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UNITED STATES OF AMERICA DOCKETED
NUCLEAR REGULATORY COMMISSION USHRE

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

'f‘hf)’ -

In the Matter of L
Docket Nos. 50-445 o

TEXAS UTILITIES ELECTRIC 50-446 C.‘A(‘~
COMPANY, et al.
(Application for
(Comanche Peak Steam Electric Operating Licenses)

Station, Units 1 and 2)
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APPLICANTS' RESPONSE TO JUNE 15, 1984
BOARD REQUEST FOR ADDITIONAL INFORMATION
CUNCERNING TDI DIESEL GENERATORS

l. Introduction

The Board has previously requested that Applicants provide
information concerning the adequacy of the quality assurance
program at Comanche Peak ‘n relation to the Transamer'—za Delaval,
Inc. ("TDI") diesel generators.l! Applicants responded on May 11,
1984 by filing the information requested.?

Subsequent to this response the Board issued a "clarifi-

cation"” of its information request. Specifically, the Board

stated:
What ve are looking for is something in the
nature of a table, whic:.. set[s] forth each
specific deficiency in the generators, discusses
whether they are design or construction
deficiencies, analyzes what the problem was, and
sets forth how it was resolved. And then, after
1 Memorandum (Adequacy of Record: Delaval Diesel Generators),
3anuary 31, 1984.
2 "Applicants' Response to January 31, 1984 Board Memorandum

Requesting Tnformation Concerning Delaval Diesel
Generators, ' May 11, 1984.
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that's done so that the information available to
the applicants is set forth in a clear fashion,
we'd like some kind of an analysis as to whether
or not, [given] the information [available] to
the applicants, some general problem should have
risen in their minds, concerning the [adequacy]
of the Delaval diesels. . . . The question is at
what point in the history of the Delaval diesels
do you reach a point that there are enough indi-
vidual questions that you say, we better go to
the Delaval plant and find out in more detail
whether they are doing things adequately. Now,
we don't know the answer to that question. But,
given the history of the Delaval diesels, we want
that addresgsed, in terms of the adequacy record
on QA, QcC.3

To address this clarification and request for additional
information, Applicants provide this further response. Appli-
cants note that the Board has recognized the limitations of the
issues to be addressed in this response. As the Board has
stated, with respect to the question of the adequacy of the
Comanche Peak diesel generators to assure public health and
safety:

Applicants need not address that particular

question right now. It will be addressed only

if we find that the design and construction QA

oversight . . . were inadoquate. 1If we don't

find that they are inadequate, we will trust

that particular question to the staff. We

would agree with applicants that it would

require us to declare a sua sponte issue for

u4s to go into that matter.=?

For the record, Applicants continue to maintain that because

this matter was not raised by the Intervenor, the Board should

not have initiated sua sponte, its own inquiry into it. See

3 Conference call of the Board and Parties, June 15, 1984, Tr.
14,054-55.

4 14. at 14,056,



"Applicants' Response to January 31, 1984 Board Memorandum
Requesting Information Concerning Delaval Diesel Generators," at
2-9. Nonetheless, in an effort to expedite the timely conclusion
of this proceeding, Applicants provide additional information to
address the two questions from the Board's January 31 Order
concerning (1) the adequacy of Applicants' QA program to detect
design or construction problems in TDI diesel generators, and (2)
the frequency and seriousness of problems with the Comanche Peak
diesel generators. 1In providing this further response,
Applicants interpret the Board's request for information
concerning "construction problems" to mean those related to the
manufactuore of the diesel generators.

2. QA Activities Conducted By TUGCO

A chronology of audit and inspection activities performed by
or on behalf of TUGCO has been assembled and is appended as
Attachment 1. This chronology demonstrates the operation of the
TUGCO QA program in the periods prior to award of the contract to
TDI, Auring the manufacture of the 1iesel generators and auxili-
ary systems, assemblies and components, and once the diesel
engine, generator, auxiliary systems, assemblies, and components
were received on-site at Comanche Peak.

Prior to contract issuance and the placing of the orders for

the diesel generators with TDI, a pre-award survey was conducted

on behalf of TUGCO by the Architect/Engineer (A/E), Gibbs and

Hill. This pre-award survey was conducted October 1=3, 1975 and

covered compliance with 10 C.F.R. Part 50, Appendix B, and ANSI




Standards N45.2.9, N45.2.11, and N45.2.13 (subsets of N45.2).
Several programmatic deficiencies were found, and TDI made
commitments to correct the deficiencies. Subsequently, on
January 26, 1976, in a response to Gibbs and Hill, TDI addressed
all deficiencies. This pre-award activity was followed by an
audit conducted by TUGCO on May 11-12, 1976. This audit
addressed compliance of the TDI QA program with 10 C.F.R. Part
50, Appendix B, and ANSI Standard N45.2. This audit verified the
implementation of corrective action on deficiencies identified
during the pre-award survey and no new deficiencies were
identified. The purchase order was issued April 8, 1976.

