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ELECTRICAL POWER SYSTEMS

LIMITING CONDITION FOR OPERATION (Continued)
ACTION (Continued)

offsite source restored, restore at least two offsite circuits to
OPERABLE status within 72 hours from time of initial loss or be in
at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

f. With two of the above required diesel generators inoperable, demon-
strate the OPERABILITY of two offsite A.C. circuits by performing
Surveillance Requirement 4.8.1.1.1a. within 1 hour and at least once
per 8 hours ther2after; restore at least one of the inoperable
diesel generators to OPERABLE status within 2 hours or be in at
Jeast HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours. Restore at least two diesel
generators to OPERABLE status within 72 hours from time of initial
loss or be in at least HOT STANDBY within the next 6 hours and in
COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.8.1.1.1 Each of the above required independent circuits between the offsite
transmission network and the Onsite Class 1E Distribution System shall be:

a. Determined OPERABLE at least once per 7 days by verifying correct
breaker alignments, indicated power availability, and

b. Demonstrated OPERABLE at least once per 18 months during shutdown by
transferring (manually and automatically) the 6.9 kV safeguards bus
power supply from the preferred offsite source to the alternate
offsite source.

4.8.1.1.2 E&ch diesel generator shall be demonstrated OPERABLE:
\Re3t onek PeY B, days

STAGGERED TEST BASIS by:
1) Verifying the fuel level in the day fuel tank,
2) Verifying the fuel level in the fuel storage tank,

3) Verifying the fuel transfer pump starts and transfers fuel from
the storage system to the day fuel tank,

4) Verifying the diesel starts from ambient condition and acceler-
ates to at least 441 rpm in less than or equal to 10 seconds.*#

*A11 planned diesel engine starts for the purpose of this surveillance may be
preceded by a prelube period in accordance with vendor recommendations.

#The diesel generator start time (10 seconds) shall be verified at least once
per 184 days. A1l other engine starts for performance of this surveillance,
may use a d.esel generator start involving gradual acceleration to
synchronous speed as recommended by the manufacturer.

COMANCHE PEAK - UNITS 1 & 2 3/4 8-3 Unit 1 - Amendment No. 29
Unit 2 - Amendment No. 15



Attachment 3 to TXX-94310
i i

SURVELLANCE REQUIREMENTS (Continued)

a) Barring device engaged, or
b) Maintenance Lockoui Mode.

g. At least once per 10 years or after any modifications which could
affect diesel generator interdependence by starting both diesel
generators simultaneously,* during shutdown, and verifying that both
diesel generators accelerate to at least 44] rpm (58.8 Hz) in less than
or equal to 10 seconds; and

h. At least once per 10 years by:

1) Pumping out each fuel o'l storage tank, removing the accumulated
sediment and cleaning the tank using a sodium hypochlorite
solution or equivalent, and

2) Performing a pressure test of those portions of the diesel fuel
oil system designed to Section III, subsection ND of the ASME
Code, when tested pursuant to Specification 4.0.5.

*All planned diesel engine starts for the purpose of this surveillance may be
preceded by a prelube period in accordance with vendor recommendations.

COMANCHE PEAK - UNITS 1 AND 2 3/ 88
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Attachment 3 to TXX-94310
Page 5 of 6

ELECTRICAL POMER SYSTEMS
A.C. SOURCES
SHUTOOWN

LIMITING COMDITION FOR OQPERATION

31.8.1.2 As a minimum, the following A.C. electrical power sources shall be
OPERABLE:

a. One circuit between the offsite transmission network and the Onsite
Class lE Distribution System, and

b. One diesel generator with:
1) Day fuel tank containing a minimum voiume of 1440 gallons of fuel,

2) A fuel storage system containing a minimum volume of
86,000 gallons of fuel, and

3) A fu2l transfer pump.

