is not
applicable here, since it is part of the voltage regulator and not
supplied as part of the new or spare generator assembly.

~Re ort: 99901065/86-01
Peebles Electric Machines Edinburgh, Scotland

~Sco e: Implementation of the quality assurance program in
selected areas.

Problems Identified: None

~Zm act:

During this visit the NRC reviewed or witnessed:

— Parson Peebles purchase orders for the PG&E spare
purchased in 1986

— incoming material inspections
— storage
— coil bending and forming operations

insulation of windings

— calibration of test equipment

There was one inconsistency found: the components supplied to PEM

by PEP lacked unique identification and could not be traced to the
item numbers of the PO and subsequently the C of C's. The quality
control engineer took immediate corrective action by writing
deficiency reports and affixing nonconformance tags to the
components as required by the quality control procedure. PEM then
contacted PEP and requested they identify each item supplied with
the relevant PO item number for future shipments and provide a
cross reference in the C of C. This Inspection report has no
impact on PG&E's new or spare generator.

~Re ort: 99900772/86-01
Parsons Peebles-Electric Products Cleveland, Ohio

~8co e: Review actions taken on previous inspection findings,
review documentation for failures.
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Problems Identified:
1. Parson Peebl es did not indicate applicable drawings,

revisions, specification or 10 CFR 50 Appendix B
applicability on a purchase order to Concorde Controls for
a safety related manual voltage regulator to be used at
Grand Gulf Nuclear Power Station.

~Im act:

1. PG&E's purchase order references drawings, revisions, and
serial numbers. A comparison between the sixth generator and
the spare has been provided by PEP/PEM to ensure that the
generator design is consistent with the original five. Also,
PG&E has reviewed all Design Changes and Discrepancy Notes as
part of this evaluation.

2. 10 CFR 50 Appendix B was referenced in the purchase order
to PEP. In PEP's order to PEM, 10 CFR 50 Appendix B does
not apply, since PEM is a commercial grade supplier.

This inspection Report'as no impact on the new or spare generator.
Recent audits (See References 4 and 5) performed by PG&E have
reviewed the procurement documents associated with this purchase,
and any discrepancies have been documented in Audit Finding Reports
and are evaluated elsewhere in this document.

Government Industry Data Exchange Program

See Attachment D

A review of this data base did not identify any failures for
generators/parts manufactured by PEP/PEM.
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IV. SUPPLIER QUALIFICATION REVIEW

The following numerical listing shows all Findings for PGSE Audit
90197S and PEP Audit 9003 (References 4 and 5):

PG&E Audit 90197S

AFR 90-067
AFR 90-068
AFR 90-069
AFR 90-070
AFR 90-071
AFR 90-072

PEP Audit 9003

AFR 9003-1
AFR 9003-2
AFR 9003-3
AFR 9003-4
AFR 9003-5
AFR 9003-6

The purpose of this section of the evaluation is to review each
finding, evaluate the qualification of the new generator purchase,
and determine the acceptability of the stocked spare.

The first section shows a listing of all critical parts in the
generator. The critical parts were determined jointly by PEP, PEM,
and the NECS Engineering Team based on the function of the parts in
the generator assembly'.

Next, the basis for the determination of which critical parts
procured by PEM would be evaluated during Audit 9003 is discussed.

Following the sample determination, there are two tables. Thefirst shows the critical parts procured by PEM, their critical
characteristics, and their method of qualification. The second
t'able shows the critical parts procured by PEP, their critical
characteristics, and their method of qualification. The parts are
separated according to what facility procured them, because those
supplied by PEM are qualified by Audit 9003/Engineering Evaluation,
while those supplied by PEP are qualified by PEP
Dedication/Engineering Evaluation.

Finally, each audit finding is listed, along with NECS
Engineering's resolution and a statement of impact regarding the
spare generator.
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Generator Critical Parts

This list shows the 'twenty seven critical parts in the generator
assembly (See Attachment E).

Adhesive
Bearing Bracket
Bearing Seal
Brush
Brush Holder
Bushing Insulator
Current Transformer
CT Test Switch
Insulation
Insulating Washers
Insulator
Lead Wires
Magnet Wire
Pole End Rings
Pole Head
Rivets
Roller Bearing
Rotor Shaft
Rotor Wedge
Short Circuit Bars
Slip Rings
Spider End Rings
S tampings
Stator Coils
Stator Frame
Stud/Threaded Rod
Tapered Keys
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Representative Sample of Critical Parts
Supplied by PEM for Audit 9003

i,r3+gg

Eighteen of the twenty seven critical parts were purchased by PEM.
Seven of these were specifically examined during Audit 9003.

In order to determine a representative sample for the performance
of the audit, the critical parts were divided into product type
categories 'based on their function in the generator assembly. The
following matrix shows these categories and the associated critical
parts:

CATEGORY

Bearing

Fastener

Electrical

PART

Roller Bearing

Stud/Threaded Rod
Rivets

Magnet Wire
Stator Coils
Lead Wires

Electro-mechanical

Mechanical

External Support

Structural

Stampings
Pole Head
Slip Rings
Short Circuit Bars
Insulating Washers

Rotor Shaft
Tapered Keys
Rotor Wedge

Bearing Bracket

Stator Frame
Spider End Rings
Pole End Rings

By selecting one part from each category, the following seven were
chosen as the representative sample:

Roller Bearing, Studs/Rods, Magnet Wire, Stampings,
Rotor Shaft, Bearing Bracket and Stator Frame.

Based on the examination of one part from each product type
category, the results of Audit 9003 are representative for all
critical parts procured by PEM.
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Note that Audit 9003 (Reference 5 pages 27 and 28) also showed
insulation and adhesives as part of the audit sample. Howeveri
Audit 9003 is not the qualification basis for these components.
The insulation and adhesives were purchased by PEP. The insulation
has been dedicated by PEP. The adhesive is evaluated in section V
of this document.

Also, following the Audit the question was raised regarding thecriticality of the stator frame material. NECS Engineering has
concluded that the stator frame material is not critical (See
Reference 19).

Definitions for the following TABLES:

In the How Qualified column—

"Cleveland Dedication" refers to the Dedication Evaluations
performed by PEP and included as Attachment H.

"Audit" refers to the seven parts examined during joint
PEP/PGc E audi t 9003 of PEM.

"Audit Sample" means that the part is qualified based on the
representative sample of parts used during Audit
9003.

"Evaluation" refers to the NECS Engineering evaluation of AFRs
in this document.

"Source Inspection" refers to EQS Inspection Plan DC-254.
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Qualification of Critical Parts Procured by PEM

Item Characteristics How Qualified

Rotor Shaft Material
Configuration

Integrity

Audit/Evaluation
Audit/Evaluation
Source Inspection
Audit

Stampings Configuration
Material

Audit
Audit

Magnet Wire Material
Insulation
Dielectric

Audit

Audit

Bearing Bracket Configuration
Process Control

Audit/Evaluation
Audit/Evaluation

Stud/Threaded Rod Dimensions
Material
Welding

Audit/Evaluation
Audit/Evaluation
Audit/Evaluation

Roller Bearing Part number
Configuration

Audit/Evaluation
Audit/Evaluation

Spider End Rings Configuration Audit Sample

Pole End Rings Configuration
Material

Audit Sample
Audit Sample
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Item Characteristics How Qualified

Short Circuit Bars Configuration
Material

Audit Sample

Pole Head Configuration Audit Sample
Source Inspection

Tapered Keys Configuration
Material
Hardness

Audit Sample
Audit Sample
Audit Sample

Rotor Wedge Material Audit Sample

Rivets Configuration Audit Sample

Insulating Washers Configuration
Material
Dielectric Strength

Audit Sample
Audit Sample
Audit Sample

Stator Coils Configuration

Chemical Composition
Coating Insulation

Audit Sample
Source Inspection
Audit Sample
Audit Sample

Lead Wires Configuration Audit Sample

Slip Rings Configuration
Material

Audit Sample
Audit Sample

Stator Frame Configuration Audit
Source Inspection
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Qualification of Critical Parts Supplied by PEP
ir9824

Item Characteristics How Qualified

Brush Holder Configuration Cleveland Dedication

Brush Configuration Cleveland Dedication

Current
Transformer

Configuration,
Mounting
Insulation Resistance
Continuity

Cleveland Dedication
Cleveland Dedication
Cleveland Dedication
Cleveland Dedication

Insulator Dielectric
Strength
Configuration

Cleveland Dedication
Cleveland Dedication

Bearing Seal Configuration
Felt Texture

Cleveland Dedication
Cleveland Dedication

Bushing
Insulator

Configuration Cleveland Dedication

CT Test Switch Configuration
Dielectric
Strength
Continuity

Cleveland Dedication

Cleveland Dedication
Cleveland Dedication

Insulation Thickness Cleveland Dedication

Adhesives Material Evaluation
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Evaluation of Findings
for Audits 90197S and 9003

See Attachment F for PEP's responses to AFRs 90-067 through 90-072
and PEM's responses to AFRs 9003-1 through 9003-6.

Problem: PG&E AFR 90-067 — Design Control

PEP has not documented their "Incoming Order Review" for PG&E's Job
No. S-1128 (Generator for 6th Diesel). Until this review is fully
documented or performed, PEP cannot assure that the design of the
new generator is "like for like" with the design of the spare
generator, per Purchase Order requirements. Material substitutions
were not submitted to PG&E nor were drawing changes.

Resolution:

See Attachments G and U

PG&E requested that PEP submit a description of all design changes,
material changes, and Discrepancy Reports since the manufacture of
the original five generators (See Reference 18). The Discrepancy
Reports and Design Changes have been provided by PEP, and are
summarized below.

Discreoancv Re ort Summar

1. Discrepancy Report No. 2746

The spigot diameter at the coupling end of the generator
shaft was machined undersize. The drawing specifies
18.2525 to 18.25, actual size is 18.2475.

Per discussion with the engine manufacturer, "The clearance between
the generator coupling and the ring gear flange will be 0.0025
inches — 0.005 inches. This undersize surface will not be a
problem because we install a locating pin at assembly between these
2 parts." (See GE Locomotives fax included in Attachment G).

Based on 'ontact with the engine manufacturer and a review of
interface dimensions of the shaft coupling, PG&E Engineering
concludes that the undersize spigot diameter is acceptable for use
in our assembly.

2. Discrepancy Report No. 2783

PEM did not use oxygen free copper in accordance with PEP

specification MC-80.5.

PEP performed an engineering evaluation based on the function of
the part.
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The application for this copper is pole end straps and rotor endrings. PEM has been using this type of copper for rings and strapsin the rotor for over 25 years. The rings/straps are brazed in
place, and the brazing is performed in accordance with standard PEM
procedures. Also, since the straps/rings are also bolted to the
assembly, the brazing does not see any significant stress. Based
on the PEP evaluation, this deviation for the materialspecification is acceptable.

3. Discrepancy Report No. 6188

The stator frame (NEI PEM RA 14901, PEP DNG D-66825H-1)
was dimensionally incorrect.

PEM initiated corrective action and informed PEP via fax. PEP
approved the corrective action. This action brings the frame backto the dimensions of the drawings.

Desi n Chan e Summar

In order to resolve this audit finding, PEP performed an initial
review of design changes for PG&E's purchase. The results of this
review are included as Attachment G.

PG&E performed a Follow-Up Assessment of NEI Peebles in Cleveland
(See Reference 14, Report issued May 13, 1991). During thisfollow-up assessment by PG&E QA, some design changes that were not
included in the original submittal were identified. This
determination was made based on a review of Design Drawings,
Scotland Engineering Change Notices, and Design Change Requests.

Before requesting further action by NEI Peebles, investigations
were performed to determine the extent of review required to ensureall changes applicable to the spare and new generator were
addressed. Action Request, A0201157 Evaluations 2, 4, and 8
document these investigations, and concluded that the design change
and equivalency reviews should cover a time frame of 1984 to the
present. The basis for the selection of 1984 was the fact that
during this year, the manufacturing responsibility for the product
was changed from Cleveland to Scotland.

A letter was issued to NEI Peebles on May 6 (See Reference 15).This correspondence requested that Peebles reverify the Design
Change reviews. It also stated that the reviews should go back to
1984, to ensure that the PG&E verification of design changes
encompassed the purchase of the spare generator in 1986.
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The following summary lists all the design changes applicable to
the Sixth Diesel Generator purchased from NEI Peebles. (See
Attachment U):

I

l. PEP Drawing Change Request 11382

Incorporated phase sequence change per PG&E request and
change in rotor insulation from PEP EI 1.5.0 (polyester
based) to EI 1.5.1 (epoxy based).

2.

3.

4 ~

5.

6.

PEP Drawing Change Request 11384

Clarified Field Lead strap location. (Reference Manufacturing
Specification ET-l.l)
PEP Drawing Change Request 11397

AC generator lead cable was PEP MC 10.7, GE Vulkaflex,
which is no longer available. Substitution of a silicone
insulated type SIWO-KUL, 70 square millimeters 6.6 KV
flexible strand cable meeting flame resistance requirements
of IEEE 383 was approved.

PEP Drawing Change Request 11409

Material substitution for field lead terminals for rotor
poles. Terminals per PEP ET 1.1 called for a thickness of
0.015 x 5/8 inch copper to be used to form the terminal.
Substitution of 2 thicknesses of 0.5 mm x 25 mm copper was
approved provided that a small notch in the pole washer be
expanded to accommodate the increased width of copper.

PEP Drawing Change Request 11410

Incorporated the use of the magnetic ink particle method for
NDT inspection into PEP procedure PS-3022.

PEP Drawing Change Request 11411

BS 605 M35 condition T was substituted for PEP MS 70.15
steel for the rods and studs in the rotating element (PEP
DWG A-66826 Item 5). The material was suitable for the
application but the substitution necessitated special
attention to the welding procedure. A welding procedure
specific to this application was written by PEM and approved
by PEP and PGsE (See section V of this document for evaluation
of welding).
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7. PEP Drawing Change Request 11412

Material substitution of NEMA grade Gll glass reinforced
laminate for GPO-1 in slot sticks. GPO-3 substituted for
GPO-1 in pole washers.

8. PEP Drawing Change Request 11413

Based on PGsE's request, reinforcement was added to AC
terminal box (PEP DWG C-60760A-7). Braces added from back of
box to generator stator frame. Back covers of box also
reinforced with gussets.

9. PEP Drawing Change Request 11414

Clarifies the 'perator qualifications for PEP Welding
procedure PS-3022.

10. PEP Drawing Change Request 11415

This change is concerned with the application of NEI Standard
cable for DC Fiel'd Leads. The PEM cable is qualified to IEEE
383. There is no change.

ll. PEP Drawing Change Request 11416

Approved the application of an equivalent British standard
material for cold rolled steel.

12. PEP Drawing Change Request 11417

Approved the application of an eguivalent British standard
material for steel ventilating screen.

13. PEP Drawing Change Request 11418

.Approved the application of an equivalent British standard
material key stock.

14. PEP Drawing Change Request 11419

Approved the application of an equivalent British standard
material for hot rolled steel bars.

15. PEP Drawing Change Request 11422

Jacking screw holes added to face of shaft flange per PG6E
request, reference DWG FC-M-13056 Revision 0.
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16. PEP Drawing Change Request 11424

<~9824

Document the change of an incorrect hole size for a 2" conduitfitting in a terminal box. Hole size in the top of the box
changed from 1-3/4" to 2-7/16".

17. PEP Drawing Change Request 11427

Approved the application of an equivalent British standard
material for hot rolled steel sheet.

18. PEP Drawing Change Request 11428

Approved the application of an equivalent British standard
material for mild carbon steel plate.

19. PEP Drawing Change Request 11430

Approved the application of an equivalent varnish.
20. PEP Drawing Change Request 11431

Approved the application of an equivalent enamel.

21. PEP Drawing Change Request 11432

Approved the application of an equivalent British standard
material for steel sheet.

22. PEP Drawing Change Request 11433

Approved the application of an equivalent British standard
material for hot rolled pole steel.

23. PEP Drawing Change Request 11434

Approved the application of an equivalent British standard
material for copper shapes. 'I

24.

25.

PEP Drawing Change Request 11435

Approved the application of an equivalent British standard
material for copper shapes.

PEP Drawing Change Request 11440

Approval of BS 970 070M20 as equal for stator tooth supports
(Reference material specification MS-70.16).
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26. PEP Drawing Change Request 11449

Approved the application of an equivalent British standard
material for expanded metal steel.

27. PEP Drawing Change Request 11450

Added reference to AMP solistrand connector part numbers.

28. PEP Drawing Change Request 11454

Incorporated current American standards and British standard
material into material specification MN-50.1 for nuts.

29. PEP Drawing Change Request 11455

Updates reference to current U. S. standards and includes
application of British standard material for specification
MN-50.2 for nuts.

The following summary lists all the design changes applicable to
the spare generator which were identified during the PG&E QA
assessments (See Attachment U):

1. PEP Drawing Change Request 11307

The insulators used in the AC terminal box assembly were no
longer available. The insulators used were one inch higher.
This change relocated the part higher in the box.

2. PEP Drawing Change Request 11308

The purpose of this change was to update the standards for the
fan assemblies to standard materials.

3. PEP Drawing Change Request 11309

This change corrected a typing error on the generator partslist, deleted screws.

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1 33

Drawin s for PGaE's Generator:

Attachment U pages 4-7 gives a complete listing of all NEI Peebles
design drawings used for PGsE's generator.

In addition to the verification that a complete identification of
design changes had been identified, the Quality Assurance Follow-Up
Assessment Report (See Reference 16) included a summary listing of
drawing changes as shown in Attachment U pages 1 and 2.

NECS Engineering has reviewed the change summary, and finds the
changes acceptable.
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Conclusion:

PG&E Quality Assurance issued a final report (See Reference 16) for
their follow-up assessment. This report states that the Design
Change Reviews included in Attachment U to this evaluation close
out the open issues associated with configuration control for the
spare and Sixth Generator. This report also states that all
findings relative to Audit 90197S are closed, and that NEI Peebles
Electric Products is approved for a one time purchase for the Sixth
Diesel Assembly.

Any new design change identified by the above Follow-up Assessments
and final reviews performed by NEI Peebles have been incorporated
into the Design Change Summary above.

NECS Engineering has reviewed
acceptable.

the changes, and finds them

Im act of AFR 90-67 on S are: The final design change reviews have
een performed back to 1984, which encompasses the design

requirements when the spare was purchased in 1986. All changes
have been found to be'acceptable. This finding has no impact on
the quality or acceptability of the spare generator.

Problem: PG&E AFR 90-068 — Subsupplier Evaluation
[Includes all Audit 9003 findings]

ITEM 1 — PEP's quality assurance program does not include
provisions for the dedication of commercial grade
parts (i.e., Identification of critical
characteristics and providing a method to verify
them). As a result, items supplied under Purchase
Order No. 034525 for the generators were purchased
and supplied as commercial grade with no dedication
activities performed.

ITEM 2 — PEP's external audit/evaluation program used to
substantiate the qualification of subsuppliers is not.
adequate to comply with PG&E's Specification and ANSI
N45.2.13 requirements.

Resolution:

ITEM 1 — To ensure no commercial grade items purchased from
PEP have been installed in the plant without
evaluation, PG&E has performed a search of all
purchase orders from this supplier (See Action
Request A0201157 AE's 03 and 04). All items,
excluding the spare generator, have been evaluated by
a PG&E Replacement Part Evaluation prior to
installation in a safety related application.
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For this purchase, all Dedication Evaluations performed by PEP have
been reviewed and approved by PG&E (See Attachment H).

ITEM 2. PEP's external audits and evaluation of subsuppliers
is resolved by: PG&E review of PEP's audits of the
calibration services provided by Reliance and Webber;
PG&E's participation in PEP's additional audit of
PEM; and an evaluation of the PEM audit findings.
PEM, Reliance and Webber are the only PEP
subsuppliers PG&E is concerned with for this
purchase.

PEP findings from the October 1990 audit of PEM:

9003-1: Purchasing; Subsupplier evaluations, quality
requirements in purchase orders, approved
suppliers list not complete.

[See Items checked "NO" on Reference 5 pages 27 and 28. Note: For
the insulation and adhesive, Audit 9003 is not the qualification
basis. The insulation and adhesives were purchased by PEP. The
insulation has been dedicated by PEP. The adhesive is evaluated in
Section V of this document.)