During the period from the purchase order issuance until the
Unit 1, Train AS diesel engine and generator were delivered to
the Comanche Peak site on November 11, 1977, TUGCO engaged in six
documented inspections. Prior to shipment of the engine,
generator, and associated equipment for the Unit 1, Train A
machine, TUGCO conducted a release inspection October 24-27,
1977. Subsequent to this activity, a release inspection for the
major components of Unit 1, Train B was conducted November 29,
1977. The Unit 1, Train B diesel engine and generator were
received on-site December 19, 1977. The major components (engine
and generator) were installed on their foundations ("landed")

September 13, 1978 (Unit 1, Train B) and September 16, 1978 (Unit

5 Each unit has two diesel generators, denoted Train A and
Train B.



1, Train A). Ad*"tional Unit 1, Train A and B equipment was
inspected and rel2ased for shipment throughout the period from
December, 1977 to July, 1979.

This process was repeated for the diesel generators for Unit
2. Performance tests for the Unit 2, Train A engine were
witnessed July 22, 1979. The Unit 2, Train B performance tests
were witnessed August 22-25, 1979 and found acceptable. The Unit
2, Train A engine was released for shipment August 31, 1979 and
received on-site September 21, 1979. This engine was
subsequently landed on its foundation September 27, 1979. The
Unit 2, Train B engine release inspection was held Septemtker 17~
21, 1979. The engine for Unit 2, Train B was received on-site on
October 9, 1979 and landed October 10, 1979. Again, as for Unit
1, the diesel generator components and assemblies for the Unit 2
systems were fabricated, tested, inspected, and shipped
separately.

Following the inspection, release, shipment, receipt, and
installation of the diesel generator major components, other com=-
ponents continued to be fabricated and shipped. These components
ware subjectza to inspection and testing during the period up
until August, 1932, when preparations for preoperational testing
were being made. The Unit 1 engines weras first run in September,
1932, The Unit 2 engines have not yet been completely assembled

and run.




The chain of events detailesd above indicates the time lag

that occurred between the time the engines were manufactured and
delivered on-site and the time at which testing was initiated.
Numerous QA activities were undertaken by TUGCO during this
period. Because the diesel generator systems were not yet fully
assembled, TUGCO relied upon the TDI QA program and TUGCO
witnessing of shop tests of components and assemblies to assure
compliance with 10 C.F.R. Part 50, Appendix B. After the Unit 1
machines were assembled on-site and preparations for
preoperational testing began, deficiencies were noted, which were
documented by Nonconformance Reports ("NCRs"). Deficiencies
detected during preparation for and conduct of preoperational
testing were documented in Test Deficiency Reports ("TDRs"). The

deficiencies detected are discussed in the next section.

3. Analysis of Deficiencies

The NCRs, TDRs, vendor 10 C.F.R. Part 21 reporte, and 10
C.F.R. Part 50.55(e) reports have been examined for the Unit 1,
Trains A and B diesel generator systems. The Unit 1 diesel

generators were chosen because they have been completely

assembled on-site at Comanche Peak and have been run for extended

periods. The Unit 2 machines are not fully assembled and have

not yet been run on-site. Therefore, only the Unit 1 Aiesel

generators provide an accurate picture of the extent and nature

of deficiencies encountered in the TDI diesel generators at

Comanche Peak.



The deficiencies are tabulated in Attachment 2. The table
indicates in which Train the deficiency occurred, provides a
brief description of it, categorizes it (design, manufacture,
installation, documentation, qualified commercially-procured
component , & shipping, storage, or a combination in cases of
uncertainty), provides its significance (high, moderate or low),
provides the date and document in which reported, indicates the
detecting organization and time in the procurenent and testing
process, and the resolution of the deficiency.

There are a total of 42 deficiencies documented by NCRs. Of
these 42, the deficiencies in 12 were initially reported to TUGCO
by TDI using 10 C.F.R. Part 21 reports. As a result of receiving
the 10 C.F.R. Part 21 reports, TUGCO documented the potential
deficiencies using NCRs. Also, of the 42 NCRs, only 17 occurredl
prior to 1982 (th: period during which the vast majority of
liesel generator assemblies and components were fabricated and
shipped to the Comanche Peak site). At that juncture virtually
all of the design, fabrication and installation activities had
taken place. Five NCRs documented in 1984 are included in the
list, although these have occurred after the Shoreham crankshaft
failure and the formation of the TDI Owners' Group.

There were 27 deficiencies documented by TDRs. All but two
of the TDRs occurred in preparation for, or conduct of, the

preoperational testing of the Train A and B Aiesel generators.