APPLICABILITY: MODES § and o.
ACTION:

With less than the above minimum required A.C. electrical power sources OPERABLE,
immediately suspend all operations involving CORE ALTERATIONS, positive
reactivity changes, movement of irradiated fuel, or crane operation with loads
over the fuel storage pool, and within 8 hours, depressurize and vent the Reactor
Coolant System through a greater than or equal to 2.98 square inch vent. I[n
addition, when in MODE 5 with the reactor coolant loops not filled, or in MODE 6
with the water level less than 23 feet above the reactor vessel flange,
immediately initiate corrective action to restore the required sources to
OPERABLE status as soon as possible.

SURVEILLANCE REQUIREMENTS

4.8.1.2 The above required A.C. electrical power sources shall be demonstrated
OPERABLE by the performance of each of the requirements of Specifications
(1.8.1.1.1','}4...1.1.2 (except for Specification 4.8.1.1.21.5))@

— Ad
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ELECTRICAL POWER SYSTEMS

BASES
A.C. SOURCES. D.C. SOURCES. and ONSITE POWER DISTRIBUTION (Continued)

The Fuel Storage System consists of the fuel oil storage tank and is
equivalent to the ANSI N185-1976 definition for supply tank.

The Surveillance Requirements for demonstrating the OPERABILITY of the
diesel generators are in accordance with the recommendations of Regulatory
Guides 1.9, "Selection of Diesel Generator Set Capacity for Standby Power Sup-
plies,” March 10, 1971; 1.108, "Periodic Testing Diesel Generator Units Used as
Onsite Electric Power Systems at Nuclear Power Plants,® Revision 1, August 1977,
and 1.137, "Fuel-011 Systems for Standby Diesel Generators,® January 1978, Gen-
eric Letter 84-15, eneric Letter 83-26, "Clarification of Surveillance

Requirements for Diesel Fuel Impurity Level Tests.®, aond Generic LeHer q4-0l,"
Rewov@) s Dccelevared TEshng_on ciefl 1 poghing | '1au‘¢"\¢r\*3‘;oa &muamci.)aem w

The Surveillance Requirement for demonstrating the OPERABILITY of the
station batteries are based on the recommendations of Regulatory Guide 1.129,
“Maintenance Testing and Replacement of Large Lead Storage Batteries for Nuclear
Power Plants,® Revision 1, February 1978, Regulatory Guide 1.32, "Criteria for
Safety Related Electric Power Systems for Nuclear Power Plants," Revision 2,
February 1977, and [EEE STD 450-1980, "IEEE Recommended Practice for Mainte-
nance, Testing, and Replacement of Large Lead Storage Batteries for Generating
Stations and Substations.®

The operational requirement to energize the instrument busses from their
associated inverters connected to its associated D.C. bus is satisfied only when
the inverter’s output is from the regulated portion of the inverter and not from
the unregulated bypass source via the internal static switch.

Verifying average electrolyte temperature above the minimum for which the
battery was sized, total battery terminal voltage on float charge, connection
resistance values, and the performance of battery service and discharge tests
ensures the effectiveness of the charging system, the ability to handle high
discharge rates, and compares the battery capacity at that time with the rated
capacity.

Table 4.8-2 specifies the normal limits for each designated pilot cell
and each connected cell for electrolyte level, float voltage, and specific
gravity. The limits for the designated pilot cells float voltage and specific
gravity, greater than 2.13 volts and 0.015 below the manufacturer’s full charge
specific gravity or a battery charger current that had stabilized at a low
value, is characteristic of a charged cell with adequate capacity. The normal
limits for each connected cell for float voitage and specific gravity, greater
than 2.13 volts and not more than 0.020 below the manufacturer’s full charge
specific gravity with an average specific gravity of all the connected cells not
more than 0.010 below the manufacturer’'s full charge specific gravity, ensures
the OPERABILITY and capability of the battery.