PEM Supplier Evaluation Background:

PEM has three methods for the qualification of their subsuppliers:

Audit
History — Vendor Assessment Record

British Registry

The use of the British Registry of Qualified Suppliers needs
additional explanation.

PG&E QA Specification SP-D-Peebles invokes British Standard 5750.
This British quality standard recognizes the British Registry of
Qualified Suppliers. These suppliers are endorsed based on an
audit performed by the British Government. These audits are
similar to the NRC's NUREG 0040 Vendor Inspections, except that
there are no findings or follow-up; the supplier is just removed
from the Registry. This document is utilized by the Nuclear as
well as other industries in the United Kingdom.

The British Registry is similar to the following U.S. documents:

— DECAS list of suppliers used for Department of Defense
contracts,

— ASME qualified suppliers and

— Quality Management Institute endorsed suppliers.
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When PG&E initially reviewed these methods of supplier
qualification, it was concluded that further evaluation would be
needed. For that reason, an in depth review of the suppliers for
those seven parts chosen as Audit 9003's representative sample was
performed. Any discrepancies on supplier qualification have been
expanded upon below.

Rotor Shaft — Forging:

See Attachment I
Per Reference 5 notes: A purchase order for the shaft was sent to
Anderman, who subcontracted it to La Forgia Di Bollate. Then the
shaft was sent to Weir Pumps for machining. When purchasing the
shaft for PG&E's new generator, PEM was unable to procure it from
their normal supplier. Therefore, they went to an alternate
supplier. The basis for this selection was that the alternate
supplier was on Northern Engineering Industries Parson Peebles (NEI
Parson Peebles, PEM's parent company) {}ualified Supplier List.
To ensure that this supplier provides a quality product, PG&E
performed some additional investigation of La Forgia Di Bollate.
La Forgia Di Bollate has been certified by TUV Bavaria to Standard
WO/TRD 100.

TUV Bavaria is an internationally recognized independent certifying
agency.

The referenced standards are general requirements for the
performance of the forger's certification. "WO" has requirements
for Materials for Pressure Vessels, and includes guidelines on the
suitability of material, testing, marking and repair welds. TRD
100 shows the Technical Rules for Steam Boilers, and includes
guidelines on the testing of materials and the certification of
their quality.
Based on the reputation of TUV Bavaria, and a review of the
standards utilized, NECS Engineering has determined that the
certification provided by TUV Bavaria is adequate to ensure La
Forgia Di Bollate supplied a shaft forging meeting the PEP
specification.
However, to provide added assurance, PG&E requested that PEM
perform a hardness test on the shaft.

Per the attached material certification of the shaft provided by La
Forgia Di Bollate, the Tensile Strength of the f'inal shaft is 515
Newton/square millimeter. Reference 11 shows the following
conversion: MULTIPLY Newton/square millimeter BY 145.0377 TO
OBTAIN pounds/square inch.
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This gives an equivalent Tensile Strength of 75 KSI.

Per Reference 12, the approximate Hardness value for a tensilestrength of 75 KSI is 81.5 Rockwell B.

The hardness certificate provided by Scotland and included in
Attachment I shows that the overall average hardness of the
generator shaft is 91.3 Rockwell B.

Although hardness is an approximation of the mechanical 'propertiesof a metallic part, the results here, which are ten points higherthan the calculated minimum value, give Engineering excellent
assurance that the shaft provided by La Forgia Di Bollate meets thespecification.
Note that the hardness was taken at eight locations on the shaft,
and was witnessed by Mr. Don Bauer of Electrical Maintenance (SeeTrip Report included in Attachment 0).
Rotor Shaft —'achining:
See Attachment J

Per Reference 5 notes: The deficiency concerned documentation ofreceipt inspection, see AFR 9003-3.

The rotor shaft is processed by Weir Pump/Alloa Works. Although
PEM did not have a vendor assessment record on file at the time of
the survey, Weir Pumps QA Program is under Weir Pumps Glasgow, whois a British registered ASME type supplier.
Also, PG&E Source Inspection (Report 45, Attachment') witnessed
100% of the receipt inspection activities per the drawing.
Based on a review of this suppliers Quality Assurance Manual and
the British Registration requirements, and the Source verificationof the dimensions of the shaft, NECS Engineering has determinedthat the rotor shaft machining is acceptable.

Magnet Wire:

Per Reference 5 notes: The supplier was on the Department of Trade
and Industry (DTI) Registry as a stockist, but a clear
understanding of the scope of this qualification was not available.
Although the wire was determined to be acceptable during the survey
based on in-process and final testing, a question was raised
regarding the scope of the suppliers qualification. Attachment K
shows that this supplier, Insulation Systems and Machines Ltd, isin the British Registry.
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NECS Engineering has concluded that the qualification of this
supplier by the British government is adequate to ensure that the
magnet wire meets specification.
Bearing Bracket:

See Attachment J

The bearing bracket is processed by Weir Pump/Alloa Works.
Although PEM did not have a vendor assessment record on file at the
time of the survey, Weir Pumps QA Program is under Weir Pumps
Glasgow, who is a British registered ASME type supplier. Based on
a review of this suppliers. Quality Assurance Manual and the British
Registration requirements, NECS Engineering has determined that the
program of this supplier is adequate to ensure a quality bracket.

Stud/Threaded Rod Material:

See Attachment R

The threaded rod for PGsE's generator was supplied by NUMAC
Precision Engineering, who purchased it from Albion Steel, who in
turn purchased it from Bright Steel. Both Albion and Bright Steel
are listed in the British Registry.

To verify that the material is correct, a Certificate of Analysis
from Bright Steel showing the chemical composition has been
provided.

Based on a review of this certificate NECS Engineering concludes
that this supplier is qualified to supply the threaded rod
material.
The questions raised regarding the weldability of the material and
the weld procedures used are addressed in Section V of this
evaluation.

Stator Frame:

The only problem identified in Audit 9003 for the stator frame,was
a deficiency concerning the documentation of receipt inspection.
See the evaluation of AFR 9003-3.

Roller Bearings:

Per Reference 5 notes: No AQAP certification has been received to
date for Fag (UK) Ltd.

During the survey, it was noted that an AQAP-1 Certification for
the bearing supplier, Fag (UK), was not available for review. The
certification in question has been provided by the supplier and is
enclosed as Attachment M.
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Based on a review of the bearing certificate, NECS Engineering
concludes that this supplier is qualified to supply bearings for
our generator.

Im act of AFR 9003-1 on S are Generator: The additionalinvestigation per ormed by PGSE into the qualification of PEM
subsuppliers has not identified any instances where that supplier
was not qualified to provide the subject part. Based on this
investigation, and the evaluation of recent audit results, NECS
Engineering concludes that adequate supplier evaluation was
performed on the critical parts of the spare generator.

9003-2: Calibration instructions and certification for
the magnetic crack detector, interturn unit, and
multimeter.

See Attachments N and Q

Based on discussions with Mr. Frank Marino, Quality Assurance
Manager for PEP, the procedures for calibration have been issued by
PEM. However, these procedures are proprietary and will not be
provided to us. PEP has forwarded the certificates for the abovelisted instruments, and they are included in Attachment N.

Based on the review of these certificates, NECS Engineering
concludes that the instruments are properly calibrated for the
manufacture of our new generator.
Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PG&E's review of the design
changes and PEP/PEM interface have not identified any deficiencies.
Also, Mr. Politi of PEP has stated that the standard practicesutilized for the calibration of these instruments have not changedsince 1986. The fact that these particular instruments were notcalibrated in 1989 does not effect the quality or acceptability of
the spare.

9003-3: Inadequate documentation of receipt inspection.
The source of this finding is that PEM did not document their
receipt inspection, only stamped the packing slip. The inspections
performed on non-complex items were considered adequate by the PGaE
Audit Team.

The inspections for complex items were acceptable based on the
receiving inspection and testing activities for the shaft, stator
frame, pole assemblies and stator coils witnessed by a PG&E Source
Inspector (see Report 0 5, Attachment T). This finding only
applies to the sixth generator purchase, and is an administrative
problem only. No further Engineering evaluation is required.
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Im act on S are: Since the audit performed on PEM determined that
the receipt inspections performed were adequate, this finding has
no impact on the quality or acceptability of the spare.

9003-4: Cleveland and Scotland interface.
See Attachment P

Per discussion with Mr. Politi of PEP, the PEP/PEM interface works
as follows. The equivalency of PEM's procedures and specification
have been verified by PEP Audit. When a purchase order is issued
to PEM, PEP calls out the drawings, specifications and mostcritical procedures. If for any reason PEM changes to an alternate
verification method or material, their engineering organization
evaluates the acceptability, and notifies PEP. Then, PEP also
performs an engineering evaluation to verify the adequacy of the
change.

The design changes and procedure equivalency are addressed under
AFR's 90-067. and 9003-6 respectively. In the letter from Mr.
Moosbrugger of PEP, he states that to ensure all changes are
incorporated into their system, PEM will document all changes to
PEP.

Based on the review of all design and procedure changes, NECS
Engineering concludes that the PEP/PEM interface is adequate to
qualify PEP for this purchase.

Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PG&E's review of the design
changes and PEP/PEM interface have not identified any deficiencies.
Therefore, this finding has no impact on the quality or
acceptability of the spare.

9003-5: Crimping inspection procedure.

Based on discussions with PEP, PEM has revised this procedure. To
ensure that the revisions are adequate, the procedure was reviewed
in Scotland by Mr. Don Bauer of DCPP Electrical Maintenance. Mr.
Bauer found the procedure satisfactory (See Trip Report included in
Attachment 0). Also, a revision to Crimping Inspection Procedure
R6081 was received and reviewed by PG&E Quality Assurance prior to
their 'final Follow-Up Assessment (See Reference 16) .

Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PGaE's review of the design
changes and PEP/PEM interface have not identified any deficiencies.
Also, Mr. Politi of PEP has stated that the standard practices
utilized for crimping have not changed since 1986.
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The fact that the crimping inspection procedure used in 1989 does
not document all activities does not effect the acceptability of
the spare, since the inspection procedure has been revised to
document standard practices, and this revision was reviewed by PG&E
and found to be acceptable.

9003-6: No documentation was available attesting to the
equivalency of NEI Peebles Procedures and
Specifications.

As discussed earlier, PEP is the responsible Design Organizationfor the Sixth Diesel Generator although the generator is
manufactured by PEM in Scotland. As a result, it is important that
Scotland is utilizing specifications which are either the same as
PEP's, or which have been evaluated by them to ensure their
equivalency. In order to respond to this audit finding, PEP
performed an initial review of differences between the material
specifications and manufacturing procedures specified by PEP and
those specifications and procedures used by PEM. The results ofthis initial review are included as Attachment P.

PGaE performed a Follow-Up Assessment of NEI Peebles in Cleveland
(See Reference 14, Report issued May 13, 1991). During the follow-
up assessment by PG6E QA, some changes in PEM's material and
manufacturing specifications that did not have a documented review
performed by PEP were identified. This determination was made
based on a review of Design Drawings, Scotland Engineering Change
Notices, Design Change Requests, and Material Specifications.
Before requesting further action by NEI Peebles, investigations
were performed to determine the extent of review fequired to ensureall changes applicable to the spare and new generator were
addressed. Action Request A0201157 Evaluations 2, 4, and 8
document these investigations-, and concluded that the design change
and equivalency reviews should cover a time frame of 1984 to the
present. The basis for the selection of 1984 was the fact that
during this year, the manufacturing responsibility for the product
was changed from Cleveland to Scotland.

A letter was issued to NEI Peebles on May 6 (See Reference 15).
This correspondence requested that Peebles reverify the equivalency
reviews. It also stated that the reviews should go back to 1984,
to ensure that the PG&E verification of 'design changes encompassed
the purchase of the spare generator in 1986.

The following summary shows all material and manufacturing
specifications used by NEI Peebles on PGSE's Sixth Diesel
Generator. For those specification with a Y (Yes) in the change
column, a description of the change and an Engineering Evaluation,if necessary, follows the summary.
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Definitions for Table and Evaluations:

1. Material Specification based on type of component or
Manufacturing Specification : EI-, EP-, EQ-, ET-, EW-i MA i
MC i MF i MI i MN i MP i MR i MS i MT i MV i MW i PS ~

2. DCR 12345:

3. MS 12345:
only, does

SPEC. NO.

EI-1.1.0
EI-1 ~ 5.1

EI-3 '

EP-1.1.0

EP-1.5.1

EQ-2.17

EQ-5.8

ET-l.l
ET-2.2.1

EW-4.1

MA-10.2

MC-10.7

MC-10.10

MC-10.13

MC-10. 15

MC-20.1

MC-80.1

MC-80.2

MC-80.5

MC-80.6

DESCRIPTION

STATOR i FORM COILi OPEN

CHANGE Y N

N

ROTORi SYNCHRONOUSi LAYER WOUND COIL POLE

STATOR COIL INSPECTION OUTLINE

N

STATOR, FORM COIL

PROCESSi LAYER WOULD COIL POLE

FILL IN SHEET

ROTOR POLE ASSEMBLYi WELDING

FIELD LEAD

DIELECTRIC TEST OF AC STATOR COILS

TAPER CUT

ADHESIVE FOR SPACERS

CABLE, 5000 VOLT CLASS B 130 C

CABLEi 600 VOLT CLASS B 125 C

CABLE, SPACE HEATER HOOKUP

SOLIDi 600 VOLT CLASS A

CONNECTOR

HARD DRAWN BARSi RODS AND SHAPES

SOFT DRAWN BARSi RODS AND SHAPES

COPPER ANNEALED OXYGEN FREE BAR/ROD/SHAPES

COPPER HARD DRAWN OXYGEN FREE BAR/ROD/SHAPES

Design Change Request

Material Substitution, for a one time substitution
not result in a permanent design change.
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SPEC. NO

MF-3. 3

MI-5.1

MI-5.3

MI-10.1

MI-25.1

MN-50.1

MN-50.2

MN-50.4

MP-5.8

MR-20. 1

MS-25.1

MS-25.2

MS-25.7

MS-40.3

MS-70.12

MS-70.13

MS-70.14

MS-70.15

MS-70.16

MS-70.17

MS-70.32

MS-70.38

MS-70.42

MS-70.43

MS-70.46

DESCRIPTION

TREATED DACRON FELT

INSULATION, COTTON PHENOLIC SHEET

INSULATION, COTTON BASED PHENOLIC TUBE

POLYESTER GLASS LAMINATE

IRON CASTING, GENERAL PURPOSE

NUTS g FINISHED g HEX ~ PLATED

NUTS g HEX g SEMI FINISHED'EAVYg PLATED

NUTS g HEX g MACHINE SCREWS g PLATED

NOMEX ARAMID PAPER

ROPE THERMOSETTING, FIBER GLASS

SCREWS g CAP g HEX HEAD ~ PLATED

SCREWS ~ CAP HEX HEAD g PLATED ~ HI TENSILE

SCREWS g ROUND HEAD MACHINE g PLATED

SLEEVING g COATED ELECTRICALg CLASS F

i7992Q
CHANGE Y N

N

STEEL BARS g HOT ROLLED g LOW CARBON

STEEL g HOT ROLLED SHEET AND STR IP g COMMERCIAL

STEEL g MILD CARBON STEEL g PLATE

STEELg COLD FINISHED BARS'ISI C 1215

COLD FINISHED AISI-C-1018

STEEL@ AISI C 1018 g COLD FINISHED 'KEY STOCK

FLATTENED EXPANDED METAL SCREEN

STEELi HOT ROLLED POLE STEEL

SHAFT FORGING'ARBON STEEL

STEEL g VENTILATING SPACERg AISI C 1008

STEEL g SHEET g COLD ROLLEDg ASTM A 3 6 6 7 2
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SPEC. NO.

MS-70.75

MS-70.77

MT-10.4

MT-10.5

MT-10.7

MT-10.16

MT-10.17

MT-10.23

MT-10.30

MT-10.33

MT-10.37

MT-10.38

MV-10.2

MV-10.5

MV-20.9

MW-5.1

MW-5 '

MW-25.3

MW-25.5

MW-70.10

PS-3006

PS-3014

PS-3018

PS-3022

PS-5004

DESCRIPTION CHANGE Y N

STEELg ELECTRICAL SHEETS AISI-M36g CORE PLATED N

STEEL, ELECTRICAL SHEETS FULLY PROCESSED Y

MICA PAPER TAPE

DACRON TAPEi .005

POLYESTER CLASS BANDING TAPE

MAT ADHESIVE TAPE

HIGH SHRINK MYLAR TAPE

VARNISH MAT TAPE

COTTON TAPE

B-STAGE MICA PAPER TAPE

B-STAGE DACRON GLASS TAPE

POLYESTER GLASS TAPE

POLYESTER INSULATING VARNISH

N

INSULATING ENAMEL, BLACKS AIR DRY

BONDING ADHESIVE FOR ROTOR COILS

WASHERS g STEEL PLATED g ASA B27 ~ 2 53

WASHERS g SPRING LOCK g PLATED

MAGNET WIRE-ROUND, POLYESTER GLASS COVERING

MAGNET WIRE-ROUND SQUARE OR RECTANGULAR

B-STAGE MICA WRAPPER

BRAZING AMORTISSEUR BARS

GRINDING OF SYNCHRONOUS POLES, BOLTED ONLY

SEMI-AUTOMATIC POLE WELDER SKEWED BOLT ON POLES N

PROCEDURE FOR WELDING ROTOR POLES'OLTED TYPE Y

STAKING CORE IN MACHINED FRAME FOR SKEWED CORE N
SEGMENTAL LAMINATIONS
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Evaluation of E uivalenc Reviews Performed b PEP:

EI-3.1 STATOR COIL INSPECTION OUTLINE

EI-3.1 outlines dimensional checks to be performed at various
stages of manufacture. PEM has their own procedure, R-5034, which
incorporates PEP's EI-3.1 and performs the same dimensional checks.

EQ-2.17 FILL IN SHEET

This is the data sheet associated with the checks performed by EI-
3.1. PEM has their own data sheet which records the same
dimensions as EQ-2.17.

EQ-5.8 ROTOR POLE ASSEMBLY, WELDING

Inspection record sheet. PEM has their own data sheet which
records the same inspections. Also, PEM will include a completed
EQ-5.8 with the final data package.

ET-1.1 FIELD LEAD

DCR 11409 approved a change in copper thickness for use in the
rotor poles. Terminals per PEP ET 1.1 called for a thickness of
0.015 x 5/8 inch copper to be used to form the terminal.
Substitution of 2 thicknesses of 0.5 mm x 25 mm copper was approved
provided that a small notch in the pole washer be expanded to
accommodate the increased width of copper.

ET-2.2.1 DIELECTRIC TEST OF AC STATOR COILS

This is a data sheet for recording voltage levels during coil
testing. PEM has their own data sheet that records the same
voltages as ET-2.2.1.

MC-10.7 CABLEg 5000 VOLT CLASS B 130 C

DCR 11397 approved a material change for this specification. AC
generator lead cable was GE Vulkaflex, which is no longer
available. Substitution of a silicone insulated type SIWO-KUL, 70
square millimeters 6.6 KV flexible strand. cable meeting flame
resistance requirements of IEEE 383 was approved.

MC-10.10 CABLE, 600 VOLT CLASS B 125 C

Substitution of a silicone insulated type SIWO-KUL, 16 square
millimeters 3.3 KV flexible strand cable meeting flame resistance
requirements of IEEE 383 was approved.
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MC-10.13 CABLE, SPACE HEATER HOOKUP

MS 11461 approved the use of a cable that is flame retardant,
halogen free, high temperature and glass braided. Equivalent to
the cable specified by this material specification. This cable was
used in a NON lE circuit.
MC-10.15 SOLIDi 600 VOLT CLASS A

Substitution of a silicone insulated type SIWO-KUL, 16 square
millimeters 3.3 KV flexible strand cable meeting flame resistance
requirements of IEEE 383 was approved.

MC-80. 1 HARD DRAWN BARS, RODS AND SHAPES

This document specifies an ETP 110 bus bar materia'1 and is used in
the termin'al box. Stresses in this application are very low.
British Material BS 2870 Grade C101 was used and is equivalent.
MC-80.2 SOFT DRAWN BARS, RODS AND .SHAPES

This material is used when bus bars are formed, and is a low stress
application. British Material BS 2870 Grade C101 was installed and
is equivalent.