6 Some components are commercially procured and qualified as,

for instance, many electrical components and systems. These
are normally qualified by actual testing.



Two occurred during subsequent testing. The number of TDRs is
not very large when it is considered that a very complex piece of
equipment was being prepared for service.

The deficiencies can be broadly classified as follows: (a)
turbocharger and governor lube oil systems -- 3; (b) pumps and
governor -- 3; (c) brackets, supports and piping -- 12; (4)
miscellaneous mechanical items -- 12; (e) electrical wiring,
marking and motors -- 20; (f) instrumentation -- 7; (gq)
instrument and electrical equipment calibration == 9; (h)
pushrods == 1; and (i) documentation == 2. Although there were
several instrument calibration and electrical deficiencies
reported, their number and type are not unusual for the
complexity of the systems involved, recognizing that the
components were not brought together until their assembly at the
site.”

None of the above deficiencies was of sufficient
significance or repetitive nature to cause concern for the
adequacy of the TDI QA program with the exception of the welding
on and material selection of the auxiliary skid and its supports.
The Board has already bheen made aware of this matter.® As

explained in the previnus section, the major elements of

7 See Affidavit of Edward J. Kreh, Jr., (Attachment 4) at p.4,
a quality assurance expert retained by Applicants to assist
in the preparation of this response.

8 The Board cited this particular issue in its January 31,
1984, Order.



procurement and delivery of the diesel generators for both Units
1 and 2 were completed prior to the initial detection of this
particular deficiency.

Attachment 3 includes a tabulation of the deficiencies
detected as a result of TUGCO activities following the crankshaft
failure at Shoreham in August, 1983. These deficiencies are not
included in the count above because they occurred after industry
had been alerted to potential problems at TDI. With respect to
the findings of the recent disassembly and inspection of the Unit
1 Train A and B diesel generators, there were several deficien-
cies in components which have engendered reservations as to the
implementation of the TDI QA program. However, the nature of the
detected deficiencies was such that they would not have been
observable by TUGCO without disassembling the engine and in many
cases would not have been revealed until after a significant
number of hours of operation. Such disassembly would not
normally occur other than during a planned maintenance outage.
However, as with the earlier auxililary skid deficiency, these
results became known to [UGCO well after the major elements of
the design, fabrication and assembly of these machines had been
completed.

Based on the examination of deficiencies outlined above, it
is apparent that neither the number nor nature of deficiencies
(other than the lone case of the deficiencies in the auxiliary
skid) was indicative of potential problems in the TDI QA program.

Furthermore, the time sequence between procurement and testing
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was such as to foreclose such a concern being raised any earlier
than July, 1980, well after delivery of the major components. As
for the deficiencies detected during the test and inspection
program, these were detected as a result of industry reaction to
the Shoreham crankshaft fai.ure in August, 1983, and were not
known to TUGCO at a time in which remedial QA action could be
taken. It should be noted that TUGCO is participating in the TDI
Owners' Group effort, which is rigorously addressing and
resolving deficiencies in the TDI diesel generators. Further-
more, TUGCO has included its QA oversight of TDI. This has
included increased NDE requirements and the witnessing of all
required NDE and shop testing of replacement parts and inspection
of individual components.
4. Summary

In an effort to be fully responsive to the Board's
information request, Applicants retained the services of Edward
J. Kreh, Jr., an expert on vendor QA programs. Mr. Kreh's
affidavit is appended as Attachment 4. Mr. Kreh examined
nonconformance reports, test deficiency reports, TDI 10 CFR Part
21 reports, disassembly and inspection reports, and other
documents. He discussed the deficiencies contained therein with
cognizant TUGCO employees. Mr. Kreh also examined audit and
inspection reports and discussed them with QA personnel. Based
upon this objective assessment, the following has been

demonstrated:



TUGCO, through its A/E Gibbs and Hill, conducted pre-award
evaluations of TDI; deficiencies were found; TDI committed
to implement a QA program in compliance with 10 C.F.R. Part
50, Appendix B and proceeded to undertake corrective action.
TUGCO's actions comported with industry practice and were in
compliance with 10 C.F.R. Part 50, Appendix B (Kreh
Affidavit, pp. 2-3).

TDI was placed cn the Approved Vendors List ("AVL"), awarded
the contract for the diesel generators, and the order for
the diesels was placed with TDI. TUGCO was justified in
placing TDI on the AVL and procuring the diesel generators
from TDI based upon their source evaluation of TDI
capability in accordance with ANSI Standard N45.2.12 and the
vendor's commitments to implement an adequate QA program.

Again, such action by TUGCO comported with 10 C.F.R Part S0,

Appendix B. (Id.)

TUGCO audited the implementatin of TDI's QA program over
the period from contract award to the shipment of the diesel
generator assemblies and components; four audits and
approximately 35 inspections were conducted at vendor sites.
Among these activities were the witnessing by TUGCO of shop
testing by vendors of components and assemblies. (Id.,

pe 3.)