COMANCHE PEAK - UNITS 1 AND 2 B 3/4 8-2
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GENERIC LETTER 94-01, "REMOVAL OF ACCELERATED
TESTING AND SPECIAL REPORTING REQUIREMENTS FOR
EMERGENCY DIESEL GENERATORS", MAY 31, 1994
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* 1, DAHIL.
10: ALL HOLDERS OF OPERATING LICENSES FOR NUCLEAR POWER REACTORS

SUBJECT: REMOVAL OF ACCELERATED TESTING AND SPECIAL REPORTING REQUIREMENTS
FOR EMERGENCY OIFSEL GENERATORS (GENERIC LETTER 94-01)

The U.S. Nuclear Regulatory Commission (NRC) is issuing this generic letter to
advise licensees Lhat they may request a license amendment to remove
accelerated testing and special reporting requirements for emergency diesel
generators (EDGs) from plant technical specifications (TS). The NRC developed
this Tine-item TS improvement in response to the Commission decision on
SECY-93-044, “"Resolution of Generic Safety Issue B-56, ‘Diese] Generator
Reliability’." Enclosure 1 is the guidance on preparing the amendment request
and Enclosure 2 is the model TS for this change.

in Option 4 of SECY-93-044, the staff recommended that licensees adopt the
accelerated testing provisions of t e improved Standard Technical
Specifications with an option to r ocate accelerated testing requirements for
EDGs from the TS to the maintena . program after the maintenance rule goes
into effect. However, after f.. . her consideration, the staff has concluded
that i1t is not necessary to await the effective date of the maintenance rule
to remove the associated TS requirements nor is it necessary to relocate
accelerated testing requirements to the maintenance program. Licensees may
now implement the provisions of the maintenance rule for EDGs, including the
applicable regulatory guidance which wiil provide a program to assure EDG
performance. Therefore, the requirements for accelerated testing of
individual EDGs would no longer exist.

Licensees may request the removal of the TS provisions for accelerated testing
and special reporting requirements for EDGs at this time. However, when
requesting this license amendment, licensees must commit to implement within
90 days of the issuance of the license amendment a maintenance program for
monitoring and maintaining EDG performance consistent with the provisions of
Section 50.65 of Title 10 of the Code of Federal Regulations (10 CFR 50.65),
‘Requirements for Monitoring the Effectivencss of Maintenance at Nuclear Power
Plants," and the guidance (as applicable to EDGs) of Regulatory Guide (RG)
|.160, "Monitoring the Effectiveness of Maintenance at Nuclear Power Plants.”
The NRC staff developed RG 1.160 to provide guidance for complying with the
provisions of 10 CFR 50.65.

Some licensees do not have TS requirements for accelerated testing of EDGs and
reporting each EDG failure to the NRC, but may have made a docketed commitment
to such actions. In such cases, licensees may request relief from a docketed
commitment for accelerated testing and special reporting requirements for

9405190384




Generic Letter 94-0] -2 - May 31, 1994

EDGs. Such requests should be made on the basis of implementation of the
provisions of the maintenance rule and associated regulatory guidance (as
applicable to EDGs) within 90 days of NRC granting relief from a docketed
commitment .

Licensees that plan to adopt this line-item TS improvement are encouraged to
propose TS changes that are consistent with the enclosed guidance in
Enclosures 1 and 2. Licensees that plan to request relief from a docketed
commitment to accelerated testing of EDGs and special reporting of EDG
failures are encouraged to propose such requests consistent with the guidance
in Enclosure 1.

Licensee action to propose TS changes or relief from a docketed commitment
under the guidance of this generic letter is voluntary. Therefore, such
action is not a backfit under the provisions of 10 CFR 50.109. As such, the
staff did not perform a backfit analysis,

The voluntary information collections contained in this request are covered by
the Office of Management and Budget clearance number 3150-0011, which expires
June 30, 1994, The public reporting burden for this voluntary collection of
information is estimated to average 40 hours per response, including the time
for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of
information. Send comme.ts regarding this burden estimate or any other aspect
of this voluntary collection of information, including suggestions for
reducing this burden, to the [nformation and Records Management Branch
(MNBB-7714), U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, and
to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-3019,
(3150-0011), Office of Management and Budget, Washington, D.C. 20503.