MC-80.5 COPPER ANNEALED OXYGEN FREE BAR/ROD/SHAPES

DCR 11434 approved an equivalent British material. British
Standard BS 1432 Grade C103 Condition 0 was added to this material
specification. The application for this steel is pole end straps
and rotor end rings. The actual material used was BS 2870 C101,
which is not oxygen free. The use of the different material was
approved by Discrepancy Report 2783 and is acceptable.

MC-80.6 COPPER HARD DRAWN OXYGEN FREE BAR/ROD/SHAPES

DCR 11435 approved incorporated British Standard BS-4608 Grade 103
Condition 1/2 N into this specification. The application is pole
end punchings. The-most important aspect is that the material be
oxygen free. The British standard specifies freedom from hydrogen
embrittlement. The British alternate has a slightly lower tensile
strength.
MF-3.3 TREATED DACRON FELT

When used, this procedure is combined with MA-10.2 (ADHESIVE FOR
SPACERS) to produce the treated felt. PEM uses felt with a 200%
resin saturation, reference PEM Procedure R8010. This eliminates
the need for this specification. The PEM procedure is on file and
has been reviewed by PEP.
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MI-5.1 INSULATION, COTTON PHENOLIC SHEET
XVSSZ4

MI-5.1 specifies a NEMA Grade C, which is for general purpose.
NEMA grade LE was used in PG&E's generator. Both types are
phenolic-cotton sheets and are approved.

MI-10. 1 POLYESTER GLASS LAMINATE

MS 11412 issued by PEP approved the use of the followinginsulation: PEM used GOP-3 (reference specification MI-10;7) for
the rotor pole washers; and G-ll (reference MI-5.5 for,the statorslot sticks) .

MN-50.1 NUTS g FINISHED ~ HEX g PLATED

MN-50.2 NUTS'EX'EMI FINISHED'EAVY'LATED

DCR 11455 added Bri'tish Standard BS 1768 Grade 3 to this
specification. The material used complies with this British
equivalent and is acceptable.

NOMEX ARAMID PAPERMP-5.8

Both the material specified by PEP and the material used by PEM are
NOMEX 4l0, uncoated.

DCR 11454 added British Standard BS 1768 Grade 1 to thisspecification. The material used complies with this British
equivalent and is acceptable.

MS-25.1 SCREWS'AP~ HEX HEADg PLATED

MS 11463 approves the use of material per British Standard BS 1768
Grade S. This material is acceptable, since 'it exceeds, the
technical requirements of MS-25.1.

MS-25.2 SCREWS~ CAP HEX HEAD~ PLATED'I TENSILE

MS 11463 approves the use of material per British Standard BS 1768
Grade S. This material is acceptable, since it has the same proof
load characteristics as MS-25.2.

MS-70.12 STEEL BARS g HOT ROLLED g LOW CARBON

DCR 11419 incorporated British Standard BS EM 100025 1990 Grade FE
430A into this material specification. PEM utilized a material
that complied to this British Standard. The application is stator
feet and rotor pole head. MS-70.12 references the mechanical
properties of AISI 1020. The British standard specifies the
properties as a function of the thickness of the material. For the
thickest application, the British standard specifies 38425 PSI
yield, while AISI 1020 shows 30000 PSI yield.
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MS-70.13 STEELg HOT ROLLED SHEET AND STRIPi COMMERCIAL

DCR 11427 incorporated British Standard BS 1449 Part 1 1983 Grade
CRSP4GP into this material specificati'on. The steel used by PEM isin compliance with this British standard. The applications are
panels, boxes, baffles. Material is selected on the basis offabrication properties vice mechanical strength. The British
standard meets the carbon content requirements of the PEP standard.

MS-70.14 STEEL i MILD CARBON STEEL g PLATE

DCR 11428 incorporated British Standard BS 1501 Part 1 1980 Type
161 Grade 430A into MS-70.14. The material used in PGaE's
generator meets the British requirements. The applications arestator frame support ring, end brackets, fan support ring, and fan
blades. Physical properties of the two standards are almostidentical, and the materials are interchangeable.
MS-70.15 STEELg COLD FINISHED BARS~ AISI C 1215

DCR 11411 approved substitution of British material BS 605 M35
condition T for the rods and studs in the rotating element (PEP DWG
A-66826 Item 5). The material was suitable for the application but
the substitution necessitated special attention to the welding
procedure. A welding procedure specific to this application waswritten by PEM and approved by PEP and PG&E, see Section V for
evaluation of welding issue.

MS-70.16 COLD FINISHED AISI-C-1018

DCR 11440 approved British material BS 970 070M20 as equivalent tothis specification. The application is stator tooth supports and
the substitution is acceptable.

MS-70.17 STEELg AISI C 1018'OLD FINISHED KEY STOCK

DCR 11418 incorporated British Standard BS 970 Part 1 1983 Grade
080W30 into MS70.17. Applications are slip ring and rotor spider
keys. The British material has the same hardness requirements, a
higher tensile strength, but has a 15% lower ultimate strength.
Since the key is designed to be a softer material than the
adjoining parts, this substitution is acceptable.

MS-70.32 FLATTENED EXPANDED METAL SCREEN

DCR 11449 incorporated British Standard BS 1449 Part 1 for use in
the generator. The difference in the specifications is the size of
the openings, which in this case is not critical to the function of
the material.
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MS-70.38 STEEL, HOT ROLLED POLE STEEL

DCR 11433 incorporated Tensiloy
application of the steel is
Tensiloy has higher tensile
elongation, and a higher DC
specified material.

250 as an acceptable material. The
for pole and rotor laminations.

and yield strength, the same
permeability than the originally

MS-70.42 'HAFT FORGING; CARBON STEEL

The material used by PEM complies with British Standard BS 970
080M40. This material is acceptable, since the British
specification encompasses the requirements of PEP's MS-70.42.

MS-70.43 STEELg VENTILATING SPACERg AISI C 1008

DCR 11417 added BS 970 Part 1 1983 Grade 070M20 to the PEP material
specification. The application is vent spacers. The 070M20 yieldstreng'th is 29000 PSI and is sufficient for the compression load.
MS-70.46 STEEL~ SHEETS COLD ROLLED'STM A 366 72

DCR 11416 added British Standard BS 1449 Part 1 1983 Grade CRSP4GP
to the PEP specification. The applications are panels, boxes, andbaffles. The most important aspect is weldability, not strength.
MS-70.46 lists a yield of 27500 PSI. The British material has a
lower physical strength. The alternate material is acceptable.
MS-70.77 STEEL, ELECTRICAL SHEET, FULLY PROCESSED

MT-10.5 DACRON TAPE, .005

The tape used is in accordance with British Standard BS 6551, 1985.
The British tape is a 'direct equivalent, and has the same
thickness.

MT-10.7 POLYESTER CLASS BANDING TAPE

For PG&E's generator, Hyperten tape was, used by PEM, and it is adirect equivalent. Note that this is for banding not insulating.
MT-10.23 VARNISH MAT TAPE

Tape in accordance with PEP specification MT-10.33 was used in the
place of this tape. The change in specification was approved by
PEP, and the tape actually installed was supplied by Cleveland.

REVISION 1NEI PEEBLES NEMP 12.4 EVALUATION

MS 11432 approved the use of British material BS 6404 Part 8
Section 8.4, Grade 310-50-A5. Application is stator laminations.
The difference is that the metric laminations are 0.03 mm thicker,
and the Watts/Lb loss of the British material is below the maximum
allowed by the PEP standard. The substitution is acceptable.
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MT-10.38 POLYESTER GLASS TAPE

Glass tape meeting British Standard BS 3779, 1985 was installed.
This is a direct equivalent to the PEP specified material.
MV-10.2 POLYESTER INSULATING VARNISH

DCR 11430 added Sterling 073-4951 Class A-H to this material
specification as an acceptable alternate to the original. The
application is insulating varnish. The British product has a higher
dielectric strength when tested to ASTM D 115.

MV-10.5 INSULATING ENAMELS BLACK, AIR DRY

DCR 11431 incorporated Sterling VA63 into specification MV-10.5 as
an acceptable material. The varnish is used to spray coils or
poles. The chemical resistance, abrasion resistance, and thermal
class are the same. VA 63 has a slightly higher dielectric
strength.
MW-5.1 WASHERSg STEEL PLATED/ ASA B27 ~ 2 53

A British equivalent fastener was used for this part. The British
equivalent is equal to or better in strength.
MW-5.2 WASHERS, SPRING LOCKg PLATED

A British equivalent fastener was used for this part. The British
equivalent is equal to or better in strength.
PS-3022 PROCEDURE FOR WELDING ROTOR POLES, BOLTED TYPE

The change to this procedure deals with the Non Destructive test
method for detecting weld flaws. This specification was revised
per DCR's 11410 and 11414 to include approval of PEM procedure
R5036. The revision incorporates the magnetic ink method as an
alternate to the magnetic particle inspection. Engineering has
reviewed this revision and found it to be adequate.

Conclusion:

The final QA Report (See Reference 16) states that the Equivalency
Reviews included in Attachment U to this evaluation, close out the
open issues associated with configuration control for the spare and
Sixth Generator. This report also states that all findings
relative to Audit 90197S are closed, and that NEI Peebles Electric
Products is approved for a one time purchase for the Sixth Diesel
Assembly.

Any new Material Specification or Manufacturing Procedures
identified by follow-up audit which require an equivalency
evaluation has been incorporated into the summary above.
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NECS Engineering has reviewed all material and manufacturing
specification differences between the PEP and PEM, and concludes
that the equivalency evaluations performed by the supplier are
adequate.

Im act on S are: The final equivalency reviews have been performed
ack to 1984, which encompasses the design requirements when the

spare was purchased in 1986. All changes have been found to be
acceptable. This finding has no impact on the quality or
acceptability of the spare generator.

Problem: PG&E AFR 90-069 — Dedication Testing

Testing, specified in PG&E purchase order ZS-1539-AB-9 was
performed by PEP without the use of approved test
procedures/instructions.
Resolution:

NECS Engineering has reviewed and approved the PEP Dedication
Evaluations for the following critical parts: Brush Holder, Brush,
Current Transformer, Insulator, Bearing Seal, Bushing Insulator, CT
Test Switch, and Insulating Tape by PEP.

Attachment H includes the original Dedication Packages, as well as
the Final evaluations issued by PEP following the incorporation of
PG&E's comments. Note that, all the comments were either
administrative, or requested supporting documentation. There has
been no change in the acceptance criteria for any of the critical
characteristics.
Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PG&E's review of the design
changes/equivalency and PEP/PEM interface have not identified any
deficiencies. Also, the verifications performed by PEP on the
commercial grade parts used in the new generator were found to be
adequate. Therefore, this finding has no impact on the quality or
acceptability of the spare.

Problem: PG&E AFR 90-070

PEP has not verified the certification system of outside
calibration services by audit or evaluation. M&TE program does not
meet the requirements of the specification.
Resolution:

PEP has forwarded a letter stating that the audit of MaTE
'alibrationservices has been completed satisfactorily (See

Attachment 9). Engineering considers this letter adequate to close
this finding.
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Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PG&E's review of the design
changes/equivalency and PEP/PEM interface have not identified any
deficiencies. Also, PG&E reviewed the results of the recent PEP
audits of their calibration services, and found them to be
adequate. Therefore, this finding has no impact on the quality or
acceptability of the spare.

Problem: AFR 90-071

PEP's Quality Assurance Record storage, handling and retrieval
program is not sufficient to meet the requirements of PG&E
specification and ANSI N45.2.9.

Resolution:

The qualification of this supplier is only applicable to the
purchase of the sixth diesel generator. Also, PG&E will receive
all permanent records according to the purchase order requirements.
Closure of 'his finding is administrative in nature, and no
additional Engineering evaluation is required.

Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are'he same. PG&E's review of the design
changes/equivalency and PEP/PEM interface have not identified any
deficiencies. The fact that record handling was not" per PG&E
requirements in 1989 has no effect on the quality or acceptability
of the spare.

Problem: AFR 90-072

PEP's audit program (internal) is not su'fficient to meet the
requi'rements of the PG&E specification and ANSI N45.2.12.

Resolution:

This evaluation only applies to the Sixth Diesel purchase. The
fact that PEP's internal audit program is not per PG&E requirements
does not effect the manufacture of this generator. No additional
Engineering evaluation is required.

Im act on S are: The technical requirements called out in the
purchase order for the new generator and the spare generator
purchased in 1986 are the same. PG&E's review of the design
changes/equivalency and PEP/PEM interface have not identified any
deficiencies. The fact that internal audits were not complete
during a 1989 assessment has no effect on the quality or
acceptability of the spare.
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V. ADDITIONAL TECHNICAL ISSUES

Generator Studs and Threaded Rods

See Attachment R

The issue raised was whether a change in rod material for use in
the armature assembly could result in cracking of the threaded
portion of the rod and the end plate.

To resolve this question for the sixth diesel generator, PEP has
reperformed the welding of the rods using preheat and the
authorized welding procedure. This fact is documented in a letter
from Peebles dated December 3, 1990.

Engineering agrees that. this resolves the rod welding issue for
Purchase Order ZS-1539-AB-9.

"9
znspectxons performed by PEP on the stud/rod welds in the spare
(see Reference 20) . No cracks were identified. Based on this
review, NECS Engineering concludes that the stud/rod welding on the
spare generator is adequate.

Adhesive

See Attachment L

The adhesive used for PG&E's generator was supplied by PEP.
However, PEP was not on the PEM Approved Suppliers List.
Based on discussions with PEP Design Engineering, they do not
perform any special testing of this product for the following
reasons:

1. In addition to the adhesive, clamps are installed
between the 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.

2. When the final tests on the generator are performed,
the rotor is run at 25% overspeed. During this test,
the adhesive is subjected to forces well above any it
will experience in its designed duty.

However, to provide added assurance, PG&E has purchased an adhesive
sample of the same batch used in our generator. This sample has
been tested for tensile shear strength per the manufacturers,
instructions, and is per specification.
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Based on PEP's explanation of the forces the adhesive must undergo,
NECS Engineering concludes that the Armstrong A-701 Epoxy is
adequate for the new generator, and that an adhesive failure due to
long term degradation is not a concern.

Im act on S are: Since the manufacturing and final acceptance
testing of the spare has already been performed, and the adhesive
was found to be acceptable on the new purchase, this issue has no
impact on the quality of the spare generator.

Responses to Issues Raised in NECS Letter to
PEP dated October 29, 1990

Reference Attachment S

Problem:

The terminal box on the side of the "spare" generator is held to
the frame of the stator by two welded steel gusset plates. During
transit the top heavy terminal box tore away from the metal at the
back of the box. Additional supports or bracing at the top of the
terminal box to anchor't more rigidly to the frame of the stator
should be provided to prevent recurrence of this problem. Please
submit a drawing to PG&E proposing your resolution.
Resolution:

PEP is adding terminal box supports per drawing change request
11413.

NECS Engineering has reviewed the change and concurs with this
solution. The terminal box supports are not a concern for the
existing five generators, since this is a shipping/handling issue,
and the terminal boxes on the original generators were not damaged
during shipment.

Im act on S are: Additional terminal box supports will be added to
the spare by a DCP, see Action Request A0214809.

Problem:

The space heaters on the existing generators are inaccessible. The
end bells on the machine must be removed in order to provide
access. Due to the close proximity of the heaters to the fibre
glass stator coil shields, shield blistering has occurred. Please
review your design to verify that the heaters are correctly sized.It appears that a lower heat output may be desirable.

As a minimum, the space heaters should be located further away from
the fibre glass shields and the space heater accessibility
improved. Please provide drawings proposing your solution.
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Resolution:

PEP confirms that the space heaters are correctly sized when
operated with a 480V, 3 phase," 60 Hertz supply. They do not intend
to redesign/rearrange the heaters for this purchase order.

Engineering will resolve the supply power problem for the existing
five generators per Action Request A0166454.

Im act on S are: This issue has no impact on the stocked spare.
Any corrective action implemented by the above mentioned Action
Request will be performed at the plant, and therefore will apply
when and if the spare is installed.
Problem:

The CT secondary leads between the CT output and the CT Test Switch
are tight (i.e. no slack in these leads at all). There is a strain
on these leads when the generator is running and therefore we
request that these leads have more slack in them to provide greaterflexibilityand less strain on the wires and terminations when the
generator is running.

'esolution:

PEP has taken appropriate measures to ensure that the CT secondary
leads between the CT output and test switch have enough slack in
them to prevent strain when the engine is running.

Engineering concurs with this solution for the new generator.
The leads on the existing five generators have been inspected and
repaired as necessary per Work Orders C0071091, C0071192, C0071196,
and C0071198.

Im act on S are: The CT leads on the spare are satisfactory, see
Action Request A0214809 AE 1.

Problem:

Welding cracks have developed where the skin or cover of the stator
frame is joined to the circumferential structural members of the
stator around the vent openings, on the installed generators.

Particular attention to these welds should be given during
fabrication to avoid the recurrence of this problem on this
generator. Previously in our handwritten transmittal it was
reported that the weld cracks were in the main structural members
of the st'ator. This is not the case, as was discovered during our
recent, more thorough, investigation.
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Resolution:

PEP has taken appropriate measures to ensure that special attention
is given to all welding in the areas described.

Engineering concurs with this solution of the problem for the new
generator.

The stator covers on the existing five units were rewelded per DCNs
43041 and 44041.

Im act on S are: Engineering will generate a DCN to reweld the
stator covers on the spare generator. Action Request A0213896
tracks the issue of this DCN. Since the rewelding is a
preventative measure, and no,- cracks exist in the spare now, this
Action Request does not prevent release of the spare generator from
stock.

Problem:

NOMEX has served well as the bonding material on top and bottom of
the pole turns. Please assure that NOMEX continues to be used on
this generator.

Resolution:

PEP has stated that NOMEX will continue to be used on this
generator.

There is no problem and no action required for the existing five
generators.

Im act on S are: There is no problem or action required for the
spare generator.

Problem:

The bonding adhesive between conductor of the straight section of
the pole coil conductors is insufficient. The adhesive used has
dried out and the coil conductors chatter when the generator. is
running. A better adhesive with better aging properties should be
used on this generator. We understand that Cleveland supplied this
adhesive to Scotland and we wish to know how the adhesive selected
is qualified to be appropriate for this application and how you
verified that the adhesive specified is in fact the adhesive
applied to the generator pole coils.
Resolution:
PEP's current standard bonding adhesive is Armstrong 701 Epoxy.
NECS Engineering's basis for acceptability of this adhesive is
addressed earlier in this section.
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DCPP Maintenance noted this problem on one of the existing units.
The problem is not critical at this time and is being watched in
case it develops. No further action is required at this time.

Im act on S are: No action required at the present time.

Problem:

The polyester glass material used for the stator slot wedges
appears to have given satisfactory service on the existing
generators. We understand that Scotland has substituted a new
material type GP03. Please provide us with your basis for approval
of this substitution.
Resolution:

PEP has submitted a material substitution for this product.

Engineering has reviewed this and noted that approval for the
change has been given by PEP to PEM.

No action is required for the existing five units.
Im act on S are: No action required for the spare generator.
Problem:

Please ensure that the blocking and bracing at the ends of the
rotor are completely "flat." We have experienced difficulty when
attempting to slide out the rotor from within the stator. Due to
the narrow air gap clearances, the end bracing etc. of the rotor
tends to scuff the internal side of the stator.
Resolution:

PEP will take appropriate measures to ensure that the ID of the
stator coil end turns are concentric, to the degree that the rotorwill not rub the end turns during removal.

During a trip to Scotland 1-7-91, Mr. Don Bauer of DCPP Electrical
Maintenance checked to ensure that this problem does not exist on
the sixth generator (see Trip Report in Attachment 0).
This issue was identified for ease of maintenance, and is not a
manufacturing defect. There is no impact on the existing units.
Im act on S are: This issue was identified for ease of
maintenance, and is not a manufacturing defect. No action is
required for the spare generator.
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Problem:

Slip ring run out: The slip rings, due to either incorrect
machining or assembly, are not concentric with the shaft.
Considerable "bounce" has been observed on the existing generators

~ when they are running. Closer tolerances should be achieved in the
machining and fit of these slip rings.

Resolution:

Factory has been notified and alerted so as not to repeat this
problem during the fabrication.

Engineering agrees that closer attention during fabrication closes
this issue for the new generator.

Slight eccentricity was observed on one of the five installed
units. The problem is not severe and is being watched on a
preventative maintenance basis. No action required at this time.