TUGCO relied upon their audit and inspection verification of
the adequacy of the TDI QA program for the design and

manufacture of the diesel generators; TUGCO witnessed shop




tests of components and assemblies followed by testing of
the fully assembled diesel generators at the plant site.
Such a means of verifying the design and manufacture of the
machines comports with 10 C,F.R. Part 50, Appendix B and
applicable industry standards to which TUGCO has committed.
(14., pp. 3-4.)

The record of audits and inspections indicates that TUGCO
took corrective action when the need arose. This included
refusal to release equipment for shipment and communications
between TUGCO's mznagement and TDI's management to address
discrepancies. (I4., p. 5.)

During the period frow the time the diesel generators were
ordered until the major components were received on-site,
there were no indications that the TDI QA program was not
acceptable., (Id.) This comported with industry experience
with TDI (Id., pp. 4-5), wherein no major Aeficiencies were
found and no concerns about the TDI QA Program raised until
the occurrence of the cracked crankshaft at Shoreham.

The vast majority of deficiencies were detected only after
the engines had been received on-site, stored, assembled,

and preparations were made for preoperational testing.

(1d., p. 6.)




8. With the exception of the auxiliary skid and support
deficiencies, the deficiencies detected during the period
prior to preoperational testing and during preoperational
testing did not indicate a breakdown in TDI QA. (14., p.
5.)

9. The types and quantity of deficiencies (other than the
auxiliary =kid) were minor and lacked the significance and
repetitive nature to suggest that there was a QA breakdown
at T™I. (1d., pp. 5-6.)

10. The deficiencies discovered during the disassembly and
inspection of the Unit 1 diesels suggest that the TDI QA
program may have been inadequate (Id. p.6). This was widely
recognized by industry in the formation of the TDI Owners'

Group.

5. Conclusion

From the foregoing, the Board should conclude that at all
pertinent times Aduring the design, fabrication and delivery of
the major elements of the diesel generators, there was no
indication that tne TDI QA program was inadequate. With the
exception of the auxiliary skids, the frequency and seriousness
of the deficiencies were not sufficient to have warranted a
determination that TDI's QA program was 1nadequate.° The types

of deficiencies latected during the preparation for anl conduct

9 It should be noted that TUGCO spent considerable time and
resources in resolving the deficiencies in the au-iliary
skids. (Xreh Affidavit, p. 5.)



of preoperational testing were minor and of the kind to be

expected.

These deficiencies were not sufficiently numerous to

cause concern that the TDI QA program was inadequate.

With respect to the auxiliary skid deficiencies and the

deficiencies detected during the Aisassembly and inspection of

the Unit 1 diesels, the major components of the diesel generators

had beun manufactured and delivered well in advance of TUGCO

becoming aware of these deficlencies.

August 25,

1984

y submitted,

COOK,
REYNOLDS

1200 Seventeenth Street, N.W.
Washington, D.C. 20036



Date

10/1=3/75

1/26/76

4/8/76

5/11-12/76

1/77=-10/77

10/24-27/77

11/11/77

11/29/77

12/19/77

Attachment 1

CHRC''OLOGY OF TUGCO QA ACTIVITY
RELATTD TC TDI DIESEL GENERATORS

AT COMANCHE

Organization

Gibbs and Hill (on
behalf of TUGCO)

TDI

TUGCO QA

TUGCO QA

TUGCO QA

TUGCO QA
TUGCO Receiving
TUGCO QA

TUGCO Receiving

PEAK

Activitx

Pre-award survey of TDI:
10 CFR 50, App. B, ANSI
N45.2.9, N45.2.11,
N45.2.13

All deficiencies detected
in pre-award survey
addressed

Purchase order for diesel
generators placed with TDI

Audit of TDI addressing 10
CFR 50, App. B, ANSI N45.2;
pre-award commitments by
TDI met; no new deficiencies
found

Inspections of engine and
generator components and
witnessing of shop tests

Release inspection of Unit
1; Train A at TDI

Unit 1, Train A delivered
to Comanche Peak site

Release inspection of Unit
1, Train B at TDI

Unit 1, Train B delivered
to Comanche Peak site



Date
12/77-9/78
9/13/78
9/16/78

10/10/78

9/78-7/79

12/78-7/79

7/21-22/79
8/22-25/79
8/31/79

9/17-21/79

Organization
TUGCO QA

TUGCO Engineering

TUGCO Engineering
TUGCO QA

TUGCO Receiving

TUGCO QA

TUGCO QA
TUGCO QA
TUGCO QA

TUGCO QA

Page No. 2

Activitx

Inspections of auxiliary
and additional miscellaneous
equipment

Unit 1, Train B placed on
foundation ("landed")