Compliance with the following request for information is voluntary. The
information would assist NRC in evaluating the cost of complying with this
generic letter:

(1) the licensee staff time and costs to prepare the amendment request

(2) an estimate of the long-term costs or savings accruing from this
TS change



Generic Letter 94-0] -3 - May 31, 1994

[f you have any questions about this matter, please contact one of the
technical contacts listed below or the appropriate Office of Nuclear Reactor
Requlation project manager.

Sincerely, 7 ,;}
ot

‘t' Luis A. Reyes
. Acting Associate Director for Projects
* Office of Nuclear Reactor Regulation

Enclosures:

. Guidance on Preparing the Amendment Request
2. Model TS for Change

3. List of Recently Issued NRC Generic Letters

Technical contacts: Om Chopra, NRR
(301) 504-3265

Tom Dunning, NRR
(301) 504-1189



Enclosure 1

GUIDANCE FOR [MPLEMENTING A LINE-ITEM TECHNICAL SPECIFICATION (TS)
[MPROVEMENT TO REMOVE ACCELERATED TESTING AND SPECIAL REPORTING
REQUIREMENTS FOR EMERGENCY DIESEL GENERATORS (EDGs)
FROM PLANT TECHNICAL SPECIFICATIONS OR
FROM DOCKETED COMMITMENTS

Background

As part of the resolution of Generic Safety [ssue (GSI) B-56, "Diesel
Generator Reliability," the staff of the U.S. Nuclear Regulatory Commission
(NRC) recommended Option 4 in SECY-93-044, "Resolution of Generic Safety [ssue
B-56, ‘Diesel Generator Reliability'.” The Commission approved Option 4 on
March 25, 1993. In Option 4, the NRC staff recommended (in part) that
llcensees be allowed to valuntarily adopt the accelerated testing provisions
of the iinproved Standard fechnical Specifications; and upon a determination
that the maintenance program conforms to the applicable guidance, the
accelerated testing requirements for the EDGs could be relocated from the TS
to the maintenance program when the maintenance rule goes into effect in 1996,
However, after further consideration, the staff has concluded that it is not
necessary to await the effective date of the maintenance rule to remove the
associated TS requirements nor is it necessary to relocate accelerated testing
requirements to the maintenance program. Licenzees may now implement the
provisions of the maintenance rule for EDGs, including the appiicable
requlatory guidance. which will provide a program to assure £DG performance.
fhe elements of this program will include the performance of a detailed root
cause analysis of individual EOG failures, effective corrective actions taken
in response to individual €DG failures, and implementation of EDG preventive
maintenance consistent with the maintenance rule.

The staff has concluded that licensees may alsc propose TS changes to remove
special reporting requirements for EDGs from their plant TS. Licensees may
also raquest relief from a docketed commitment for accelerated testing of EDGs
and reporting each S0G failure to the NRC. Licensees would continue to comply
with the provisions of 10 CFR 50.72 and 50.73 to notify NRC and report EDG
failures. With this TS change or NRC relief from a docketed commitment to
such actions, requirements for accelerated testing of EDGs would no longer
exist.

The staff approval of this option would be contingent upon a commitment to
implement, within 90 days of a license amendment, or NRC granting re'ief from
4 docketed commitment, a maintenance program for monitoring and maintaining
EDG performance in accordance with the provisions of 10 CFR 50.65,
‘Requirements for Monitoring the Effectiveness of Maintenance at Nuclear Power
Plants," and the guidance contained in Regulatory Guide (k3) 1.160,
‘Monitoring the Effectiveness of Maintenance at Nuclea: Power Plants.” The
fulfillment of this commitment need not necessarily result in a new or
separate EDG maintenance program but rather could be inplemented by modifi-
cation of existing maintenance program requirements that include EDGs.