Im act on S are: Not observed as a problem on the spare. No
impact.

Problem:

We have changed the specification voltage for the space heaters
from 480 VAC to 528 VAC (maximum) . Please redesign the space
heaters to allow for this change. If additional costs are required
to implement this change, provide a quote and obtain our acceptance
before proceeding with this change.

Resolution:

.This change cannot be accommodated on this purchase order.

Engineering will write a design change to reduce the supply voltage
to 480 VAC. See Action Request A0166454.

Im act on S are: This issue has no impact on the stocked spare.
Any corrective action implemented by the above mentioned Action
Request will be performed at the plant, and therefore will apply
when and if the spare is installed.

Problem:

Outline drawing C-0899IU Revision 1 indicated a revision to the
jack screw location. What is the reason for this change?
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~Resolution:

The generator stator frame with feet is built to manufacturing
drawings which locate things like the jack screw hole. The outline
was revised to reflect the equipment as built.
Since this is an interface hole and is a documentation of an as
built condition, it has no impact on the existing five units.
Im act on 'S are: Since this is an interface hole and is a
documentation of an as built condition, it has no impact on the
spare generator.
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VI. SOURCE INSPECTION ACTIVITIES

See Attachment T

In addition to the qualification of PEP, PG&E is conducting Source
Inspections in accordance with Inspection Plan DC-254 during the
manufacture and testing of our generator. Witness points in the
plan include:

— instrument calibration
— dimensional checks
— generator testing.

Problems/Deviations
Identified in Source Inspection Reports

Report ¹ 3 issued 5-11-90—

Problem: "In a letter dated 3-13-90, NEI Peebles Electric
Products advised that the NEI Peebles Edinburgh
weighing scales have an accuracy class of plus or
minus 5%. NEI Peebles has requested confirmation
that the 5% accuracy tolerance is acceptable for the
stator and rotor weights being furnished to PG&E
Engineering.

Resolution: The 5% accuracy for the stator and rotor weights is
acceptable to NECS Engineering.

Report ¹ 4 issued 5-25-90—

Problem: The inspector identified differences between the
phase rotation of the spare purchased in 1896 and
the new generator being manufactured now.. For the
spare, with the shaft rotation counterclockwise,
viewed from the non-drive end, the phase rotation
was A-C-B, left-to-right, when viewing the terminals
from the front of the terminal box. The terminals
were labeled Tl-T2-T3, left-to-right.

NEI Peebles requested the following information from PG&E:

1. "Reconfirmation of the mechanical rotation , phase
sequence, and terminal marking requirements..."

2. "Provide NEI Peebles with instructions about the existing
generators and drawings..."
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"If the generator on order is not an exact duplicate of
the existing in-service generators, or if the spare
generator is not an exact duplicate of the original five
generators, then PG&E Engineering should clarify the
design parameters, so that NEI Peebles can properly word
the Certificate of Conformance.

Resolution:

NECS Engineering has discussed the phase rotation issue with PEP.
To clarify, the generator is manufactured with the standard Tl-T2-
T3 (ACB) connection. When the generator arrives on site, DCPP will
connect the generator terminal leads to establish this same ACB
phase rotation. The actual terminal connection is documented on a
field change if the connection differs from the standard shown on
the PEP drawing.

Report g 5 issued 10-12-90

Problem:

l. All design changes'hould be reviewed by NEI with PG&E
Engineering.

2. Shaft nominal 18.25" dimension.

3. Stator frame nominal 63" opposite drive end diameter.

Resolution:

1. All design changes have been identified by PEP, reviewed
by NECS Engineering and found to be adequate. See
Section IV of this evaluation.

2. The variation in the shaft dimension has been documented
on Discrepancy Report No. 2746 and is evaluated in Section
IV of this document.

3. The stator frame discrepancy was documented on Discrepancy
Report No. 6188. PEM 'has repaired the frame so that it
meets the drawing dimensions.

Issues Raised in Telefax dated 10-7-90

Problem: "All design changes by NEI...even if modifications
are made internal to the machine...should be
reviewed with PG6E.

Resolution: Engineering has reviewed and approved all design
changes. See Section IV of this evaluation.
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Problem: "...NEI's dedication in accordance with Attachment
F to the EMM...Magnet Wire, Stator RTD's, Copper
Bus in Terminal Compartment, Bearings, Lead to Coil
Termination."

Resolution: The stator RTD's and Copper Bus have been
determined to be non-critical parts of the
generator assembly. Attachment F to the EMM
Revision 3 shows the updated list of the
critical parts of the generator assembly. The
Magnet Wire, Bearings, and Lead Wires do not have
PEP Dedication Packages, since they were supplied
by PEM. These three parts have been qualified by
Audit 9003. See Section IV of this evaluation.

Problem: "According to the Inspection Plan, all drawings and
procedures are to be submitted to PG&E for
approval."

Resolution: Any drawings/procedures that require PG&E
approval have been submitted directly to
Engineeri'ng. Inspection Plan DC-254 Revision 2
has deleted this requirement.

Issues Raised in Letter dated 12-19-90

Problem: In order for the inspector to complete sections of
Inspection Plan DC-254 Revision 1, the following
items need resolution:

l. All required drawings and procedures have been approved
by PG&E.

2. The generator will be a dimensional duplicate of Electric
Products generators S/N 16908022/26, but that longer
(4-1/2") bus insulators are acceptable (similar to those
furnished on order 4R71595).

3. NEI Peebles has submitted test procedures and test results
for dedicated testing as required by Attachment F to the
EMM, and that the procedures and test results are
acceptable to PG&E.

Resolution:

l. Any drawings/procedures that require PG&E approval have
been submitted directly to Engineering. Inspection Plan
DC-254 Revision 2 has deleted this requirement.
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2. NECS Engineering is aware of the longer bus insulators,
and they are acceptable. This change in the generator
dimensions has been incorporated into Inspection Plan
DC-254 Revision 2.

3. Inspection Plan DC-254 Revision 2 has deleted all
requirements for Source Inspection to verify the adequacy
of the Dedication Evaluation for the critical parts in
Attachment F to the EMM. NECS Engineering's review and
approval of these evaluations is addressed in Section
IV of this document.
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VII ACTION REQUEST CLOSURE

This evaluation is the basis for closure or partial closure of the
following PIMS Action Request Evaluations:

AR A0201157 AE 01 Findings Audit 90197S, evaluate Parts,
determine other affected purchase orders

AE 06 Release of Hold on spare generator

AE 10 Issue Peebles NEMP 12.4 Evaluation Revision 1

AR A0208696 AE 01 Stud/Rod Melding on spare generator

AR A0211541 AE 01 Findings for Audit 9003, determine actions
to maintain qualification
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IX. ATTACHMENTS

A. NPRDS Report for PEP/PEM (31 Pages)

B. 10 CFR 21 Reports, NRC Information Notices, Bulletins,
Letters, INPO Significant Event Reports (SER), Significant
Operating Experience Reports (SOER) for PEP/PEM, LER 90-012-01
(116 Pages)

C. NRC Licensee Contractor and Vendor Inspection Status
Reports for PEP/PEM (22 Pages)

D. Search of Government Industry Data Exchange Program (1
Page)

E. Generator Critical Parts (6 Pages)

F. PEP/PEM Responses to Audits 90197S, 9003 (26 Pages)

G. Design Change and Discrepancy Report Summary (42 Pages)
— Copies of Design Change Requests
— Input from GE Locomotives regarding undersize

generator shaft
— Memo from NECS Electrical documenting input into

the acceptability of material changes

t subsupp e eview documentation (30 Pages)
— PEM,Certificate of Hardness Testing
— La Forgia'Di Bollate Certificates
— German Standards WO and TRD-100

Rotor machining and Bearing Bracket subsupplier review—
Weir Pump (14 Pages)

H. PEP Dedication Packages, Original and Final (90 Pages)

I. Rotor shaf li r r

K.

L ~

Mo

N.

O.

Magnet Wire subsupplier review — Insulation Systems 6
Machines Ltd (4 Pages)

PG&E Testing of Adhesive (60 Pages)

Certification of Fag U.K., Bearing Supplier (4 Pages)

Calibration Certificates for magnetic crack detector,
interturn unit, and multimeter (ll Pages)

Trip Report from Don Bauer, DCPP Electrical Maintenance
(subjects include witness of hardness test, review of
crimping procedure) (9 Pages)

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1 66
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S.

U.

Procedure Equivalency Summary (33 Pages)— Report Dated 1-18-91
— Report Dated 2-7-91
— PEP to PEM Purchase Order 16271
— PEP Rotor Pole Welding Procedure PS 3022

PEP letter regarding audits of outside calibration
services (1 Page)

Stud/Rod Material Subsupplier Review and Stud/Rod Welding
Evaluation for new and spare generator (31 Pages)

— Memos from NECS Piping documenting resolution of
welding issue for the new and spare generator

— PEP Stud/Rod Welding Procedure

Letter from PG&E to PEP dated 10-29-90 CHRON 160229,
Technical questions to be resolved and PEP Responses
(22 Pages)

— Memo from NECS Electrical documenting input into
resolution of technical issues

EQS Source Inspection Plan DC-254 Revisions 1 and 2
and Source Inspection 'Reports (63 Pages)

Final Design Change/Equivalency Review (Submitted by NEI
Peebles Cleveland after PG&E Audit Follow-Up) (25 Pages)

NEI PEEBLES NEMP 12.4 EVALUATION REVISION 1 67





X. APPROVAL SIGNATURES

Prepared by:
. Ed Walters

Date: + 29" ~l

Concurrence by:,
sa a Farr

Date: t< ~'F 7f

Concurrence by: )C. Y~
Anil Kar

Date: fo-8 -~J

Concurrence by:
Moy Basu

Approved by:
Garry Tidrick

Date: e'5
(

Approved by:
m e erma

Date: ~/C 91

Approved by:
Dave Tateosian

Date: ~

Approved by:
Rich Clar

Date: /0 3/ 9

Approved by:
Mike Tresler

Date: 3t
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Nuclear Plant Rel iabil ity Data Sv.te»
Genera l R> ~ f>or t

For: Pill Hayes
Paci f xc Gas and Electric Company

fkc f>or t.- l d > Nf'Rr>ODAA
Joh N»mh>~r z D».'>10

Run f)<> te > 12/1<?/9»
fn>r> T>m> f 12:>f0

In trodur. t ion:

The attached report was generated by your query n( the NPRDS data hase.
A summary of your query is listed below.

QUERY:

You selected the following search condition(s):
Selected ttanufacturer is Parsons Peebles Elect Prod Inc

There were 12 records meeting the search condition(s).

DISPLAY AND SORT:

You selected to run gener@1 report 4

Component Failure Srief Report

You chose to sort the report by:

Sort
Sequence Field Name

If>(C+j„C5 . /VC/ffP / Z ~ P get/ f

/ o+ Sl
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Hucleer Plant Rellebil sty Data Systea - Failure Brief Report

tlnlt Coap Utl1 tty Coaponent td Dates. Nerrattves

Run Dates 12/10/90
Job Huabers 3018

GSlNSSI GENERA IEGSSEGIS

App I ~ EPGE
Descs Esserttency Generator

DDs tss/ 7/07
FSs tn/"..7/S?7
ID? 09/23/90

Ntrs P07h - Parsons Peebles Elect Prod Inc
Hod N??as L-11071

?Sod Ids

Systeas EE4 -Eaergency Po?ser-OE
Utl Syss EHS/509

rQ~ ~7>5 gT~L~~~ g)ping +EN'

Drscs St?SILE PERFI?Rt?INO MAINTENANCE DLIIING REFlKLIIH DUTAGE ~ 4 VISUAL
EXAM Rl'Vt-'.ALES TllAT THE ROtOR HINDIWtS OH HO 11 PI.E HAD SEPARATED
FROM SHAFT POLE NAHKR AMD SOLD OUT TOHARDS ST4TOR ON DEL4VAL
Ft?URGENCY DICSFL GENERATOR ~ !NDIVIDUALHIRES IN MINDING HAD
DFLA?stNAIED AND ovFRLAPPED THE PDLYEBTER RE81N coATING HAD Ptx.LKD
ssav Nrnl MINDING aND EXPOSED AN Ut» AIHTKD BINFACE .

Cause. s ENGINEER I NO DEPT IN CISSJUMCT ION HITH SOUTHCST IIKWAIICH
INSTITUTE CONSIDERED TI% PROBABLE CAUIK TO SK 4 CtNIIIHATIDHOF TI%
FOLLONING ~ I l INADEOUATK ATTKNTIISI Tb SIRLls LIFE AIKI STOIIAGE
CONDITIONS ~ 2 I RESIH APPLIC4TIOH ERRORS AHD 5 ) CISITAHIHATIOH DIAIIA
APPI. ICAT ION ~

Act s ~ ?ns TISC Da?SAGES POLE Sl48 REtlOVED ~ REPAIRED 4HD REIISBTALLED ~ OTHER
I DI.ES NERF. INSPECTED AMD FOUND ACCEPTABLK ~ IH 4DDITIDN ~ 4 PERIODIC
VISUAL IH~:CTII?M PROGRAM AND 4H ELECTRICAL TEST PROGRAM HAVE SEEM SET
UP TO tsONITOR PERFORMANCE IN THE FUTURE ~

GPCASSVI GENER4 1210%1002801

apple EFGK
Desc ~ Eaergency Generator

DD s 07/19/09
FS? 07/19/8't
tDs 06/12/90

Systeas EEB <aerpency Po?ser-H
Utl Syss 2405

Htrs P076 - Parsons Peebles Elect Prod Inc
Nod N?ses L-11117

ttod tds

Dcscs NSSILF PERFI?RHINO tSOHTHLY SURVEILLAHCE OF Tl& EtKRlKHCY DIESEL
GENERATI?R ~ PLANT OPFRATORB NOTICED HIDE CIPIRKHT SHING DH ALL TMIEE
PHASES ~ THIS f AILURE HAD tKI BIGNIFICANT EFFECT TO Pl.4NT ST4TUS e I
t»St?a 1890 108 I

Causes THE CAUSE OF THE FAILIS?E H4S DUE TO 4 DKPKCTIVK IIKIIOTK bATE
FIRING NODULE THIS NODIX.K 18 A PIECE PART OF THE EXCITER CIRCUIT ~list CnttSE I?r Tl?E REtsOTE FIRIHG ttODULE FAILtÃIE 18 IPKNOssH .

Artiuns REPt. aCED THE DEFECTIVE REISOTE FIRING ISODULK NITH LIKE KIND FRIW
ssaRF??Ot?SE STOCK, PERFORtsED SURVEtLLANCE SATISFACTORILY, AHD RETURNED
I I TO SERVICE

GPCA?SV2 GO%RA 2240584001601

4pp1 s EPGE
Oases Eeergenry Generator

DDs 02/01/90
FS s 02/0l /90

~ ID? Ol?/t /90

Nfrs Pn76 - Parsons Peebles Elect Prnd Inc
tlod tksas L-11117

ttod Id s

Systeas EEB Waerttency Po?ser-N
Utl Syss 240$

Doses THE EISERGENCY DIESEL GENERATE HOKE HOT PICK~ LO4D DUE T6 LOH
EXCIT4TION DURING THE PERFRONANCE OF THE MONTHLY StlRVEILLANCE THIS
FAILIIW. ISAS f I?UND BY PLAN'I OF'ERATORS AND HAD NO SIGNIFICANT EFFECT TO
FtaNr slasUB . I t»st?s 29uOn2nl

Causes TISH CallSC OF 1ISE I AILURC HAS DIIE TO 4 DEFECTIVE REMOTE FIRIHG
W)DISLE shill.H IB 4 I ll:CC PART OF TFK EXCITER CIRCUIT ~ THE CAIISE OF THE
Rl.tllltl; I IS<ING tSOI?ULE FAILURE IG II%'NOSSN ~

art ssass RCFLACED NIE DEFECTIVE REISOTE FIRIHO I%SIX.E HITH LIKE KIND FROtt
ill?I?LISOUSE STOCK ~ PERFORMED SURVEILLANCE s AND RETURNED IT TO SERVICE
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Q%00S AA Huclear Plant Rellablllty Oats Systea - Failure Grief Report Run Dates 12/10/90
Job Nuabers SOIB

a Unit Coap Utility Coaponent Id Dates Narratives

DPCCNS I l%1KRA EPCGE4

nppl ~ EpfK
Descs Eaerpency Generator

DD ~ Oa/I I/Rh
FS ~ Oa/09/06
Ins 09/22/88

tlfra P07h - Parsons Peebles Elect Prod Inc
Hnd Nuaa NONE

Hod tds

Descs A LOSS OF GENER4TOR FIELD N48 EXPIRENXD DIVING SCfKDULED
OrFAAGILITY TESTING OF DIESEL ENGINE IA ~ LOSS OF SYSTEH REDINDntKY ~

Nn FrFrcr DN pLANr .
Causa s IIIAKE SILICON CONTROLLED RECTIFIERS AHD ted% DIODE HAD F41LKD IN

GENERATOR CONTROL PANEL ACTUAL CAUSE OF FAILURES WAS NOT DETERHIHED

Act )nna AEPLACFD RECTIFIERS AND DIODE ~ PERTORI%0 FICTIONAL TEST AND
REIUANFD DIESEL GENERATOR TO BERVICE ~ SR 5 / il / 86 I EGL )

Systeaa EES «Eeerpency Posser-N
Utl Sysa EPC

GPCANVI ICNTRL I21050100200IR

Appl I
Desc I

DDI 07/19/90
F 8 ~ 07/19/90
IDI 07/21/90

Systeaa KES -Eeerpency Posser-N
Utl Gysa 210$

tffra P076 - Parsons Peebles Elect Prod lnc
Hnd Nuaa 12-12500-100

Hod Id I

Desr.a EHERGENCY DIFSEL OEHERATNI Tlt4IN "8" KVAAS SNIHG FROH
nrPAOXIHATFLY nno Tn hnn0 KVARS AT FUL'L LOAD AND THE AtrS SWING FROH
nbOUI 900 Tn 1200 Af%% ~ THIS Fn)LURE NAS FOUND DIXIINO TraE PERFOAHAIICE
OV a SuraVt ILLANLK TEST aND HAD NO SIGNIFICANT EFFECT TO PI.ANT STaTUS .

Causes INVESTIGATION REVEALED THAT BK CAUSE OF TRK F4)LURE N4S DUE TO A
DEFKCT IVE VOLTAI< REGULATOR ~ THE CAUBE OF'HE VOLTAGE REGUL4TOR
FAILUAF. IS IINt'NIIIIN . I PARSON PEESLES ELECTRIC PRODUCTS PART 1
72 I .0nn ~ 100 )

Action: ArrL/<En DEFECTIVE VOLTAGE REGN.ATOR IIITH LIKE KIND FRIT
WAAEIXXISK IIICK, RAH DIESEL AND VERIFIED CORRECT KVAR AND Ate
)NDICnT ION AND RETURNED IT TO SERVICE . ( Issns 19003350 )

Ntefesr'2 ICHTRL 2EGSOEOI VR

4ppl s

Desca

DD I 09/ Sn/9n
FSI 09/3n/90
Ins it/Ia/90

Hfra P07b - Parsons Peebles Elect Prod Inc
Hnd thsea 72 12'500 100

tsod Ids

Systees EE4 -Eeerpency Poaser-GE
Utl Gyss EGS

Dssra NITII TIX lINIT SIIUT DONN FOR 4 REFLKLIHO OUTAGE ~ THE DIVIBIOH I
GrnNnnv EHERGENCY nlESEL OEHERATNI OUTPUT VIX TAGE ae) FIELD CIXIRENT
FAR EXCEEDED EXPECTED OPERA) IHG VALUES %44 THE DIESEL ISAS STARTED
AFICR HA)OR HAINTENANCE, HAD BEEN PERFORHEp i THIS DEGR4DEO THE
N'KAAAILIIY Of: THE DIESEL HOWEVER THE PLANT NAB HOT SIGNIFICAHTLY
ni.rEcrFD .