Unit 1, Train A landed

Audit of TDI
designated TDT-1: no
deficiencies found

Receipt inspection of
auxiliary equipment, air-
start skids, crankcase fans,
water jacket heaters,
pedestal bearing, fuel oil
day tanks, airstart receiver
tanks, tubing, connectors,
heat exchangers, gauges,
brushes, brush holders,
thermostats, exhaust system
expansion joint, current
transformers

Inspections of control
boards, fuel oil transfer
pumps, jacket water piping
brackets, heat exchangers,
grounding resistors, con-
trol panels, fuel oil tanks

Witness performance test of
Unit 2, Train A

Witness performance test of
Unit 2, Train B

Release of Unit 2, Train A
for shipment

Release inspection of Unit
2, Train B



Date

9/21/79

9/27/79
10/9/79

10/10/79
9/79-7/80

10/79-7/80

3/10-12/80

7/17/80

7/80-9/82

Organization
TUGCO Receiving

TUGCO Engineering

TUGCO Receiving

TUGCO Engineering

TUGCO Receiving

TUGCO QA

TUGCO QA

TUGCO Engineering

TUGCO Receiving

Page No. 3

Activitx

Unit 2, Train A received
on-site at Comanche Peak

Unit 2, Train A landed

Unit 2, Train B received
on-site at Comanche Peak

Unit 2, Train B landed

Receipt inspection of
control panels, miscella-
neous components, generator
rotor, air dryers, pipes,
supports, gaskets,
couplings, nuts, flywheels,
jacket water pump, and
gauges

Release inspections of fly-
wheel, auxiliary skids,
miscellaneous components,
generator stator, valves,
plugs, water jacket cooler,
lube oil cooler, jacket
water standpipe, electric
motors, pumps, strainers,
control panels, and
grounding resistors

Audit of TDI - TDT-2

Improper fabrication of
auxiliary skids, Unit 1,
Trains A & B detected

Receipt inspection of
gaskets, valves, auxiliary
water punp, jacket water
pump, gaskets, nuts, sup-
ports, capscrews, tubes,
pipes, flanges, heater
strip, relief valve, air
inlet pipe, flywheel quard,
tape, enamel insulated wire,
and expansion joints



Date
7/80-9/82

4/30/82

9/16/82
9/29/82
11/23/82

11/29/82
3/15-16/83
3/29/83
3/31/83

5/31/83

Organization
TUGCO QA

TUGCO QA

TUGCO Startup
TUGCO Startup

TUGCO Startup
TUGCO Startup
TUGCO QA
TUGCO Startup
TUGCO Startup

TUGCO Startup

Page No. 4

Activitx

Release inspections of
valves, jacket water pumps,
expansion joints

Reinspection of auxiliary
skids and support brackets

to evaluate acceptability of
repair welds

First run of Unit 1, Train B
First run of Unit 1, Train A

First preoperational test
run of Unit 1, Train A

First preoperational test
run of Unit 1, Train B

Audit of TDI - TDT=-3

Last preoperational test
run, last run prior to
disassembly, Unit 1, Train A

Last preoperational test
run, Unit 1, Train B

Last run of engine prior to
disassembly, Unit 1, Train B
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Page No. 4

DESCRPTION CATEGORY
TRAIN (QLASSIFICATION) (SIGNIFICANCE) DATE AND DOCUMENT DETECTING ORGANI ZATION ESALUTION
A Turtocher ger sdaptor Manufacture (L) 9/30/82 NCR TU = Startup detected durlng fmassend led with new seal rings
Incorcectly insvalled M-82-016045 preparation tor preaop. testing
({misc. mech.)
ALH Flexible drive coup!ing hudb Monufacture (M) 1/271/84 NCR TO) = Issued 10 C.F.R. 2) Report Coupl Ing reworked per TDI
loose on shaft (mlsc. mech.) M-84-003085 R. 1) 1/9/54 Ins truct lons
ALB Plston pin retsining rings Documentation (L) 4/25/84 NCR TU = QA detected during recelpt Documentation corrected
Improper iy |isted on docu~ M-84-01257 R.) Inspect lon
mantation (documentation)
ALH Fuel ol) supply tubling not Manufacture (M) 2/28/84 NCR TOI - tssued 10 C.F.R. 20 I nspected and additional clamps
adequately clemped ibrackets) M-84-00683 R.1 Report 9/21/83 added ss necessary; shrouded tubling
scheduled to replace orlginel tubing
AL8 Booster and transfer pumps Manufacture/Instal lation (L) T1/22/8) NCR TU - Englneering detected during Pump motors transferred to
and motors Interchanged M-80-00006 R.3 Installation correspond with correct numbers
(eloctrical - motors)
ALB Control panel wires numbered Manufacture (L) S/21/81, 6/1 /81 NCR TU ~ QA detected during Installation Lugs chenged and wires
Incorrectly (slectrical) E-81-00168, E-81-00183 __properly ldent!fled
A Control penel has 3 lugs on Manufacture (L) 5/729/8) NCR TU = QA detected during Installation Tarminal reworked
ons terminal (electrical) £-81-00176
Al Vendor wiring numbers do not Manutacture (L) B/14/M1 4CR TU = QA detected during Installation I nspected, evaluated and found
match drawing lelectrical) E-81-00873 _occeptable
8 Coble minimum bend radlus Monufacture (L) i2/10/8) NCR TU = QA detected during Installation fap laced cable and reworked
violated (electrical) E-81-01699 R.) raceway
8 Outboard bearing thermo- Manufacture (L} 3/11/82 NCR TU = Startup detected durlng Replaced with correct thermocouple
couple of wrong type E-82-002% 5% preparation for precp. testing
(Instrumentation)
ALB Control panel wiring not In Manufacture (L) 4/8/82 NCR TU = QA detected durlng preap. Rewired both traln ALB control penels
sccordance with drawling on E-82-003585 checkont
Traln A (electrical)