Discussion

The NRC staff developed RG 1.160 to provide flexibility for licensees to
structure their maintenance program based on the risk significance of the
structures, systems, and components that are within the scope of the
maintenance rule. This quide endorses a Nuclear Utility Management and
Resources Council (NUMARC) guideline which gives methods acceptable to the
NRC staff for complying with the provisions of the maintenance rule (10 CFR
50.65) .

During the public comment period for this generic letter, the staff met with
the Advisory Committee for Reactor Safeqguards (ACRS). As a consequence of
continying ACRS concerns on the use of trigger values, included in a NUMARC
quideline,’ the NRC staff will modify RG 1.160 by removing the language on
the use of trigger values for monitoring EDG performance. However, the staff
intends to retain 1n RG 1.160 the discussion on NRC's expectations that
licensees would (1) establish performance criteria for both emergency diesel
generator reliability and unavailability, under paragraph (a){2) of the
maintenance rule, (2) perform appropriate root cause determination and
corrective action following a single maintenance-preventable failure, and
(3) establish goals and monitor subsequent EDG performance under paragraph
(a)(1) of the maintenance rule if any performance criterion is not met or a
second EDG maintenance-preventable failure occurs.

[n addition to the focus on paragraphs (a)(l) and (2) of the maintenance rule
as addressed in the NRC's expectations on implementing the guidance of

RG 1.160, paragraph (a)(3) of the maintenance rule must also be met and
requires (in part) that licensees make adjustments where necessary to ensure
that the objective of preventing failures through maintenance is appropriately
balanced against the objective of minimizing unavailability due to monitoring
or preventive maintenance.

Therefore, a commitment to implement the maintenance rule consistent with the
guidance of RG 1.160 as applicable for EDGs is a commitment to (1) implement
the endorsed NUMARC quideline, 93-01, with the exception of the reference to
NUMARC 87-00 on the use of trigger values and (2) fulfill the NRC staff
expectations discussed in RG 1.160. Should )icensees wish to propose an
alternative to implementing the guidance of RG 1.160, to demonstrate
compliance with the maintenance rule for EDGs, the NRC staff will consider
such proposals.

The NRC staff finds that a commitment to implement a maintenance program for
monitoring and maintaining EDG performance in accordance with the provisions
of the maintenance rule and consistent with the guidance of RG 1.160 would
provide a basis for the staff to approve a licensee request to remove the

'NUMARC 93-01, "Industry Guidelines for Monitoring the Effectiveness of
Maintenance at Nuclear Power Plants,” May 1993,

‘Appendix D of NUMARC 87-00, Revision 1, "Guidelines and Technical Eases
for NUMARC [nitiatives Addressing Station Blackout at LWRs," August 1991.
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accelerated testing and special reporting requirements for EDGs from their
plant TS. This commitment would also provide the basis for the staff to
approve requests for relief from a docketed commitment to accelerated testing
of EDGs and reporting each EDG failure. Licensees must commit to implement ing
within 30 days of the issuance of the license amendment or commitment relief
the provisions of IC CHR 50.65 and guidance of RG 1.160 for EDGs when
requesting the removal of the EDG accelerated testing and special reporting
requirements from their plant TS or docketed commitment. The elimination of
accelerated testing requirements for EDGs closes the matter of triggers and
testing for "problerm diesels."

Enclosure 2 includes model EDG technical specifications which address these
IS changes.



Enclosure 2

MODEL STANDARD TECHNICAL SPECIFICATIONS FOR REMOVING ACCELERATED TESTING
AND SPECIAL REPORTING REQUIREMENTS FOR EDGs

Revisions to 15 4.8 1.1.2 (Changes are shown in bold typeface.)