Casvaea KI I.CIAICAL HAIHTEN4HCK PERBONNEL FOUND DIRTY COIBIECTIONS ON THE

LII4D SIDF. OF TIIE POTENTIAL TRANSFORHERS I ASSOCIATFO DEVICE ) AND HAY

HAVF. CAUSED SAD SENSINII OF VOLTAGE RE4DINGS ~ THE AUTO VOLTAGE
AEOIX.ATDA W4II I UUND DFf:ECTIVE DURING THE PROCESS DF TROUSLKSHOOTINO ~

TiifG wnS Nnf THE CaUSC OF IIIE FatLUAE .
Act saana CI EIITAICAL tsnINIENANCE PERSONNEL REPLACED TtK VOLTAGE REGULATOR

Wl fil AN IntNIII:nI,PARK IHF. L(inn SIDE POINTS OF THE POTENTIAL
ffsnN.P'IIAHtf< Wf AL CLEANED fHE DIESEL WAS SUCCESSFULLY TESTED AND NAS

id rlraNln IO SLAVICE l WR OIVP<0-: )

I
«I ~ «saw ~ ~
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) ~144 Nuclear Plant Reliability Data Systee - Failure Brief Report Run Dates 12/10/90
Job Hueberf 5018

Unit Coep UtilityCoeponent Id~2 ICHTIIL 2EGSSEGI VR

4ppl ~

Desc I

Dates

DDI 05/12/89
FB ~ 03/09/89
IDs 11/ID/9<i

N<rs P076 - Parsons Peebles Elect Prod inc
Hod Nues 72 12%0 100

Ittid ldt

Narratives

D«sc s HIIH THE UNIT IH COLO IPRITDOIRI ~ tÃ%RATI(BIS PERStROKL HERE
FWRFORIIIN(I 4 SURVEILLANCE TEST ON TI% DIVISION I DIKSEL GENERATOR laKH
fHI;Y ENf.DUN((RED AN OVERVOLTNR C(%(DITI(BI 4T THE OUTPUT TKRSIINALS ~

Cattsvt THE CAUSE OF TISK FAILURE I!AS DETERIIINEO TO BE FRR4TIC BEHAVIOR
THE VOLTA!IE REGUL4TOR

Actions IHf. AUIOttnf IC VOLTAGE RKOULATOR N48, REA.ACED AND DIESEL
IIEIIKRATOR OU'ff'Uf VOLTAGE HAS VERIFIED TO SE 4PPROPRI4TE ~ ( IBI 119526
I I

Systees EE4 -Ewrpency Potter-GE
Ul,l Syss EOS

APSPAVI IGNIS 1 JDGAB0290VRS

4ppl I
Desct

DDs II/23/87
FSI li/19/87
IDs 06/ID/90

Hfrs P076 - Parsons Peebles Elert Prod Inc
Hod Niint 7212201100

Hod lds

D«act DURING LOAD TESTING OF EI%RBENCY OPERATOR ~ 8EIKRATNI IKNT TD
FULL LOAII OUT IIF CONTROL

Caus«t CAUsri Or FAILURE DETERHINED TD SE 4 DEFECTIVE DIEBEL OENERAT(BI '
'OLTAGE REOUL4TOR I!RIDGE SELECTOR SNITCH ( NONREPORT4BLE CT%%%NENT
SHIT(:H "Sl" ON VFNDOR PRINT NOIS-IS7 ) ~ SUSPECT NORNAL / CYCLIC

HEAR
Acl i!tnt SEI.ECTOR Sl4(TCH I(AS REPLACED AHD TEST RUH OF GEtKRATOR HAS

PfRFORIIED ( 00 hl667 I

Systeet EED -Eeergency Potter-CE
Utl Syss DO

APSPAVI ICHTRL 1JDOBB0290VR

Appl s

Di!sc I

P076 - Parsons Peebles Elect Prod Inc
7212201 100

Nfrs
Nod Nues

Hod Id s

Systesis EED -Eeergency Potter-CE
Utl Syst DO

DDI 12/08/09 D«sc t D(%1NG SURVIELLANCE TESTING ~ DIESEL QEIKRATOR 8 Vm.TRBE
FSs il/18/89 RFOULATOR HOIILD OM.Y CRE4TK ISOOVAC HAXIIKSI ( DEBIBH IS TO INCREASE TG
IDs 06/2 /90 1ho0VAC I THE UNIT HAS IN A,REFUELIHG OUI@K ~

Caus! t fIIE VOLTAGE REOSII.ATOR PRE-POSITION BOARD RELAY AHD INTEGRATED
CIRCUI T ( IC ) CHIP IIERE FOUND TO BE DEFECTIVE ~ SUSPECT CAUSE OF BOTH
I'AI(IIR(.fiHAG NOfdtAL COIS'ONKHT HEAR / AGING CAUSE UNI'HOIIN ~

Aetio!it THE DEFECTIVE " POTTER-BRU«IFIELD " RELAY AND IC CHIP HERE
RESIOVCD AND REPLACED SURVIELLANCE TESTS HERE SUCCESSFULLY UTILIZED
45 RETFSTING ~ ( 0!!~9535BPCII I

5
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NFRG0444 Nuclesr Ptsnt Reit ~ t>titty Oats Systee Fet lure Brtef Report Run Dates 12/10/90
Jab Muebers 5018

Unit Coep UtilityCoeponent Id

~ APSF AVI )CNTRL IJDGBBn290VR

Appls
Descs

Dates

DDs 12/I ~/0/
FS> It/27/07
Ins 06/)5/)0

tsfrs P076 - Persons Peebles Elect Prod Inc
Nod Mu>ss 7212201100

Nod Id s

!>yste» ~ s EED -Es>erqency
Poiier-CE't.l

Syss DG

Ns r re t I vs. s

Drscs I )Sf FS)FNCY Dlf SFL GENERATOR HAD A FLUCTUATINO LE4DINB POMER FACTOR
ssslsi occts'ED Ds)RING sf.s) FDLLDIIING THE PARRALLELINQ oF THE OENERATDR

ls) f)IE 4 . )hs vsss I (&ID
r~u~o) ra))SF. OS'finnf)C COMDITIIps )SAS a DIRP/ POTEMTIOSSETER OM

)NSTA>slnMFI>s)S rarfnGtT)nN DonRD OF THE VOLTAGE REGULATOR . SUSPECT
Nnns)AL wcnR / AGtMG I GEE VENDOR PRtNT )sot8-80 ) .

Ar t i>in s f'i)sf Nf I OSSE ) f R SSA>J )SIPED I CLEANED ) ) FLUCTUATIONS STOPPED
>»>2640nl )

PKF>HCSt MOTOR 18-P-157

Appl s CNBOPU)%)
Doses Cand Booster Pussp )lotar

DDT 02/15/87
FBs 02/15/07
IDs 11/02/90

Ds.ss s )SSIILE IN SERVICE THE SECONDARY CONDENS4TE PIG'S> TRIPPED OFF LINE ~

Causes I)a<S)USA) AN INVCSTIGATION IT M4S FOUND THAT THE PUSSP'8 )IOTOR HAD
AN t)PI:N I:IRCU)I'N THE STATOR FIELD ~

ni t sn >s SSS)TOrs SSA REPLACED NIICH NECESBIT4TED REDUCED POMER OPER4TIOM .

Nfrs P076 - Parsons Peebles Elect Prad lnc
Hnd Nu>ss C5009J

)Sod Ids

Systees ISID Wondensete-GE
Utl Syss 4D

PEG)>CSI )SOTOR tCM-157

App I s CMBOPU)IO
Drsc) Cond Baoster Puep llotor

DDs 07/15/80
FG> 07/15/00
ID> tt/i72/90

)Sfr s F076 - Persons Peebles Elect f'roil tnr.
)Snd Niuss C50n'9J

Noi) Id s

!>ystres )1)D -Condensste-GE
utl Sysi nD

Descs )S0'88n714t 15 - DtfRIMG NORMAL PLANT OPER4TIOMS AN OPER4TOR OBSERVED
OIL LEA) ING FRO)s OIL LINE CONNECTIONS TO THE SECONDARY CONDENSATE PUMP
I IC-f'-15'/ ) MOTOR Ull COOLER

C~»~vs I'AG) f. T!l )SAD l4>EN REUSED DECA)SE MORN AND DETERfOR4TED ~

ni.tsniis S.ONNFCrtt)NS SSFRE TIGHTENED aMD LatER GASKETS )SERE REPLACED, THE
L INt:0

TED�)

LD SA'I lr>FAG)OR)ALLY AND THE )SO)OR RETURNED TO SERVICE ~
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1. 02I2212
Command=-==>

NPRDS — Mfr Search Condition Table Row 0001 of 1609

TRIC P DUCTS NOT FOUND. PRESS <Fl> FOR HELP. 4l
Select Nfr(s) by typing S ne>:t to the Nfr(s) to be included, QR
E':elude Nfr(s) by typing X ne:ct to the Nfr(s) to be e:.eluded.
Press <F2> to end selection. (F1=Table Usage Help,FZ=Prev Menu,F4=Primary Nenu,
F6=Query Summary, F7=Up, F8=Down. F12=-Repor t .. =Fi el d He I p )

To find a specific Nfr. enter all or part of name:
and press <ENTER> . Press <F5> to repeat find.. Type S or X by selection(s).

Code Nanufacturer Name
A5=.6 Abbeone Cal Inc
A516 Abbott Heat E:cchanger Corp
A048 Abbott Power Corp
A021 Abbott Transformer Div I Abbott Transis Labs
A567 Abernathy ,'homas and Gauggel
AOZO Accurate Air Engineering Inc
A028 Ace Controls Inc
A701 Acme Elec Corp
A597 Acme Structural Inc
AO i8 Acopian
A042 Acro-Nag Inc
A051 Action Instrument Co Incl Action-Pal: TN
A569 Acure., Corp





1. 0 - /2212
Command==-=>

NPRDS — Nfr Search Condition Table Row 1016 of 1609

To find
and pre

Code
N005
N007
N010
N015
N020
N024
N040
N051
N055
N060
N02o
N070
J010

a specific I'1fr, enter al l or part of name:
ss <ENTER> . Press <F5> to repeat find. Type S or X by selection(s).

Nanufacturer Name
Nalco Chem Corp
Namco Controls
Nash Engg Co The
National Acme Div / Acme Cleveland
National Annealing Box Co
National Brd
National Forge Co
National Sonics Corp / Sensall TM
National TanL 8c Nanuf ac turing Co
National Valve 8. tlfg Co
Natkin 5 Co
Neci-Nuclear Engg ~! Components Inc
Neles-Jamesbury/formerly Jamesbury

NANCO FOUND
Select Nfr(s) by typing S next to the Nfr(s) to be included. OR

Exclude Nfr(s) by typing X next to the Nfr(s) to be excluded.
Press <F2> to end selection. (Fi=-Table Usage Help,Fi=Prev menu,F4=Primary Menu,
F6=Query Summary. F7=Up, F8=Down, F12=Repor t, '?=Field He l p )

<> y gee. I AM
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Iiuclear Plant Reliability Data System
General Report

For: Brian Steen-sarsen
Pacific Gas and Electric Caspany

Report- Id: KPRGOOM

Job Number: 8275

Run Date: 01/17/91
Run Time: 13:20

Introduction:

The attached report was generated by your query of the KPRDS data base.
A sweltry of your query is listed below.

QUERY:

You selected the following search condition(s):

Selected Manufacturer is Portec inc

There were 62 records meeting the search condition(s).

DISPLAY AND SORT:

You selected to run general report 4

Component Failure Brief Report

You chose to sort the report by:

Sort
Sequence Field liame

Manufacturer Model Number

Manufacturer Mode) 1D





Nuclear Plant Reliability Data System - Failure Brief Report
By: Nanufacturer Nodel Naker, kanufacturer Hodel 10

Run Dates OI/17/91
Job Nuaber: 8275

Unl t Caap Ut I I I ty Component Id Dates Narratl ves

P PL SE5 I GENERA OG-501C

Nfr: P292 - Portec Inc
Nod Noa: II70

Hod

Id'ystem:

EEA -Emergency Poser-GE

Utl Sys: 024

00: 05/04/90 Desc: MITH THE UNIT AT 100 PERCENT POMER, A HAINTENANCE NECHANIC

FS: 04/10/90 NOTICED OIL LEAKING FRON THE AIR VENT PART OF THE GENERATOR BEARING
Appl: EPGK ID: 09/10/90. HIGH TENPERATURE TRIP SENSOR . THE HIGH TENPERATURE TRIP SENSOR IS A
Oesc: Emergency Generator PIECE PART OF THE GENKRATOR . THIS DEGRADED THE TRAIN . THE OIESKL

MOULD HAVE STARIKO ANO RUk UNDER Ak ENERGENCY START BUT NOT UNDER TEST

CONDITIONS . PLANT OPERATION MAS UNAFFECTKD .
Cause: IkVKSTIGATION REVEALEO THAT THE TRIP SENSOR HAD NOT BEEN PROPERLY

REINSTALLED Ik ITS HOUNTING HOLE AFTER Ak 18 NONTH DIESEL OVERHAUL .
HAINTENANCE HAD ANTICIPATEO INSTALLING A RKPLACENENT BU'I HAD kOT DONE

SO .

Action: THE TRIP SENSOR MAS PROPERLY HOUNTED, THE FITTINGS MERE

RECONNECTEO AND THE LOCK NUT TIGHTENED ~ THE TRIP SENSOR MAS

RECALIBRATEO ANO PUT BACK INTO SERVICE .

PgVegyL.V~Ig Pb~ g i-IC VT Stf Sgt @~ay

PPLSESI GENERA OG-501D

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Nod ken: tll0

Hod Id:

System: EEA -Emergency Peer-GE
Utl Sys: 024

+rt/4 /c" 8 <I4

8'0:

01/25/89
FS: 04/25/88
ID: 06/29/89

Oesc: MITH THE UNIT AT 100% POMER HAINTENANCE MAS PERFORNING THE

EHERGENCY DIESEL GENERATOR ( 0 / G ) MINDING INSULATION RESISTANCE

CHECK ( HEGGER ) AS PART OF TECHNICAL SPECIFICATION 18 HONTH D / G "0"

INSPECTION ( SURVEILLANCE NUHBER SN-024-001 ) . THE NEGGER TEST ONE

AS PART OF THIS HAS ACCEPTANCE CRITERIA AROUND 10000 NEGOHNS AT 500VX
. THE GENERATOR FAILED THIS TEST BY GIVING ONLY 10000

Cause: OHHS AT 500VOC . THE CAUSE OF THIS IS THE INSULATION BREAKOOMN

DUE TO HEARING OUT . THE INSULATION BREAXOOMN THEN CAUSKS A SHORTED

CONDITION BETMEKN MINDINGS . THE ROOT CAUSE OF THIS EVENT COULD NOT BE

FOUND BECAUSE THE HEGGER TEST FINALLY INCREASSED MITHOUT HAINTENANCE

FINDING THE SHORTEO MIRE . THE GROUND COIL MAS ISOLATED AND ALL THE

SOLDERED CONNECTIONS OF THE MINDINGS MERE CLEANED MITH A

Action: HAGNET . THE COILS MERE BLOMN OUT MITH AIR AND 10 TO 13 ANP OF

CURRENT MAS RUN THROUGH THE COIL GROUPS TO MARH THEN UP FOR 22 HOURS
'HISHELPS TD SOFTEN THE INSULATION SO THAT THIN SPOTS MILL THICKEN .

HAINTENANCE OBSERVED POOR RESISTANCE TESTS THROUGHOUT THE REPAIR

EFFORTS ( A TEHPORARY FIX ) SO THE MINDING IS SCHEDULED TO BE REPLACED

IF THE FINAL HEGGER TRENDS DOMN DURING THE NEXT TEST .
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NPRG04AA Nuclear Plant Reliability Data Systea - Failure Brief Report
By: Manufacturer Hodel Number, Manufacturer Hodel 10

Run Date: 01/17/91
Job Nuaber: 8275

Uni t Canp Ut I I l ty Caeponent Id Dates Narratives

PPLSESI GENKRA OG-5010

Appl: EPGE

Desc: Emergency Generator

DO: 05/21/86
FS: 08/19/85
10: 09/18/86

Hfr: P292 - Portec Inc
Hod Nue: II70

Hod Id:

Systen: EEA -Eaergency Peer-GE
Utl Sys: 024

<<< y~ 4 usa™7 SNS I

Desc: MITH THE PLANT KEAR 100% POMER, HAINTEKANCE PERSONNEL MERE

PERFORMING THE DIESEL GENERATOR ( 0 / G ) 18 MONTH INSPECTION (
SM-024-001 ) . THE SURVEILLANCE FAILED THE HEGGER TEST'S ACCEPTANCE

CRITKRIA ON THE EXCITER PORTION OF THE GENERATOR . AFTER SERVICING THE

D / G FOR THIS PROBLKH IT MAS RUN . UPON DOING SO THE GENERATOR HAD AN

ARC-OVER MHICH STARTED A FIRE IN THE HAIN PLANT PROCESS COMPUTER .
Cause: THE ROOT CAUSE OF THE MEGGER FAILURE AIS POSSIBLY THE FIRE MERE

OUE FROH GROUNDING OF THE GEKERATOR . THIS GROUNDING MAS PROBABLY

CAUSED BY DIRT ANO MOISTURE ACCUHULATIOK IN THE GENERATOR . THIS IN
TURN MAS PROBABLY DUE FROH THE NINTENANCE AND CONSTRUCTION ACTIVITY
FOR THE NEM ( 5TH ) 0 / G ADDITION . THE ARC-OVER MAS CAUSED BY HUHAN

ERROR BECAUSE THE SLIP RING MIRING LUGS MERE NOT TIGHTENED

Action: SUCH THAT THEY MERE PULLKO OFF OF THE SLIP RINGS THUS CAUSING

THE ARC-OVER . BECAUSE OF THE ARC-OVER , CURRENT MAS ALLOMEO TO REACH

THE INPUT CARDS OF PLANT COMPUTER THAT MONITORS THE 0 / G ( THE

COHPUTER IS SOHE DISTANCE FROH THE D / G ) . THE D / G MAS CLEANED AKD

TERMINAL LUGS 'MERE REPAIREO AKO REPLACED .

PPLSESI GENERA OG-501A

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Non: NI70

Mod Id:

Systea: EEA -Eeergency Peer-GE
Utl Sys: 024

DO: 05/21/86
FS: 05/21/86
ID: 02/19/87

Oesc: ON NY 21, 1986 DURING THE PERFORNKCE OF THE DIESEL GENERATOR

START SURVEILLANCE THE 'A'IESEL GENERATOR OG-501A 010 KOT ACHIEVE

THE REQUIRED VOLTAGE OF 4160 PLUS OR HIKUS 400 VOLTS . AFTER STARTING

, DIESEL FRKQUEKCY 'MAS APPROXINTELY 59 . 2 HZ ANO VOLTAGE MAS

APPROXINTELY 2700 VOLTS . AT'IEHPTS BY THE CONTROL ROOH OPERATOR TO

IKCREASE VOLTAGE.MERE UNSUCCESSFUL .
Cause: UNIT I AT 100% , UNIT 2 AT 93% . INVESTIGATION DETERMINED THE

MOST LIKELY CAUSE OF THE EVENT MAS HISOPERATION OF THE 'VR'ELAY IN

THE VOLTAGE REGULATOR . THE RELAY HISOPKRAtlON CAUSKD THE FIELD

FLASHING CIRCUIT TO REHAIK ON , PREVENTING VOLTAGE FROM INCREASING .
OPKRATIONS'TTEMPT TO INCREASE VOLTAGE INCREASEO THE VOLTAGE SETTING

ON THE MOTOR OPERATED POTKNTIOHETER ( MOP ) . AFTER

Action: AK UNEXPECTED TINE DELAY THE 'VR'ELAY ACTUATED . THE GENERATOR

VOLTAGE INCREASED TO THE VALUE SET ON THE MOP CAUSING THE OVERVOLTAGE

RELAYS TO ACTUATE . THE 'A'IESEL GEKKRATOR HAS BEKN RUN SIX TIMES

SUCCESSFULLY SINCE 5 / 21 / 86 MITH NO DUPLICATION OF THE EVENT . THE

RELAY MAS TESTKO ANO OPERATIONS HAVE BEEN TRAINED TO PREVENT THE

VOLTAGE REGULATOR SETTING FROH BEING SET ABOVE RATED VOLTAGE
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Nuclear Plant Reliability Data System - Failure Brief Report

By: Nanufacturer Hodel Nueber, Hanufacturer Hodel ID

Run Date: 01/17/91
Job Number: 8275

Unlt Caap Ut I I Ity Coaponent Id

PPLSESI GENERA OG-501A.