NOTE: Slign'ficence:

Low (L), Moderate (M), High (H)
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NOTE: Significence:

Low (L), Moderate (M), High (M)

DESCRPTION CATEGORY

TRAIN (OLASSIFICATION) (SIONIFICANCE) DATE MD DOCUMEN T DET: "TING ORGAN L ZATION RESOLUTION

A Quest lonab le selsalc Deslign (M) 4/21/82 NCR TOI = Issued 10 CoF.R. 21 Report Attected |ine selsaically quallified
qualification of valve In 1 -82-004265 R.2 a9m2 by TU
elr stert Iine and sizing of
iine orlfice (mech. - valve)

AW Thermocouple «iring condult Design ) 4/22/82 NCR Tu = Stariup detected during Proper supports added
Impraoperly supported E~-82-00415 R.) preparation for precp. testing
(alectricel)

A Defactive fleld current Manufacture/Instal lation (L) 5/4/82 NCR Tu = Startup detocted durling Replaced defective elomen’s

meter and sxclitation reley E-82-0053535 R.1 preparation for preop. testing
(electrical)

ALB | nadequate marking of Manufacture (L) 1/22/82 NCR TU = QA detected durling Wires reldent Ifled
terminal blocks and devices £-82-01027S preparation for precp. testing
(electrical)

AlB Pneumatic devices with Design W) 9/14/83 NCR TU = Stariup detected durling Stiffer spring Installed
Improper spring character- 1-82-01457S R.1 preparation for precp. testing
Istics (Instrumentation)

—

A Nonquallfled commercisl wire Des ign (M) 11/16/82 NCR TOI = Issued service memo Repluced with qualified wire
used In englne tachometer E-82-02033 1174782, tollowed by 9/271/8)%
relsy magnetic plckup and 10 CoF oRe 21 report
Governor clrcults
(Instrumentat lon)

. Engline tachometer would not Commerclal (L) 6/30/82, TOR 220 TU = Startup detected during Rep laced tachometer

callbrate (callbration) preparation for precp. testing




'*1‘0- v

DESCRPTION CATEGORY
TRAIN (AL SSIFICATION) (SIONIFICANCE) DATE MND DOCUMEN T DETECTING ORGANI ZATION RESRUTION

Ades Fusl oll suction pressure, Commerclal W) 1/3/82, TOR 224 TU = Startup detected during fep laced gauges and thermocoup ies
straloer Inlet pressure, preparation for preap. testing.
booster pump dlscharge
pressure, lube oll duplex
outiet pressure gauges would
not callibrate and jacket
water outlet thermo-couple
detfect Ive (callbratlon)

. Open primery winding on Commerclal 4) 1/21/82, TOR 229 TU = Startup detected during Trans former replaced
potential transformer No. 2 preparation for preap. testing
(electrical)

. Undervoitage relay 27-2 Commercial (L) 1/30/82, TOR 242 TU = Startup detected durling felay replaced
would not callbrate preparation for preop. testing
(callbration)

8 Fleld current DC ssmeter Commercial (L) 8/2/82, TOR 243 Tu = Startup detected during Rep laced ssmeter
would not callibrate preparation for precp. testing
lcalivration)

8 Generator stator temp. Commercial W) 8/10/82, TOR 2% TU = Startup detected during Replaced Indicator
Indicator would not preparat lon for precp. testing
callbrate ‘callbration)

8 Shorted diode In power Commercial L) 8/12/82, TOR %4 TU = Startup detected durling Rap laced dlode
supply voltage regulator preparation for precp. testing
(mlectrical)

8 High temp. bearing trip Installation (L) 8/15/82, TOR 2%% Tu = Startup detected during Replaced trip device
device demaged preparation for preap. testing
(Instrumentation)