4.8.1.1.2 FEach diesel generator shall be demonstrated QPERABLE:

a. At least once per 31 days on a STAGGERED TEST BASIS by:

1y through 7) no change.

(Removes the reference to TS5 Table 4..8.1.1.2-1 for the test schedule.)

Revisions to Table 4.8.1.1.2-1 (Changes are shown in bold typeface.)

TABLE 4.8.1.1.2-1
DIESEL GENERATOR TEST SCHEDULE

(Not used)

(Removes accelerated testing requirements for EDG's which were based on
the number of failures in the last 20 and 100 valid tests.)

Revisions to 15 4.8.1.1.3, "Reports" (Changes are shown in bold typeface.)

4.8.1.1.3 Reports (Not used)

(10 CFR 50.72 and 50 73 address the remaining regulatory requirements for
licensees to notify NRC and report individual EDG failures.)



ENCLOSURE 2 TO TXX-94310

SAFETY EVALUATIONS, INSPECTION REQUIREMENTS
FOR TDI, DIESEL GENERATORS (TAC NO. M85325)
MARCH 17, 1994
PAGES 1, 2, SER 1, 6, 7, 9, 10 AND 11
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(E3EL GENERATORS (TAC MO. M8532%)

ey

@ Trangaterica Jelaval (TDD) 4diesel jenerators Owners' Group (Qwners' arrup
ia7s on Novemoer 30, 1992 (Reference | in the enclosed Safe-,
-acemoer 7, (333 (Reference 2), recommending removal of
'1Censing cenditians imposed as part of a technical resolution to address .
-2ncerns ragaraing the reitadbility of the TOI emergency dieseal generators
(EDGs) following the crankshaft failure at Shoreham 1n August 1383. The
technical resolution involved implementation of Phase [ and Phase [! programs
15 1dentrfrad 1n NUREG-12!8 (Reference 3). The Phase | program focused on *ne
"esoiution of known engine component groblems that had potential gener:c
'mplications, wnile the Phase [ program focused on the design review of ;
Targe set of important engine compaonents to ensure their adequacy from a
Tanufacturing standpoint, as well as operational performance. At that tine,
the staff concluded that these components merited special emphastis in the irs;
2f Thaa restrictions and/or maintenance and surveillance. The 16 major
-=Toonents wnich were 1dentified included connecting rods, crankshafts.

2/ 'naer blacks. cylinder neads, piston skirts, and turbochargers. fngine
'04d restrictions were addressed in the plant Technical Specifications.
'icense conditions, engine ooerating procedures and operator training, as
icoroorrate. for five of these components. The most critical periodic
Jaintanancessurvelllance actions for these components were incorporated is
'1cense canditians.

n the casts of substantial operational data and inspection results the
swners' Group provided information 1n References 2 and 3 to demonstrate *mact
“ne scecral concerns of NUREG-1218 are no longer warranted. The Owners' Graup
$T3t=2 That the TO[ EDGs should he treated on a par with other £0Gs within tha
nuclaar 1ndustry and subjected to the same standard requlations, without ==
iCBCTal reguirements of NUREG-1218. [n aaditian, the Owners’' Group statea
that thr's action wil! improve avarlability of the engines for service,
*spectal’y Juring outages, while maintaining current reliability levels.

The NRC staff ang its consultants at Pacifie Northwest Laboratories (PNL) have
ompleted 1 review of the Jgerational data and inspection results containea '
the Dwners' Group submittal reports relative to the individual components. [
daitian, ingependent 0pinisons were obtained from three leading diese! angina
BACErII regarding these inspectian requirements.