Appl: EPGE

Desc: Emergency Generator

lifr: P292 - Portec lnc
Nod Non: f170

Nod Id:

System: EEA -Emergency Power-GE

Utl Sys: 024

Dates Narrat Ivts

OD: 08/22/86
FS: 08/22/86
ID: 03/06/87

Desc: ON 8/ 22 /86, MITH UNIT OIIE AT 100\ POMER A% UNIT 2 IN

REFUKLING OUTAGE . THE 'A'IESEL GENERATOR MAS RENOVED FRON SERVICE

TO TEST FOR VOLTAGE REGULATOR PROBLEHS ( REFERENCE FAILURE REPORT

DATED 860521 ) IN tHE GKNERATOR OG-50IA . ON THE FIRST ATTEMPT TO

START , THE GENERATOR OID NOT ACHIKVE REQUIRED VOLTAGE . ANO TRIPPED .

Cause: THE TRIP SYHPTONS INDICATED VOLTAGE REGULATOR PROBLEliS .

CHATTERING OF THE 'VR'ELAY CONTACTS , MHICH TRANSFKRS THE GENERATOR

FROM FIELD FLASH TO SELF EXCITATION . HAD CAUSED THE FIELD TO COLLASPE

WILE tHE GENERATOR TERHINAL VOLTAGE REHAINEO CONSTANT . THIS 'MAS

ATTRIBUTED TO A DESIGN PROBLEH MITH THE 120 / 24 VOLT STEP DOMN

TRANSFORHER AIfD RETIFIER ASSKHBLY .

Action: AN 'URGKNT'ESIGN NODIFICATION MAS INITIATED TO INSTALL A

CAPACITOR IN THE BRIDGE THAT SUPPLIES THE 'VR'ELAY COIL . BENCH TEST

SHOMKO THIS TO GREATLY REDUCE CHATTER , ALLOMING THE RELAY TO ACTUATE

CLEANLY . AFTER INSTALLATION , TESTING SHOMEO CHATTER , THOUGH REDUCED

, STILL EXISTED . INVESTIGATION TO RESOLVE THE PROBLEIi PERNANENTLY

CONTINUES .

PGCTNPI GENERA N-106A

Appl: EPGE

Desc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Non: L-10927

Nod ld:

System: EEB -Emergency Peter-M
Utl Sys: EOG

PGCTNPI GENKRA K-106A

Appl: EPGE

Desc: Emergency Generator

Nfr: P292 - Portec lnc

00: 01/10/83 Desc: DURING NORNAL OPERATIONS AND SURVEILLANCE TESTING, THE VOLTAGE

FS: 01/10/83 CUTOUT FAILED TO MORK WKN THE EDG RPH DROPPED TO < 690 RPN .

ID: 04/25/90 Cause: STICKY ANO OAHAGED AUXILIARYCONTACTS . NO EFFECT ON AUTO OR

HANUAL DIESEL STARTING OR LOADING FUNCTIONS .

Action: REPAIRED . CLEANED, AND ADJUSTED AUXILIARYCONTACTS . TESTEO

SYSTEH FOR PROPER OPERATION . HR-83-0156 .

DO: 06/10/83 Desc: DURING NORMAL SHUTDOMN OPERATIONS , THE OVER-EXCITATION ALARN MAS

FS: 06/10/83 ACTUATED ON THE HEST ( A ) EOG UNIT MHILE TESTING . NO EFFEC'I ON PLANT

ID: 04/25/90 OPERATIONS .

Cause: THE OVER-EXCITATION ALARN RELAY ACTUATED PRENATURELY ; PROBABLE

CAUSE OUE TO DEFECTIVE RELAY CIRCUITRY .

Action: REPLACED OVER-EXCITATION RKLAY AIO TESTED FOR PROPER OPERATION .
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NPRG04M Nuclear Plant Reliability Data System - Failure Brief Report
By: Nanufacturer Hodel Nuaber, Nanufacturer Hodel 10

Run Oatet 01/17/91
Job Nuaber: 8275

Uni t Caaq Ut l I I ty Component Id

PGCTNP I GENERA K-106A

Appl: EPGE

Desc: Emergency Generator

lifr t P292 - Portec inc
Hod Nma: L-10927

Nod Id:

Dates Narratives

OO: 03/28/85 Oesc: DURING INSPECTION AT FULL PLANT POMER , THE FIELD FLASHING

FS: 03/28/85 RESISTORS FOR THE EHERGENCY DIESEL GENERATOR MERE FOUN TO SHOM SIGNS

10: 04/25/90 OF HAVING OVERHEATED . BUT CIRCUIT REHAINED FUNCTIONAL .

Cause: OVERHEA'TING OF THE RESISTORS , PROBABLY OUE TO ELECTRICAL

OVERLOAD .
Action: REPLACED TMO FIELD FLASHING RESISTORS .

System: EEB -Emergency Paar-M
Utl Sys: EDG

PGCTNPI GENERA K-106A

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nmn: L-10927

Nod Id:

00: 07/20/83 Desc: DURING NORHAL POMER OPERATIONS . THE 'A'RAIN EHERGENCY DIESEL

FS: 07/20/83 GENERATOR ( EDG ) DIO NOT OPERATE CORRECTLY . NO EFFECT ON PLANT

ID: 04/25/90 OPERA'TIONS .

Cause: THE EDG SPEED SMITCH MAS FOUND OUT OF ADJUSTHENT ANO DEFECTIVE ,
CAUSING A FALSE SPEED SIGNAL MHEH THE DIESEL MAS SECURED .

Action: REPLACED SPEED SMITCH ADJUSTED SPEED SMITCH FOR PROPER OUTPUT

; AND TESTED THE EOG UNIT FOR PROPER OPERATION . NR-83-2747 .

System: EEB -Emergency Peer-M
Utl Sys: EDG

PGCTNP I GENERA K-106A

Appl: EPGE

Desc: Emergency Generator

lifr: P292 - Portec Inc
Hod Nun: L-10927

Hod Id:

00: 09/16/83 Oesc: DURING NORHAL POMER OPERATIONS, THE FIELD FLASH RELAY ON THE
'A'S:

09/16/83 TRAIN EOG MAS OBSERVED TO FAIL DURING SURVEILLANCE TESTING .
IO: 04/25/90 Cause: A COIL IN THE FIELD FLASH RELAY UNLATCHING NECHANISH FAILEO

PREVENTING THE FIELD FLASH FROH DE-ENERGIZING ANO CAUSING OVERHEATING

IN THE CIRCUIT .

Action: REPAIREO EOG FIELD FLASH CIRCUIT ANO ADJUSTED SPEED SMITCH,

TESTEO EDG FOR PROPFR OPERATION . HR-83-3744 .
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System: EEB -Emergency Peer-M
Utl Sys: EOG
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NPRC04M Nuclear Plant Reliability Data System - Failure Brie Report

By: Hanufacturer Hodel Nueber, Hanufacturer Hodet 10

Run Date! 01/17/91
Job Number: 8275

Unl t Comp Ut I I l ty Cceponent Id Dates Narratives

O'LGGSI GENERA OIE225001

Appl: HPGE

Desc: HPCS Emerg hn Generator

DO'7/13/85
FS: 07/05/85
10: 08/05/85

Hfr: P292 - Portec Inc
Hod Nun: L-11022

Hod

Id'pss~

celiac Y
A<~~"'~y

6LIE-F ]

System: EEE -High Pressure Core Spray Peer-GE
Utl Sys: E22

Desc: DURING A DIVISION III STANDBY DIESEL GENERATOR FUNCTIONAL TEST ,
OPERAlORS SHUT DOMN tHE DIESEL GENERATOR MHEN SPARKS MERE OBSERVED

COHINC FROI THE GENERATOR BEARING END CAP . THE PLANT MAS AT

APPROXIHATELY 65% POMER .
Cause: HAINTENANCE INSPECTION REVEALED A LOM SPOT IN THE INSULATION

UNER THE GENERATOR BEARING INNER RACE . THIS CONITION ALLOMEO

EXCESSIVE RADIAL HOVEHENT OF THE GENERATOR SHAFT MHICH CREATED

CIRCULATINC CURREHTS . THESE CURRENTS RESULTED IH THE SPARKS AI6

OVERHEATIHG OF THE GENERATOR . ACTUAL CAUSE OF THE INSUlATIOH LOM SPOT

IS UNKNOMN .
Action: THE OAHAGED GENERATOR MAS REPLACED MITH THE DIVISION 111

GENERATOR FROH UNIT 2 . THE DANGED GENERATOR MAS SHIPPED TO THE

VENOR FOR INSPECTION AN REPAIR . HAINtKNANCE RETEST MAS SATISFACTORY

. ( K54336 )

HPLGG5 I GENERA OIE225001

Appl: HPCE

Oesc: HPCS Emerg Per Generator

00: 04/03/89
FS: 03/20/89
ID: 12/04/89

Mfr: P292 - Portec Inc
Hod Nun: L-11022

Hod

Id'ystem:

EEE -High Pressure Core Spray Poser-GE

Utl Sys: E22

Desc: DIVISION III DIESEL GENERATOR 5001 EXCITER VOLTS, AHPS, AN VARS

DROPPKO 10 - 15 % MHEN THE ENGINE MAS LOADED DURING A SURVEILLANCE

TEST ~ THERE MAS NO SIGNIFICANT EFFECT OK THE PLANT . MHICH MAS SHUT

DOMN FOR REFUELING OUtAGE 3 .

Cause: THE FAILURE MAS ATTRIBUTED TO THREE FAILED SILICONE RECTIFIERS IH

THE GENERATOR . ANO TO A HIGH RESISTANCE ACROSS THE CONTACTS, OF lHE

RELAYS 'MHICH PROVIDE FEEDBACK TO THE VOLTAGE REGULATOR ON DIVISION III
DIESEL GENERATOR 5001 .

Action: REPLACED THE THREE FAILEO RECTIFIERS AN CLEANED THE K2 AN K3

RKLAY CONTACTS IH THE VOLTAGE REGULATOR CIRCUIT ON DIVISION III OIESKL

GENERAtOR 5001 . A FUNCTIONAL RETEST MAS COHPLETED 'MITH SAI'ISFACTORY

RESULTS . ( E92165 )

/peRep'a. V

/fev. I
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HPLCGS1 GENERA OIP75EOOIA

Appl: EPCE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nut: L-11033

Hod Id: e5

00: 12/19/89
FS: 12/18/89
10: 10/27/90

d guLF (

Desc: OURINC NORHAL HAIHTENANCE ACTIVITIES, IT MAS OBSERVED THAT BOLTS

IN THE GENERATOR TERHINATION BOX COVER FOR lHE DIVISION I DIESEL

GENERATOR MERE STRIPPED OUT ANO NEEDED l0 BE REPLACED . THERE MAS HO

SIGNIFICANT KFFECT ON tHE PLANT, MHICH MAS OPERATING AT 100 PERCENT

POMER . THE DIVISION I DIESEL GENERATOR MAS NOT KFFECTEO BY THIS

FAILURE .

Cause: THE BOLTS IN THE GENERATOR TKIWIHATINNN RN TIIK DIVISION I

DIESEL GEIIERATOR MERE STIIIPPED DUE TO IIISALIGIKNTBETMEEN THE





System: EEA -Emergency Peer-GE
Utl Sys: P75

TERNINATION BOX COVER BOLT HOLES AI6 THER PERNANENT NUTS TACK HELDED
TO THE LIP OF THE TERNINATION BOX .

Action: THE DIVISION I DIESEL GENERATOR TERNINATION BOX NAS REPAIRED BY
REHOVlllG THE EXISTING NUtS ON THE TERNINATION BOX, STRENGTHENING THE
LIP OF THE BOX, ANO AttACHING NEN NUTS . NEN BOLTS HERE ALSO

INSTALLED . A NAINIENANCE RETESt VERIFIED PROPER OPERATION . ( HOO6228

)





NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Report

By: Nanufacturer Hodei Number, Hanufacturer Hodei IO

Run Date: 01/17/91
Job Huber: 8275

Uni t Comp Ut I I I ty Cmponent Id Dates Narratives

NPLGGSI GENERA QIP75EOOIA

Appi: EPGE

Desc: Emergency Generator

lifr: P292 - Portec Inc
Hod Nun: L-11033

Hod Id:

DO: 12/18/88
FS: 12/04/88

IO: 05/22/89

Desc: DURING SURVEILLANCE TESTING , THE OUTPUT OF OIESKL GENERATOR EOOIA

MAS OSCILLATING . THERE MAS NO SIGNIFICANT EFFECT ON THE PLANT , MHICH

MAS OPERATING AT 100% POMER .

Cause: THE OSCILLATION IN THE OUTPUT OF DIESEL GENERATOR EOOIA MAS

CAUSED BY FAULTY DIODES IN EXCITATION REC'fIFIER BRIDGE fl .

Action: THE FAULTY DIODES IN THE EXCITATION RECTIFIER BRIDGE MERE

REPLACED . DIESEL GENERATOR EOOIA 'MAS RUN AND THE OUTPUT MAS HONITOREO

TO VERIFY PROPER, STEADY OUTPUT . ( E86400 )

System: EEA -Emergency Peer-GE
Utl Sys: P75

HPLGGSI GENERA QIP75E0018

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Nod Non: L-11033

Hod ld:

System: KEA -Emergency Peer-GE
Uti Sys: P75

DO'7/11/86
FS: 07/1 I/86
IO: 07/29/86

Oesc: THE DIVISION Il DIESEL GENERATOR TRIPPEO MHILE FULLY LOADED DURING

A HONTHLY SURVEILLANCE TEST . THERE MAS NO SIGNIFICANT EFFECT ON THE

PLANT, THE PLANT MAS OPERATING AT 86% POMER .

Cause: THE EXACT CAUSE OF THE GENERATOR TRIP IS UliKNOMN . AN ANNUNCIATOR

FLAG INDICATED THAT tHE VOLTAGK BALANCE RELAY NIGHT HAVE CAUSED THE

TRIP BUT SUBSEQUEN'f INVESTIGATION BY HAINTENANCE PKRSONNEL DETERNINED

THAT THE VOLTAGE BALANCE RELAY MOULD NOT TRIP THE GENERATOR ~

Action: AFTER HAINTENANCE PKRSONNEL FOUND NO PROBLEH MITH THE VOLTAGE

BALANCK RELAY A SKCOND SURVEILLANCE TEST OF DIVISION II DIESEL

GENERATOR MAS COHPLETED SATSIFACTORILY . REVEIM OF THE INCIDENT 15

CONTINUING . ( E64051 )

SCESOS I GENERA 0/Gl

Appi: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Ntm: L-11058

Hod Id:

00: ll/23/82 Desc: 0 / Gl FIELD FLASH RELAY R-13 FAILEO TO PICK UP MHEN THE OIESKL

FS: 11/08/82 MAS STARTED FOR TESTING . R-13 PREVENTS THE DIESEL OUTPUT BREAKER FRON

ID: 06/27/89 CLOSING .

Cause: RANDOH FAILURE . 12 SUBSEQUENT STARTS RESULTED IN NO FAILURKS .

Action: CLEANED ALL RELAY CONTACTS .

System: EEB -Emergency Peter-M

Utl Sys: OGI f~ W 3/





NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Repor t
By: Nanufacturer Nodel Neer, Nanufacturer Nodel 10

Run Data: 01/17/91
Job N~r: 8275

Unit Crap Ut I I I ty Casement Id Dates Narratives

SCESOSI GENERA 0/Gl

Appl: KPGE

Desc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Koa: L-11058

Nod Id:

System: EEB -Emergency Pouer-M

Utl Sys: OGI

N: 02/06/89
FS: 02/06/89
10: 06/27/89

Oesc: 'MITH THE UNIT REFUELING, ENGINEERING MAS FOLLOMING A

POSTNAINTENANCE TEST ON THE DIESEL ENGINE ANO THE GENERATOR EXHIBITED

HIDE VOLTAGE SMINGS WILE IT MAS ON LINE .
Cause: INVESTIGATION BY THERNOGRAPHY REVEALED SEVERAL LOOSE CONNECTIONS

IN THE EXCITER CONTROL PANEL . ALSO NOTED SOME PHASE INBAIANCE ON THE

BRIDGE CIRCUIT . KXACT CAUSE OF FLUCTUATIONS OF VOLTAGE MAS NOT

DETERNINEO . REFERENCE - NCRI-P-7032

Action: TIGH'IENEO ALL CONNECTIONS FOUND LOOSE OR INDICATEO HOT ON

THERHOGRAPHY TFST . HADE PAHSE BALANCE AOJUSTHENTS ANO RETURNED

GENERATOR AND EXCITATION CIRCUITRY TO SERVICE .

SCESOSI GENEIN D/G I

Nfr: P292 - Portec Inc
Nod Nun: L-11058

Hod Id:

00: Ol/28/89 Desc: MITH THE UNIT REFUELING, NAINTENANCE FOUND THE ENERGENCY

FS: 01/28/89 GENERATOR LOMER OUTBOARD SUPPORT ( CASTING ) BROKEN AT THE UPPER

Appi: EPGE ID: 06/27/89 OUTSIDE, WERE THE OUST SEAL SITS .
Desc: Emergency Generator Cause: THIS MAS CAUSED WILE ATTEHPTING TO LIFT OUT THE LOMKR BEARING

HALF . THK JACK ANO THE LIFT PLATE SLIPPED AND CRUSHED THE LOllER PART

OF THE GENKRATOR BEARlliG HOUSING ANO BROKE APPROXINATELY 7 INCHES OFF

THE HOUSING AROUND THE OUSI'EAL ENCLOSURE . HAINTENANCE ERROR .

REFERENCE : NCRI-P-7002

Action: REPAIRED THE DAHAGKO AREA USING "
OEVCON

" TITANIUN PUTTY ON THE

System: EEB -Emergency Peer-M FRACTURED FACE . OPERATING EXPERIENCE HAD SHOMN THAT THIS TYPE OF'tl Sys: OGI REPAIR MITH OVER 40 STARTS / STOP CYCLES HAS PROVED DURABLE ANO CAN BE

CONSIOEREO PERNANENT. REPAIR . RETURNED ENGINE / GENERATOR TO SKRVICE .

QACPf~ M~~~ «+N» CO Sdg O/i7oi~< g

'PLAN01 GENERA K-4A

Appl: KPGK

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Nod Nsa: L10823

Hod ld:

System: KEC -Emergency Peer-BM
iUtl Sys: FOG

00: 03/31/75 Desc: SPORADIC TROUBLE ALARN .
FS: 03/31/75 Cause: DEFECTIVE TINE DELAY RELAY .

10: 07/20/85 Action: REPLACED PARTS .
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NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Report
By: Hanufacturer Hodel Number, Hanufacturer Hodel ID

Run Date! 01/17/91
Job Needer: 8275

Unit Comp Utility Component Id Dates Narratives

APLANOI GENERA K-4A

Appl: EPGE

Oesc: Emergency Generator

00: 04/23/75 Desc: BLOM PT FUSE ALARN .
FS: 04/23/75 Cause: CFVB RELAY HALFUNCTION .
IO: 07/20/85 Action: REPAIREO SPRING HOLDER ON RELAY .