A Two duplex fliter pressure Comserclal W) 8/23/82, TOR 264 TU = Startup detected during Rep laced gauges
geuges would not callbrate prapacation for precp. testing
(callbration)

NOTE: Significance:

Low L), Moderate (M), Migh (K)
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DESCRPTION CATEGORY
TRAIN (QLASSIFICATION) (SIANIFICANCE) DATE AND DOCUMEN T DETECTING ORGAN I ZATION HSAUTION
8 Generator pedestal bearing Manufacture/Installation (L) /282, TOR 216 TU = Startup detected durlng Feplaced dust seal
dust seal damages preparation for preay. testing
(mlsc. mach.)
A Over and under frequency Commercial (L) 9/13/82, TOR 291 Tu = Startup detected durling Rep laced relay
alarm relay would not preparation t.r precp. testing
callbrate (callbration)
A Undervo itage DC relay would Commerclal (L) 9/13/82, TOR 292 TU = Startup detected durlag feplaced relay
not callb-ate (calibration) preparation for precp. testlang
A Undervoitage relsy would Commercial (L) 9/721/82, TOR 319 TU = Startup detected during Rep laced relay
not callbrate (callbration) preparation for precp. testing
Kl Pneumat Ic logic device has Commerclal (L) 9/21/82, TOR 321 TU = Stertup detected during fop laced reley
cracked O~ring preparation for precp. testing
(1nstrument s’ lon)
e e
8 Lube ol pump does not Manutfacture (L) 9/3%0/82, TOR 2% TU = Startup detected durlng New pump Installad correctly
supply sufficlent pressure englne start tests
(mlsc, mach.)
] Voltage reguiator relsy Commarclail L) V0/21/82, TOR 310 TU = Startup detected durlng Rep laced relay
has open coll (electrical) engline start tests
ALB Max.~Min. exclitation Commerclial ) 10/29/82, TOR 36 TU = Startup detected durlng Rep laced defect Ive components
iimlters would not operate engine start tes.s
(electrical)
A Pressure Indicator geuge Commercial (L) 1116/82, TOR 424 TU = Startup detected during Rep laced pressure geauge
falled to operate engine start tests
(Instrumentation)
A Erratic operetion of frequen- Commercial (L) 11/29/82, TOR 4%) TU = Stertup detected during Meter repalred
cy meter (lnstrumentation) | precp. testing

NOTE: Signlificence:

Low (L), Moderate (M), High (H)




NOTE: Signitficance:

DESCRPTIWN CATEGORY
THAIN (QLASSIFICATION) (SIGNIFICANCE ) DATE AND DOCUMEN T DETECTING ORGAN | ZATION ESAUTION

8 Power fuses blow due to light Comesrclal (L) 11/729/82, TOR 453 TU = Startup detected during Buld and tuses replaced; clrcult
bulb fallure (electrical) precp. testing wod| 1 led

A Englne tripped due to ground Design W) 11 /83, TOR 547 TU = Startup detected durling Circult modifled
relay circult aetfect 3/25/83, TOR 827 precp. testing
(electrical)

8 Annunclator horn dws not Commarcial (L) 2/16/83, TOR 631 TU = Startup detected durlng Rep laced horn
operate (electrical) precp. testing

8 Tachometer relsy power Commercial (L) 3/8/85, TOR 728 TU = Startup detected during Power supply replaced
supply falled (electrical) ’"T‘—'m

A Annunclator horn doss not Commerclal (L) 3/9/83, TOR 733 TU = Startup detected during fop laced horn
operate (electrical) precp. tuﬂm

8 Falled motor spece heater Commarcial (L) 11/18/85, TOR 2331 TU = Startup detected during Rep laced space heater
on fuel oll booster pump engine start tests
(e lectrical)

8 Right bank # 8 alr Intake Manufacture (L) 115/83, TOR 232 TU = Startup detected durling Bolt holes slotted to permit
eibow dld not 11t fo be engine start tests correct allgmment
losk-tight ‘l'l'ﬂ @) bows )

] Jacket water keep warm pump Manu facture/Storage/ 6/14/82, TOR 208 TU = Startup detected during Rop laced pump
overheat | ng Shipping W) preparatlon for precp. testing
fptectice) - epter)

Low (L), Moderate (M), High (H)
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OPSES UNIT | DIESEL GENERATOR DEFICIENCIES DETECTED
DURING DISASSEMELY MND INSPECTION PROGRAM