- ) Jas1s Of LS review, the staff has Aciuced that there ddequate
£ ‘, n fap oMoy ,‘; '.-\.) :"-‘,-:"', ~ampeonent :3‘_3: 3,—.) P .‘,.:.. nsg
i*f's evaluatian of the Qwner roup iemittal reports n the
12%3 ifely avaiyatign 4
-Tat iNe 4ttached 3E De referenced by affected licansees
;4 nanges %o facility -enses L0 The extent specified ang unaer
ne 'mitations delineated in the licensee submittals and the assocratea NRC
valuatio e evaluation defines the dasis for the appraval of the repores
NG 75 appiicable to the eight Owners' Group rcensees: Texas Utilities far
e . " 5 a s & 2 ) b ~ > I & 2 - .
'manche Feak; tntargy Operations for Grand Gulf: Ouke Power far itawda
. 1 " 'Y b~ 5 ' 2 C 1 . A ] P
drolina Fower for Shearon Harris; Georgla Fower for vogtie; Clevelang
1 .- ' - 11 4 ; 'E) Qe " ] Y 3 . ’ = .
eciric Liluminating for Perry; Grand Gulf Utilities for River send; and

‘ennessee Valley Authority for B8ellefonta.

(1 dccordance with procedures established in NUREG-0390, the TO! Owners’ aroup
i requested to publish .pproved versions of the Owners Group reports as
jeneric topical reports within three months of receipt of this staff approva
'he accepted version should incorporate this approval letter and the enclosed
evaluation between the title page and the adstract. The approved version

1

shall include an -A (designating approved) following the report 1dentification
> f"‘CC' :

"he staff does not intend to repeat its review of the approved matters
lescridbed 1n the approved generic topical reports when the reports appear is
references in license applications except to dssure that the material
presented is applicable to the specific plant irvolved. The staff's approva
ipplies only to the matters described in the reperts.

-~
gi

O

hould the staff's criteria or réguiations change so that the staff’s
nclusions as to the acceptability of the reports are Invalidated, the

wners' Group and/or the licensees referencing the reports will he expected to
"evise and resubmit their respective documentation, or submit justification
For the continued effective applicability of the reports without revisions of
therr respective documentation.

Sincerely,

James A. Norberg, Chief

Mechanical Engineering Branch
Division o Engineering

ffice of Nuclear Reactor Regulation

Jdrety tvaluation




aoezotea 3tig, camy Jttlctas dr2ered dtesel jeneratirs from Teaagicert
“alavdl, Lt6. Tol) ‘i octastallatisa at sgciear 2liants 1A the LAttag Statés
"ag fregt 3F thgge engioes 3 secime oeratianal A nucledr service were 1Tiid
bt S4n CAafra uats L oa (377, scwever, tuciedr 2lant oeratiag exger'ince
Liea Thl snersency itasal ,areratdrs (£20s) ramainag very limited uate
crgsseratiinal tast sragrams were started at Shorenam and Grang Suif et o
*ve 2arly 1980s,

“smearng agout the ~eliapility of Targe-zere, "edium-speed diese! jameratirs
sirufiactared 3y Tl far application at somestis auclear plants eere firgt
sramgted Dy A cranksraft farlure at Sharenam 1n August 1983, However, 3 3rai:
sattara 3f teficiancres 'n crrtical engine components sudsequent'y zecive
3vi4ent at Sharenam and at ather Aucledr ang nonenyclear facilities amgleoyn;
31 1vesel jenerators. These deficiencies stlemmed from 1nadequac es '»
1a53n, =anufacture, and quality assurance/qualiity contral By TOI. I3

'n respanse to these groblems, L1 (now 8) U.S. nuclear utility swners

farmed a TO! Otlesel Generator Caners’ Group %o address operational and
~agulatary issuas relative to diesel generator sets used for standdy :=erje~:
Saw@rF.  On Maren 2. 1984, the Owners' Group submitted 4 proposad progrin ke
Swhars' Group Program Plan®) to the NRC that was intended to provide an =-
1eoth assessment of the adequacy of the respective uttlities' TO[ eng -es o
sarfarn thair safety-related function through a combination of design ~ev: 2«
quality revalidations, engine tests, and component inspections.