Hfr: P292 - Portec Inc
Hod Nut: L10823

Hod ld:

System: EEC -Emergency Parer-BM
Utl Sys: EDG

APLANOI GENERA K-4A

Appl: EPGE

Oesc: Emergency Generator

DO: 05/11/76 Oesc: DIESEL NO . 1 FAILEO TO START ON SIHULATEO E . S . ACTUATION

FS: 05/11/76 Cause: FAILED DIODE IN THE DIESEL AUtO-START CIRCUIT

10: 07/20/85 Action: REPLACED DEFECTIVE DIODE

Hfr: P292 - Portec Inc
Hod Nma: L10823

Hod Id:

System: EEC -Emergency Peer-BM
Utl Sys: EDG

APLANOI GENERA K-4A

Appl: EPGE

Desc: Emergency Generator

00: 01/30/78 Oesc: DURING INSPECTION HEGGERED GENERATOR MINING CHECKED SLIP RINGS .
FS: 01/30/78 IDENTIFIED BAD VOLTAGE BOARD

IO: 07/20/85 Cause: UNKNOMN

Action: REPLACED VOLTAGE BOARD

Hfr: P292 - Portec Inc
Hod Non: L10823

Hod Id:

System: EEC -Emergency Pear-BM
Utl Sys: EOG

~can -(4
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Nuclear Plant Rellabl I I ty Data System - Failure Brief Report
By: Hanufacturer Hodel Nsnber, Hanufacturer Hodel ID

Run Dates 01/17/91
Job Nubert BZ75

Unit Caap Utility Caaponent Id

APLANOI GENERA K-4A

Appl: EPGE

Oesc: Emergency Generator

Dates — Narratives

OO: 07/25/78 Desc: DIESEL GENERATOR RUN TINE HETER FAILURE PIECEPART-TIHE CLOCK,
FS: 07/25/78 NUHECHRON-TYHETER, GHT HODEL

ID: 07/20/85 Cause: ELAPSED TINE HETER BAD

Action: REPLACED ELAPSED TINE HETER

Hfr: P292 - Portec Inc
Hod Nun: L10823

Hod Id:

System: EEC -Emergency Pouer-BM

Utl Sys: EOG

APLANOI GENERA K-4A

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Non: L10823

Hod

Id'O: 02/08/83 Desc: MHILE PERFORHING OVER-SPEED TEST ON K-4A , THE DIESEL ENGINE

FS: 02/08/83 OVERSPEED MAS HIGHER THAN SET POINT BY ( 3 ) RPH THAN HAX PERNITTED .
10: 07/20/85 Cause: SET POINT DRIFT FOR UNKNOMN REASON , OR POSSIBLY IHPROPER SETTING

BY PREVIOUS GROUP .
Action: ADJUSTED OVERSPEED TRIP HECHANISH TO PROPER SET POINT PER VENDER

INSTRUCTIONS .

System: EEC -Emergency Pouer-BM

Utl Sys: EOG

APLANOI GENERA K-4A

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod NNn: L10823

Hod

Id'ystem:

EEC -Emergency Peter-BM

Utl Sys: EOG

DO: 04/13/83 Oesc: VOLTAGE REGULATOR MILL NOT CONTROL GENERATOR OUTPUT DURING HONTHLY

FS: 04/13/83 SURVEILLANCE TESTING .
ID: 07/20/85 Cause: FAILEO SOURCE CIRCUIT BREAKER IN PANEL MOII, FAILURE OF 120 VOLT

AC . BREAKER COULD NOT BE OETERHINED .
Action: REPLACED BREAKER AT PANEL ( MDII ) . NEll BREAKER IS 30 AHP 2

POLE q BREAKER .

+EPICS
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NPRM4AA Nuclear Plant Reliability Data System - Failure Brief Report
By: Nanufacturer Ilodei Nuaber, Nanufacturer Hodel ID

Run Dates 01/17/91
Job Nuabert 8275

Uni t Comp Ut I I I ty Component Id

APLANOI GENERA N-4A

Appl: EPGE

Desc: Emergency Generator

llfr: P292 - Portec Inc
Nod Nm: L10823

Nod Id:

Dates Narratives

DO: 01/21/85 Desc: WILE PLANT AT 0% POHER, AIO DURING SURVEILLANCE TESTING OF THE

FS: 01/06/85 DIESEL ENGINE, FOUND THE GEIIERATOR EXCITATION SYSTEN NOTOR OPERATEO

ID: 07/20/85 POTENTIONETER ( HOP ) TO BE INOPERABLE .
Cause: INVESTIGATION REVEALED A BLOHN FUSE AI6 A FAILEO HOP . THE ROOT

CAUSE HAS THE INPUT DIODES PART OF NOP SNORTED, CAUSING THE FOES TO

BLOH . HOOIFIED THE CIRCUIT ANO RENOVED THE DIODE ~

Action: REPLACED FUSES AND IIODIFIED HOP CIRCUIT BY RENOVING THE DIODES .
RAC 1-85-034 .

System: EEC -Emergency Peer-BH
Utl Sys: EOG

APLNI01 GKNERA K-48

Appl: EPGE

Desc: Emergency Generator

00: 11/25/75 Oesc: INLET AND OUTLET FLANGES ON LUBE OIL SIDE OF COOLER LEANING

FS: 11/25/75 Cause: GASKET DETERIORATION

IO: 07/20/85 Action: REPLACED GASKETS

Nfr: P292 - Portec Inc
Nod Non: L10823

Hod Id:

System: EEC -Emergency Peer-BH
Utl Sys: EDG

APLANOI GENERA K-48

Appl: KPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Non: L10823

Hod Id

System: KKC -Ea»rgency Peter-BH
Utl Sys: EOG

DO: 03/20/78 Desc: OISEL GENERATOR 42 HAS HANUALLY TRIPPEO OUE TO ABNORNAL

FS: 03/20/78 INDICATIONS . FIRE FROH EXHAUST STACK HAS NOTED . FIRE INSIDE TURBO

10: 07/20/85 CHARGER .
Cause: FAILURE OF THE BEARING BETWEEN THE AI- INLET BLADING 8 EXHAUST

TURBINE BLADING OF THK DIESEL ENGINE TURBO CHARGER . FAILURE ALLOHED

OIL INTO EXHAUST HHICH IGNITEO .
Action: FIRE TEAN RESPONDED . TURBO CHARGKR REPLACED .

~-g~ s g&NIf(f H3(
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Nuclear Plant Reliability Data System - Failure Brief Report
By: Hanufacturer Hodel Ihaher, Hanufacturer Hodel ID

Run Oatet OI/Il/91
Job Hubert 8215

Uni t Casp Utill ty Coapxent Id Dates Narratives

TVASNPI GENERA EKDG0004406

Appl: EPGE

Desc: Emergency Generator

N: 12/06/83 Oesc: DURING A ROUTINE SURVEILLANCE . HHILE THE SYSTEH HAS OPERATING THE

FS: 12/06/83 INABILITYTO CONTROL SPEED OF DIESEL GENERATOR IA-A HAS DETECTEO ~

10: 03/28/84 Cause: DRIVE HOTOR FOR SPEED CONTROL POT HAD OPEN HINOING .
Action: REPLACED HOTOR AHO CHECKED FOR PROPER OPERATION . HR A-248074

Hfr: P292 - Portec Inc
Hod Nun: L10906

Hod

Id'ystem:

EEB -Emergency Peer-H
Uti Sys: 082

TVASHPI

Appl:
Oesc:

GENERA EKDG0004406

EPGE

Emergency Generator

Hfr: P292 - Portec Inc
Hod Nsa: L10906

Hod Id:

DO: 12/11/83 Desc: DURING ROUTINE CHECK IT HAS FOUND THAT DIESEL GENERATOR 1A-A HILL
FS: 12/11/83 NOT LOAD .
ID: 03/28/84 Cause: BREAKER I-BCTA-202-CHI6-A 1912 EHER SUPPLY FOR 6 . 9 KV SDBO IA-A

HAD A SCREH HISSIHG ON THE LEVER THAT HAKES UP THE A FINGER . THIS

PREVENTED RELAY 62K FROH PERFORHIHG .
Action: REPLACED SCREH AHD CHECKED FOR PROPER OPERATION . HR A-103876

System: EEB -Emergency Peter-H
Utl Sys: 082

TVASNP1 GENERA EKDG0004406

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Hue: L10906

Hod Id

System: EEB -Emergency Peer-H
Utl Sys: 082

DO: 12/29/83 Desc: DURING THE PERFORHAHCE OF A SURVEILLANCE TEST GOVERNOR LOAD /
FS: 12/29/83 SPEED PROBLEH HAS FOUND IH THE DIESEL GEN IA-A o

ID: 03/28/84 Cause: PROBABLE CAUSE HAS A LOOSE CONNECTOR ON EHGINE HOUNTEO HOOOHARD

GOVERNOR AHO A TRACE OF GOVERNOR OIL HAS FOUND INSIDE THE CONNECTOR

COULD ALSO HAVE CAUSED PROBLEH .
Action: TIGHTENED AHO CLEANED PLUG . REVISEO SURVEILLANCE INSTRUCTION TO

CHECK TIGHTNESS OF PLUG . HR A-100496

P /g.P gEV. J
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NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Report

By: Hanufacturer Hodei Number, Hanufacturer Hodel ID

Run Datet 01/17/91
Job Number: 8275

Unl t Camp Ut I I I ty Component Id Dates Narratives

TVASNPI GENERA EKOG0004406

Appl: EPGE

Desc: Emergency Generator

OO: 08/01/84 Desc: DIESEL GENERATOR IA-A FAILEO TO LOAD UP TO FOUR HEGAMATTS

FS: 08/01/84 ELECTRICAL IN 60 SECONDS PER SURVEILLANCE INSTRUCTION 7 . PROBLEH

ID: 10/30/89 CLEARED MMEN OPERATOR MENT TO HANUAL NODE OF OPERATION .

Cause: OPEN LOAD GAIN ON POTENTIONHETER CAUSED BY BAO LOAD SENSOR HODULE

Hfr: P292 - Portec Inc
Hod Nme: L10906

Hod

Id'ction: REPLACED LOAD SENSOR HODULE . HR A-285909

System: EEB -Emergency Peer-M
Utl Sys: 082

TVASNPI GENERA EKOG0004406

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Ntm: L10906

Hod Id

00: 11/23/84 Oesc: DURING NORHAL UNIT OPERATION, A SURVEILlANCE-.TEST ON DIESEL

FS: 08/20/84 GENERATOR IA-A IHOICATED DIESEL MAS LOADING AND UNLOADING ERRATICALLY

IO: 10/30/89
Cause: ELECTROHAGNETIC RELAYS 62X AND G52934 , IN TNE CONTROL CIRCUIT ,

PROBABLY HAO AN OPEN CIRCUIT .

Action: REPLACED RELAYS 62X AND G52934 . HR A-121921

System: EEB -Emergency Parer-M

Utl Sys: 082

TVASNPI GENERA EKDG0004406

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nun: L10906

Hod Id:

OO: 01/17/86
FS: 12/06/85

ID: 10/30/89

Oesc: DURING UNIT I REFUELING OUTAGE NILE PERFORHING A SURVEILLANCE

INSPECTION ON DIESEL GENERATOR IA-A, THE VOLTAGE ANO FREQUENCY MAS

NOT MITHIN TECHNICAL SPECIFICATION .

Cause: I-GENB-82-IA-A EXCITATION CONTROL TINE DELAY TRIP CURRENT LEVEL

'MAS OUT OF ADJUSTHENT .

Action: ADJUSTED TME HINIHUH-HAXIHUHEXCITATION CONTROL TINE,DELAY TRIP

CURRENT LFVEL TO HINIHUH SET POINT PER VALIDATED VENDOR INSTRUCTION

HANUAL . MR 8-105470

System: EEB -Emergency Poser-M

Utl Sys: 082





NPRGOlAA Nuclear Plant Reliability Data System - Failure Brief Report
Byt Hanufacturer Hodel N~, Hanufacturer Hodel 10

Run Oatet 01/17/91
Job Ihebert 8275

Unlt Comp Ut I I I ty Caaponent Id Dates Narratives

TVASNP2 GENERA EKDG0012801

Appl: EPGE

Oesc: Emergency Generator

Hft: P292 - Portec Inc
Hod Nua: L10906

Hod Id:

OO: 11/05/86
FS: Ol/15/86
10: 10/30/89

Desc: DURING PLANT OUTAGE A SURVEILLANCE TEST INOICATEO DIESEL GENERATOR

2A-A HAD A VOLTAGE SMING PRIOR TO LOADING .
Cause: POSSIBLY, THE 86LOR RELAY CONTACT ASSOCIATED MITH THE AUTO

VOLTAGE REGULATOR, OPERATION MAS INTERHITTENT ALLOMING ZERO INPUT TO-

THE VOLTAGE REGULATOR CAUSING A VOLTAGE SMING . REF . N 8-202709 .
Action: INSTALLED THE AUTO VOLTAGE CONTROL HOTOR OPERATEO POTENTIOHETER

FROH DIESEL GENERATOR IA-A ONTO 2A-A . REPLACED THE VOLTAGE REGULATOR

ANO OFF-HANUAL-AUTO HAND SMITCH . N 8-208401

System: EEB -Emergency Power-M

Utl Sys: 082

TVASNP2 GENERA EKDG0012801

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nma: L10906

Hod Id:

DO: 05/18/86 Desc: DURING UNIT 2 OUTAGE, AN AUDIOVISUAL ALARH INDICATEO A 30 VOLT

FS: 05/18/86 NEGATIVE GROUND GENERATOR 2A-A .

ID: 09/17/86 Cause: GROUND MAS DUE TO CORROSION ON BATTERIES .

Action: CLEANED BATTERIES MITH SODA AND MATER CLEARING GROUND, AND

RETURNED TO SERVICE . MR 8-115335

System: EEB -Emergency Power-M

Utl Sys: 082

TVASNP2 GENERA EKOG0012802

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nme: L10906

Hod

Id'O: 10/17/87 Desc: DURING PLANT SHUTDOMN, MHILE PERFORHING SURVEILLANCE INSTRUCTION

FS: 01/10/87 ( Sl ) -26, THE ELECTROHAGNETIC RELAY, FOR DIESEL GENERATOR 28-8

ID: 10/30/89 EXHAUST FAN, OID NOT ENERGIZE .
Cause: THE RELAY BASE CONTACIS MERE LOOSE POSSIBLY DUE TO VIBRATION .

THE EXHAUST FANS HUST BE ABIE TO RUN OR CAN CAUSE A DIFFERENTIAL

PRESSURE MHICH CAN TRIP THE DIESEL GENERATORS .

Action: REPLACED RELAY AND PLUG-IN RELAY BASE . ( N 8-276869 )

System: EEB -Emergency Power-M

Utl Sys: 082
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NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Report

By: Nanufacturer Nodel Nueber, Nanufacturer Nodel ID

Run Date: OI/Il/91
Job Nusbcr: 8215

Unit Comp Utility Component Id Dates Narratives

TVASNP2 GENERA EKDG0012802

Appl: EPGE

Desc: Emergency Generator

llfr: P292 - Portec Inc
Nod Xs: L10906

Nod Id:

OD: 08/20/86 Desc: DURING UNIT 2 OUTAGE, NILE PERFORNING A SURVEILLANCE TEST,

FS: 07/16/86 DIESEL GENERATOR 28-8 DIO NOT lOAD TO ACCEPTABLE SURVEILLANCE CRITERIA

IO: 10/09/86
Cause: FUSE HOLDER MAS NOT GRIPPING THE FUSE TIGHT ENOUGH TO IIAINTAIN

PROPER AHPFRAGE .

Action: ADJUSTED FUSE HOLDER TO GRIP FUSE TIGHTER . MR 8-126286

System: EEB -Emergency Peer-M
Utl Sys: 082

TVASXP2 GENERA EKDG0012802

Appl: EPGE

Oesc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Ntm: L10906

Nod Id:

System: EEB -Emergency Parer-M

Utl Sys: 082

DO: 04/01/87
FS: 03/05/87
10: 01/25/88

Oesc: DURING PLANT SHUTOOMN NILE PERFORNING SURVEILIANCE INSTRUCTION (

Sl ) 102E / N, DIESEL GENERATOR 28-8 DROPPED FROH 4000 KILOMATTS TO

2000 KILOMATTS .

Cause: THE FUSE CLIP TENSION ( HOLDING THE FUSE IN PLACE ) HAD BROKEN

DOMN PREVENTING THE FUSES FROH NAKING GOOD CONTACT , ROOT CAUSE

UNKNOMN .
Action: REPLACED THE LOAD SENSOR CARD TMICE FAILING TO RESOLVE THE

PROBLEH . REHOVED FUSE BLOCK IN DIESEL GENERATOR 28-8 KITH FUSE BLOCK

FROH THE FIFTH DIESEL GENERATOR ON MR 8-221954 . ( MR 8-222643 )

TVASNPI GENERA EKOG0004406

Appl: EPGE

Oesc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Nun: L10906

Nod Id:

DO: 06/30/86 Oesc: DURING UNIT 1 REFUELING OUTAGE NILE PERFDRNING A SURVEILLANCE

FS: Ol/30/86 TEST, DIESEL GENERATOR IA-A IISERSION HEATER CONTACTS MERE FOUND

10: 10/30/89 PITTEO .
Cause: INIERSION HEATER CONTACTS MERE PITTED OUE TO NORNAL MEAR .

Action: REPLACED CONTACTS AND TOOK ANPERAGE READINGS . MR 8-120624

System: EEB Emergency Peer-M
Utl Sys:-082





NPRG04M Nuclear Plant ReISabIISty Data System - Failure Brief Report
By: Nanufacturer Nodel Naker, Manufacturer Nodei IO

Run Oaten'1/17/91
Job Numbers 8275

Unl t Comp Ut I I Ity Component

TVASNPI GENERA EKOG0004406

Appl: EPGE

Oesc: Emergency Generator

Id Dates Narrat Ives

00: 10/24/86 Desc: DURING PLANT SHUTDON . A SURVEILLANCE TEST INOICATEO DIESEL

FS: 01/15/86 GENERATOR IA-A 010 NOI'EET ACCEPTABLE CRITERIA .
10: 10/30/89 Cause: TINE DELAY RELAY f9 POSSIBLY HAD DUST IN ORIFICE .

Action: REPLACED TINE DELAY RELAY l9 . N 8-203827

Nfr: P292 - Portec Inc
Nod Nsa: L10906

Nod Id:

System: EEB -Emergency Peer-'M
Utl Sys: 082

TVASNPI GENERA EKOG0004406

Appl: EPGE

Oesc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Nun: L10906

Nod Id:

OO'7/06/87
FS: 07/03/87
10: 10/30/89

Desc: DURING PLANT SHUTDON NILE PERFORNING SURVEILLANCE INSTRUCTION

Sl-26 . DIESEL GENERATOR IA-A TRIPPED .
Cause: "8 PHASE SATURABLE REACTOR TRANSFOR%R ( T52 ) HAD A NOUN,

ROOT CAUSE WAS UNKNSN . ALSO A" PHASE SATURABLE TRANSFORNER ( T53 )
FAILED THE HAINTENANCE INSTRUCTION 10 . 39 LEAKAGE CURRENT TEST . (
T51 AT 13 KILOVOLTS AND T53 AT 11 KILOVOLTS ) .

Action: REPLACED SATURABLE REACTOR TRANSFORNER T51, T52 ANO T53 .

RETESTEO TRANSFORNERS ANO RETERNINATEO CABLES . ( N 8-276251 )

System: EEB -Emergency Peer-H
Utl Sys: 082

<>(.Ce ~L(~~V ~ guOkeE
i'VASNP

I GENERA EKDG0004407

Appl: EPGE

Desc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Noa: L10906

Nod Id:

OO: 03/21/84 Oesc: DIESEL GENERATOR 18-8 ALARN LIGHTS HERE ALL BURNING NILE DIESEL

FS: 02/21/84 HAS IN IDLE NODE .
ID: 10/30/89 Cause: DIODE IN GENERATOR TROUBLE ANNUNCIATOR CIRCUIT FAILEO DUE TO AGE

Action: REPLACED DIODE IN ANNUNCIATOR CIRCUIT AIO CHECKED FOR PROPER

OPERATION . HR A-243904

System: EEB -Emergency Power-H

Utl Sys: 082





Nuclear Plant Reliability Data System - Failure Brief Report

By: Nanufacturer Nodel Nuaber, Nanufacturer Nodel ID

Run Date: 01/17/91
Job Naker: 8275

Unit Cmp UtilI ty Component Id Dates . Narratives

TVASNPI GENERA EXDG0004407

Appl: EPGE

Desc: Emergency Generator

llfr: P292 - Portec Inc
Ilod Nua: L10906

Nod Id:

System: EEB -Emergency Peer-H
Utl Sys: 082

00'8/28/85
FS: 10/20/84
ID: 07/ll/86

Desc: DURING UNIT I REFUELING OUTAGE, NILE PERFORNING A SURVEILLANCE

TEST ON OIESKL GENERATOR 18-8, EXCITER CUBICLE HAD DEFECTIVE

COHPONKNTS .