Fage No. |

TRAIN

DE SCRPTION

CATEGORY

DATE AND DOCUMEN T

DETECTING ORGAN . ZATION

Damaged turbocharger blades
and bearings; shafts ot of
tolerance

Operaticn/Manufacture

6/1/84, QR-10-MPO22/3

TU = Malntenance detected durlng
disassemb ly and Inspection

Rotor assead|les and bearings
replaced; shafts refurblshed

Turbocharger rotor blades
nicked, one blade missing,
beer ings and shaft scored

Operat lonManufacture

6/29/84, QR-10-MP022/3

Tu = Malatenance detected durlng
disassembly and Inspection

One turbocharger replaced; rotor
assemb | los and bearings replaced,
both banks

Linear Indications on meln
bearing saddles

OperatlonManufacture

6/1/84, QR-10-02-305A

TU = Malntenance detected durlng
disassembly and !nspection

Evaiuated as acceptable other then
saddle no. 5; condltionslly relessed
for mng

One~Inch |inear Indication,
bearing cap 8

Operation™anufacture

6/29/84, QR-10-02-305A

TU = Malntenance detected during
disassead ly and Inspection

indication In nomstructural ares

and acceptadle

Linoar Indicatlons In crank-
sha't bearing shells

OperatlonM™anutacture

6/1/84, 6/29/84;
QR-10-02-3108

TU - Malntenance detected durlng
disassembly and Inspection

fBearing shells on affected beerings
replsced

Linoar Indications found In
cylinder block

Manufacture

6/1/84, 6/29/84;
QR-10-02-315A

Tu = Malntenance detected durlng
disassembly and Inspection

Final disposition pending based on
1 owners' group recommsndation
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TRAIN DESCH PTION CATEGORY DATE AND DOCUMEN T DETECTING ORGAN I ZATION RESAUTION

A Casting flaw In cyllinder Manufacture 6/1/84, 6/29/84; TU - Malntenance detected during Rep laced affected |lners
| ners QR 10~02-315C disassembly and Inspection

8 2 connecting rod bushings OperationManuiacture 6/29/84, QR-10~02-340A TU = Malntenance detectet durlng Rep laced bushings and plns

scored; gauling on link pin disassembly and lnspection

A Linear Indications in com Manu facture 6/1/84, 6/29/84 TU - Malntenance detected durlng Replaced affected shell halves
necting rod beering shells QR=10~02~3408 disassemb ly and Inspectlon

A8 Cy iinder heads susceptible Des ign/Manutacture 6/1/84; 6/29/84 Tu - Malntenance detected durlng Rep laced cylinder heads
to cracking and Incorrect QR-10~02-360A disassemb ly and Inspection
fire deck thickness

A8 Scutffing and scoring of Manufacture 6/1/84; 6/29/84 TU - Malntenance detected durlag Rep lacad selected valves
velves QR- 10~02~- 3608 disassembly and Inspection

Al Linsar Indications 'n Manufacature 6/1/84; 6/29/84 TU = Malntenance detected durling Rep laced selected covers
cylinder head covers QR-10-02-362A disassemt ly and Inspection

AlB Broken corner on Inteke Manu fac ture/Operat lon/ 6/1/84; 6/29/84 TU - Malntenance detected durlng fep laced olbows
manifold eibow flangs installation QR-10~02-37% disassembly and Inspection




TRAIN DESCRPTION CATEGORY DATE AND DOCUMEN T DETECTING ORGANE ZA ' ON RESOLUTION
A Exhaust menlfold boits, Manufacture 6/1/84; 6/29/84 TU = Malntenance detected durlng Selected boits replaced
incorrect length on some QR-10-02-3u08 disassembly and Inspection ;

bolts

. Linear Indications In Intske Manufacture 6/1/84, QR 10-02-390A TU = Malntenance detected durlng Replaced or refurblshed aftected
rocker arws disassend ly and Inspection rocker sres

B Rocker arm and pushrod Manu focture/Operat lon 6/1/84; 6/25/84 TU = Maintenance detected during Lesxing Iifters replaced
Iitrers did not pass lesk- QR=10~02-390F disassemb Iy and Inspection
down test

A Overspeed trip coupling Manufacture 6/1/84, QR-10-02-410C TU = Malatenance detected during Splder replaced
splder nlicked disassemd ly and lnspectlon

= Excessive wear on jacket Operation 6/1/84, QR-10-02-42% TU = Malintenance detected durling Pump replaced
water pusp shaft; loose disassemd ly and |nspection
l,olbr

8 Deformed |acket sater pump Manu facture/Mal ntenance 6/29/84, QR-10~02-442A TU = Malntenance detected during Rep laced Tapel ler and
backp |ate disassemd |y m_m.:ﬂoa ologlzlm

A Excessive wear In starting Operation 6/1/84, QR-10~02-442A TU =~ Malatenance detected during Rep laced assemd | los
alr distributor assesd!les disassembly and Inspectlon

A Turbocharger bracket bolts Manufacture 6/1/84; 6/29/84 TU = Malntensi.ce detected durlng Rep laced bolts

without merking

QR-10~02-47%

disassesbly and Inspection