Cause: DIRT ACCUNULATION CAUSED ARCING HHKN TRACKING BETHEEN PHASES,

RKSULTING IN A PHASE A 6 8 FAULT .
Action: LIFTED ALL BURNED ANO BAO CABLE FOR REPLACE%NT . REPLACED BAD

INNER PANEL HIRING . REPLACED THO SUTURABLE REACTORS ANO REPLACED

PARTS OAHAGED ON CTI 6 CT2 HITH PARTS TAKEN FROII SPARK CT . HR

A-518232

TVASNPI GENERA EKDG0004407

Appl: EPGE

Desc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Nsa: L10906

Nod Id:

00: 04/17/87 Desc: DURING PlANT SHUTDONN, SURVEILLANCE INSTRUCTION ( SI ) 102

FS: 04/17/87 INDICATED DIESEL GENERATOR 18-8 BUTTON OUTBOARD BRUSH TENSION HAS OUT

ID: 07/17/87 OF AMUSTNKNT .
Cause: BUTTON OUTBOARD BRUSH SPRING TENSION HAS OUT OF AMUSTNKNT . ROOT

CAUSE UNXNOVN .

Action: AMUSTEO SPRING TENSION TO READ 3 LBS . PERFORHED STEP 6 . 2 . 7

ON Sl 102 AND RETURNED TO SERVICE . ( HR 8-225507 )

System: EEB -Emergency Pe er-M

Utl Sys: 082

~jv~e5~M m~W A~rP s~ '++
'VASNPI

GENERA EKDG0004407

APPI: KPGE

Desc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Non: L10906

Nod Id:

System: EEB -Emergency Parer-H
Utl Sys: 082

DO: 09/06/85 Desc: DURING UNIT I REFUELING OUTAGE . NILE PERFORNING A SURVEILLANCE

FS: 06/14/85 TEST, DIESEL GENERATOR 18-8 START UP TOOK APPROXIHATELY 11 . 5

ID: 10/30/89 SECONDS TO COKE UP TO 6 . 9XV, KXCEEOING THE REQUIRED TINE .

Cause: RELAY KIA CONTACTS HKRK PROBABLY BURNED OR CORRODED .
Action: CHECKED FIELD FLASH FUSES ANO CIRCUIT, ANO CHECKED CANNON PLUG

INSULATION ON THE GOVERNOR . RKPLACKO THE BAO RKLAY . GENERATOR

STARTED UP AT 7 . 01 SECONDS . HR A-536288

pages /ve
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NPRG04AA Nuclear Plant Rellablllty Data System - Failure Brief Report
By: Nanufacturer Nodel Number, Nanufacturer Hodel 10

Run Oaten'1/17/91
Job Noabcr: 8275

Unl t Caay Utl I Ity Caaponent Id

TVASNPI GENERA EKDG0004407

Appl: EPGE

Oesc: Emergency Generator

Nfr: P292 - Portec Inc
Nod Non: L10906

Nod

Id'atesIXI: 01/09/86
FS' I/22/85
10: 10/30/89

Narratl ves

Oesc: DURING UNIT I REFUELING OUTAGE HHILE PERFORNING A SURVEILLANCE

TEST, DIESEL GENERATOR 18-8 OIO NOT NEET TECHNICAL SPECIFICATION

CRITERIA OF REACHING 60 H2 + OR - I . 2 IN TEN SECOISS .
Cause: I-GENB-82-18-8 IDLE SPEED SETTING HAS SET TOO LOH TO NEET TEST

CRITERIA .

Action: AMUSTEO PNEUNATIC BOOSTER ANO IDLE SPEED SETTING PER THE

VENDORS INSTRUCT IONS, AI.SO AMUSTEO IIININUN-NAXINUNEXCITATION

CURRENT LEVEL POINT PER VENDORS NANUAL . HR 8-105193

System: EEB -Emergency Peer-H
Utl Sys: 082

TVASNPI GENERA EKDG0004407

Appl: EPGE

Desc: Emergency Generator

00: 05/06/86 Oesc: DURING UNIT I REFUELING OUTAGE , A SURVEILLANCE TEST INDICATED

FS: 01/16/86 DIESEL GENERATOR 18-8 FREQUENCY NODULE HAS OUT OF ADJUSTNENT .

ID: 10/30/89 Cause: THE FREQUENCY NODULE HAS OUT OF CALIBRATION .

Action: AMUSTEO FREQUENCY NODULE TO . 120 OHHS . HR 8-124786

Nfr: P292 - Portec Inc
Nod Non: L10906

Nod Id

System: EEB -Emergency Parer-H
Utl Sys: 082

TVASNPI GENERA EKOG0004407

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nun: L10906

Hod Id:

DO: 06/13/86 Desc: DURING UNIT I REFUELING OUTAGE HHILE PERFORNING A SURVEILLANCE

FS: 05/02/86 TEST, DIESEL GENERATOR IB-B LOADED TO 4000 KH ANO ORIFTEO OOVN UNTIL

ID: 10/30/89 LOAD CONTROL BECAIIE ERRATIC .

Cause: BLOHN FUSE IN THE LOAD SFNSOR POTENTIAL TRANSFORNER CIRCUIT .
Action: REPLACED FUSE ( BAF-3 ) AND AMUSTEO THE LOAD GAIN AND OE-DROOP

POINTS . HR 8-121314

System: EEB -Emergency Peer-H
Utl Sys: 082





Nuclear Plant Rellablllty Data System -- Failure Brief Report

By: Hanufacturer Hodel Nuaber, Hanufacturer Hodel ID

Run Oaten'1/17/91
Job Nuaber: 8275

Unit Cist Utl I Ity Ccmponent Id Dates Narrat Ives

TVASNP1 GENERA EKDG0004407

Appl: EPGE

Desc: Emergency Generator

IS: 08/27/86 Desc: DURING UNIT I REFUELING OUTAGE, A SURVEILLANCE TEST Oll DIESEL

FS: 07/25/85 GENERATOR 18-8 INDICATED AN ERRATIC LOAD CONTROL o

ID: 10/30/89 Cause: LOAD GAIN AN 5'IABILITYPOTENTIOHETER MAS OUT OF AOJUSTHENT .

Action: AMUSTED POTENIIOHETER FOR PROPER LOAD.GAIH . MR 8-126068

Hfr: P292 - Portec Inc
Hod Nsa: L10906

Hod Id:

System: EEB -Emergency Power-M

Utl Sys: 082

TVASNPI GENERA EKDG0004407

Appl: EPGE

Oesc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Kua: L10906

Hod

Id'O:
08/27/86 Desc: DURING UNIT I REFUELING OUTAGE, A SURVEILLANCE TEST INDICATED

FS: 07/25/85 DIESEL GENERATOR 18-8 STABILIZE FREQUENCY MAS OUT OF SPECIFICATION .

IO: 10/30/89 Cause: THE FREQUENCY RESISTOR MAS OUT OF AMUSTHENT .
Action: ANUSTEO THE FREQUENCY RESISTOR TO OBTAIN 60 HZ ANO RETURNED TO

SERVICE . MR 8-202103

System: EEB -Emergency Power-M

Utl Sys: 082

TVASNP1 GENERA EKDG0004407

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nma: L10906

Hod Id:

OO: 01/21/87 Oesc: DURING PLANT SNUTDOMN, NILE PERFORHING A SURVEILLANCE TEST,

FS: 04/10/86 DIESEL GENERATOR 18-8 HAO A VOLTAGE SMING .
10: 10/30/89 Cause: AHPLIFIER HOOULE MAS BAO POSSIBLY DUE TO NORHAL MEAR .

Action: REPLACED NOEL 2301 AHPLIFIER NODULE . CLEANED CONNECTORS ON

BOTH ENGINES . ANUSTEO DROOP SETTING POTENTIOHETER TO DECREASE

LOADING TIHE AND RETURNED TO SERVICE ~ MR 8-218959

System: EEB Emergency Power-M

Utl Sys: 082 8 sl
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NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Report
By: Hanufacturer Hodel Huber, Nanufacturer Hodel ID

Run Date: 01/17/91
Job Number: 8275

Unl t Comp Ut I I I ty Coaponent Id

TVASNP1 GOIERA EKDG0004407

Appl'PGE
Oesc: Emergency Generator

Nfr: P292 - Portec Inc
Hod Nsa: L10906

Hod Id:

System: EEB -Emergency Pouer-H
Utl Sys: 082

Dates Narratives

00: 04/20/87
FS: 03/15/87
ID: 10/30/89

Desc: DURING PWIT SHUTOOHN HHILE PERFORNING SURVEILLANCE INSTRUCTION (
Sl ) 7 . DIESEL GENERATOR IB-B OIO NOT NEET ACCEPTANCE CRITERIA .

Cause: DIESEL GENERATOR IB-B, MHEN STARTED FRON A SAFETY INJECTION

SIGNAL FOR SI-7, FAILED TO ACHIEVE 58 . 8 HERTZ ( HZ ) . DIESEL Ch%

UP TO 57 HZ .
Action: OPERATIONS STARTED DIESEL GENERATOR 18-B . ELECTRIC NAINTENANCE

SET FRE0UENCY TO 60 HZ . HEASUREO THE NOIOR OPERATED POTEKTIONETER

RESISTANCE FOR VALUE ANO SET RATED FREqUENCY RESISTOR ( FRR ) FOR 47 .

88 OHHS . ( HR 8-223548 )

TVASNP2 GENERA EKDG0012801

Appl: EPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Noa: L10906

Hod Id:

DO: 09/24/84 Desc: FUSES ON EXCITATION PANEL OF UNIT 2 DIESEL GENERATOR 2A-A KEEPS

FS: 09/24/84 BLOHING AFTER FUSES HAVE BEEN REPLACED ON FV-3 AND FV-4 .

IO: 10/30/89 Cause: 24 VOLT OC DRIVE HOTOR HAS BURNED OUT .
Action: REPlACED 24 VOLT OC DRIVE NOTOR ANO AMUSTEO CAN LINITS . NR

A-284804

System: EEB -Emergency P(wer-M

Utl Sys: 082

TVASNP2 GENERA EKOG0012801

Appl: EPGE

Desc: Emergency Generato~

DO: 08/27/86 Oesc: DURING UNIT 2 OUTAGE, A SURVEILLANCE TEST INDICATED DIESEL

FS: 02/15/86 GENERATOR 2A-A HOULD NOT LOAD UP OVER 1800 KM ~

ID: 10/30/89 Cause: SPEED SETTING KNOB lIAS BINDING ON THE FACE PLATE .
Action: AMUSTED THE FACE PLATE TO RELIEVE BINDING . HR 8-126067

Nfr: P292 - Portec Inc
Hod Nss: L10906

Hod Id:

System: EEB -Emergency Peer-H
Uti Sys: 082

P-
Rg 4 sl
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NPRG04M Nuclear Plant Reliability Data System - Failure Brief Report

By: Hanufacturer Nodel Nuke, Nanufacturer Nodel ID

Run Oaten'l/17/91
Job Number: 8275

Unl t Comp Ut l I I ty Component Id Dates Narrat Ives

HLPSTNI GENERA 301511%%0134-GEN

Appl: EPGE

Desc: Kmergency Generator

Nfr: P292 - Portec Inc
Nod Nor: L11102

Hod

Id'0: 04/04/89 Desc: MITH UNIT I SHUTDOMN AIO MITH THE STAINSY OIESKL III OPERATING AT

FS: 04/04/89 FULL LOAD, THE HIGH PRESSURE FUEL LINE ON CYLINDER 2R PUNP MAS

10: 06/13/90 LEAKING 2 DROPS PER SECOND . DG-76166

Cause: ROOT CAUSE IS UNKNOMN .
Action: REPLACED HIGH PRESSURE FUEL LINE TO INJECTOR AND RETURNED TO

SERVICE .

System: EEB -Emergency Pouer-M

Utl Sys: OG

APSPAVI GENERA IEPEAG01

Appl: KPGE

Desc: Emergency Generator

Hfr: P292 - Portec Inc
Hod Nun: TYPE L-11094

Hod Id

System: KEO -Emergency Peer-CE
Utl Sys: PE

DD: 04/01/90
FS: 04/01/90
ID: 11/13/90

Desc: DURING A CORRECTIVE HAINTENANCK ACTIVITYON THE TRAIN " A

'HERGENCYDIESEL GENERATOR, THREE ( 3 ) OF THE TOP INWNTING BOLTS FOR

THE CAGE OF THE SHROUD ASSENBLY MERE STRIPPED OUT . THE BOLTS AIO NUTS

SERVE ONLY TO HOLD MIRE HESH SCREEN ON GKNERATOR END FOR VENTIlATION
'F

GENERATOR . THE FASINERS AND SCREEN SERVE ONLY FOR PERSONNEL SAFETY

. GENERATOR MAS DECLARED INOPERABLE DURING SCREKN REPAIR

Cause: THE CAUSE MAS DUK TO THE BOLTS BEING OVER STRESSED DURING

TIGHTENING . THE CAUSE OF FAILURE MAS DUE TO HUHAN ERROR . THE SHROUD

ASSEMBLY IS A PIECE PART OF THE GEKKRATOR . THE TRAIN MAS DEGRADED BUT

DID NOT AFFECT SYSTEH OPERATION .
Action: THE MELD SHOP INSTALLED HEM RETAINING NUTS . THE COVERS MERE

INSTALLKO MITH NEM BOLTING BEING OF LIKE KIND . ( 00434898 RF )

~RA Kf@C-(C- Sg?2Vf~ CO. P~L~ I/~SF
APSPAV2 GENERA 2EPEBG02

Appl: KPGE

Desc: Emergency Generator

00: 05/28/87 Desc: UNIT MAS AT NORHAL OPERATING POMER . DURING NORNAL PREVENTIVE

FS: 05/28/87 NAINTENANCE ON THE DIESEL GENERATOR A BROKEN BRUSH ON THE TOP NEST

IO: 09/12/87 INNER RING MAS FOUND .
Cause: UNKHOMN .
Action: REPLACED THE BROKEN BRUSH MITH ONE FROH UNIT 3 .

Hfr: P292 - Portec Inc
Hod Ntm: TYPE L-11094

Hod ld:

System: EED -Emergency Peer-CE
Utl Sys: PE /'A«use ~

~~ po ( g„Y 72cv. I +77 /7

P a7 IS/





Nuclear Plant Rellablllty Data Systole - Failure Brief Report

By: Hanufacturer Hodel Huber, Hanufacturer Hodel 10

Run Datet OI/17/gl
Job Kuaber! 8215

Unl t Caap Ut I I Ity Coa4mnent Id Dates Narratives

PPLSESI ICKTRL OC5198

Appl:
Oesc:

Hfr: P292 - Portec Inc
Hod Nm: 72-10400-100

Hod

Id'ystem:

EEA -Emergency Peer-GE
Utl Sys: 024

00: 09/28/86
FS: 09/28/86
ID: 01/10/90

Desc: MHILE UNIT I MAS AT 100% POMER Ne UNIT 2 IK REFUELING, THE

SURVEILLANCE TKST
" OFFSITE POMER SOURCE Ale OKSITE CLASS 1K

OPERABILITY TEST " S0-024-013 MAS BEING PERFORHEO . THE OPERATOR 'MAS

UNABLE TO ADJUST THE VOLT-AHPERES REACTIVE THUS HAVING TO SHUT THE
'8'IKSEL

OOMN .
Cause: HOTOR DRIVEN POTENTIOMETER NOEL SPOP-4 VDC HOTOR COUPLING HAD

BECOHE LOOSE . THE ROOT CAUSE MAS DETERHIKED TO BE THE DESIGN OF THE

SET SCREM ANO SHAFT HATING JUNCTION ( THE SHAFT SURFACE IS TOO ROUNDED

FOR A GOOD TIGHT FIT ) .
Action: THE TEHPORARY FIX MAS TO TIGHTEN THE SET SCREMS ON THE COUPLING

BUT THE REPLACEHENT EQUIPHENT FOR THE PDP-4 MILL HAVE THE SHAFT

HOOIFIEO SUCH THAT THE SHAFT 'MILL HAVE A FLAT NOTCH HADE FOR THE SET

SCREM TO HATE MITH .

PPLSESI ICNTRL OC5198

Appl:
Desc:

Hfr: P292 - Portec Inc
Hod Nm: 12-10400-100

Hod Id:

System: KEA -Emergency Peer-GE
Utl Sys: 024

00: 01/18/86
FS: 01/03/86
IO: 01/10/90

Desc: NILE UNIT I MAS AT 100% ND UNIT 2 MAS AT 0% POMER THE

SURVEILLANCE TEST
" OFFSITE POMER SOURCE AND ONSITE CLASS IE

OPERABILITY TEST
" 50-024-013 MAS BKING PERFORHED . THE OPERATOR MAS

UNABLE TO ADJUST THE VOLTS AHPKRES REACTIVE THUS HAVING TO SHUT THE

C" DIESEL DOMN .

Cause: THE GENERATOR VOLTAGE REGULATOR HOTOR DRIVEN POTENTIOHETER'S

HOOEL IPDP-4 HOTOR COUPLING HAD DISCONNECTED FROH THE POTENTIOHETER .

IT IS BELIEVED THAT THE COUPLING CANE LOOSE DURING THIS TEST .

Action: TEHPORARILY THE COUPLING SET SCREM MAS TIGHTENED . AS SOON AS

POSSIBLE , THE POP-4 UNIT MILL BE REPLACED .

FPLSLS2 ICNTRL 2A-VAR

Appl:
Desc:

Hfr: P292 - Portec Inc
Hod Nm: 721140010

Hod Id:

System: EEO -Eaa.rgency Pouer-CE

00: 12/25/89 Oesc: THE CONTROL ROON REPORTED THAT THE 2A DIESEL GEKERATOR ( DG ) MAS

FS: 12/25/89 OUT OF SERVICE OUE TO FLUCTUATIOKS IN THK VOLTAGE REGULATOR CONTROLLER

10: 03/09/90 . NO IINIEDIATE EFFECT ON PUUIT .

Cause: IT MAS OETERHINKD THAT COHPONENT IR OK THE HAIN PRINTED CIRCUIT

BOARD MAS LOOSE . CAUSE UNKNOMN .
Action: "IR MAS RKSEATKO ANO THE DG MAS RKTURNKD TO SEVICE . PMOI7484

TKH / 2

/0
30 4 9/





Nuclear Plant ReIiability Data System - Failure Brief RePort

By: Nanufacturer Nodei Number, Nanufacturer Nodei 10

Run Date: OI/ll/91
Job Nuabe- 8275

Unit Can Ut I I Ity Caaponent Id

GSURBS1 ICNTRL IEG5'VRIb

Appl t
Desc:

lifr: P292 - Portec Inc
Nod Nm: 7213000100

Nod Id:

Systea: EEA -Emergency Peer-GE
Uti Sys: EHS/309

Dates Narratives

OOc 10/21/90
FS: 10/21/90
ID'1/28/90

Desc: DURING RKFUKLING OUTAGE 3, AFTER COMPLETION OF OUTAGE NAINTKNANCE

'O'IESEL GKNERATOR MAS STARTED FOR A TEST RUN . REGULATOR SURGK

SUPPRESSOR ( PIKCE PART ) BURNED OUE TO HIGH CURRENT FLOM . THIS

RESULTEO IN A LOSS OF THE TRAIN BECAUSE THE REGULATOR MAS UNABLE TO

PROVIDE FIELD EXCITATION MHICH PREVENTS THE DIESEL GENERATOR FROI

SUPPLYING THE '8'%RGENCY AC ELECTRICAL BUS . NO PlANT EFFECT .
Cause: OPERATOR SHUT DIESEL GENERATOR '8'UTPUT BREAKER APPROXINATELY

90 DEGREES OUT OF PHASE MHICH. CAUSED EXCESSIVE CURRENT FLOM IN THE

REGULATOR CIRCUIT , BURNING THE SURGE SUPPRESSOR ~ THIS FAILURE MAS

OUE TO OPERATOR ERROR .

Action: THE SURGE SUPPRESSOR MAS REPLACED MITH A OIFFERKNT NOOEL , (
SINCE A LIKE FOR LIKE'OULD NOT BE FOUND MITHIN A ACCEPTABLE TINE

FRANE ) FROH THE ORIGINAL VENDOR, MHICH HAS SINILAR OPERATING

CHARACTERISTICS . A HOOIFICATION ( NR 90-0131 ) MAS APPROVEO TO

PROCURE, INSTALL ANO TEST THE NEM SURGE SUPPRESSOR . THE DIESEL

GKNKRATOR '8'AS FUNCTIONALLY TESTED SATISFACTORILY . ( R056635 )









10 CFR 21 NOTIFICATION FROM PEEBLES

DATED NOVEMBER 24, 1986

ARIZONA POWER, PALO VERDE UNIT 3

PEEBLES NEMP 12.4 REVISION 1 ATTACHMENT B AGE / oF l~~
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