“he Ownars' Group gcrogram addressed three major alements concerning ite
<anufacture, 'nspection, and aperation of TOl dtesel engines:

*hase [: Resolution of known generic engine component grodlamg 13 sa-.3
1% 4 Dasis for licensing plants during the period defore comp et'en of
“nase (1 of tha Qwnars' Group pregram,

1) wase [1: A Design Review/Quality Revalidation (OR/QR), =f 3 "irje i:°
3f impartant eng'ne components %3 easyre that therr design ira
~anufacture, 'ncluding specifications, quality contral and ual iy
assurance, and aparatiznal surverllince and marntenance, dre 122%.3°2

1) Troanded engine tests and inspections as needed 9 support Prase . i3
L srngrars

- —— ovane

“araling Ziwer and Light Ca. (Shearan Harris), Cleveland fieci<'s
Viiminating Co. ferey), Juxe ower Co. (Catawda), Georgra Power .o
isgt'e), Sulf Statas oti! tves (Rvar 3end), Enterqy Ooerations, -
arangd Guif om

‘aax)
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! )., A leitefinta), Taxas ytirlittres
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SPTIUSAS L3 US@ ity jarer't Itagel Canyzement 1r3gram i liay 3f tce
TANIANANCH Sure Tt redy i reaments
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P ok

LT Tasty of tre cudstantial sceratianal expertence of the 10! £2Gs

110,70 3182 §0mce (338 3nq the raspection rasuits af the £2G components. ‘ve
«t278 171.3 %38 Itivrced 'Afarmation ia 1tg suemittal reparts 3f Ne.e<cer
L3132, %4 Celemter 391 (Refarences 2 and 1) 2 demenstrate 'tat ‘e

tzecral cancerns 3f NUREG-(216 are "0 'onger wiarranted. "he Owners’ r3s 4
“eciTmended ramoving the l:cense carditions related 9 £0G component
nractrans avalvrrg taardcwns and surverllance requirements.

"he Dwners’ Group “is analyzed the need far engine averhayls 1n acsarditce
«1th the current CR/CR recuiremants. The'r inilysis and zonclusians ire =3se-
2Noan understanding 2f the nistarical concerns for each caomponent affectis .y
“re avernaul ang the resylts of extensive 'nspections performed Oy the
lcensees «no maxe .0 the TOL Owners' Group. The informatien 1n its suamirey
“ezerts ncludes cimconent description, cimponent identification sumcer -ar
e CROQR dppengix (I, ‘Preventive Maintenance (PM) Task Descrigtian. the
“anufacturer’s replicement/overnaul recommendations, the number 3f 2anq na
TOUrS run Setween 'aspections or cumulative engine Aours, sumoer 3f engine
starts, 'aspection findings, and the percentage of all components 'n service
S3vered Dy the inspections. The results of the inspections comp'led 3y the
Jwnars' Group 1m rts submittal reports (References 2 and 3) trutcate that sag
‘edrdowns Nava shown little or no wear on internal engine comrinents.

“owaver, with continuing aperation, % ‘¢ 20ssible that prodlen: c2yld 2cz2.r-
w1th specific components wnich could require inspection or overmayl 3¢
affected components. The Owners' Group is propesing that Such act:2ns e
aternined on 2 case-by-case basis, and that inspections or overmnauls ce
cerformed 5o that engine reliadility and avatlability are maximized. ““e
Jwners' Group contends that the primary purpose of £ |0-year teardown
‘spections 1s to document the condition of the specific components, =ot *3
“20l4ce components, since most components deing inspected show |ittle or =g
«tir.  Yowever, as 4 matter of good maintenance practice, these camgorents
sre genarally repliced after a teardown inspection, regardless of c23c)% :n.
hese teardowns can result in reassemdly arrars or entry of foreign =aterii s
“esulting 10 increasad wedr or deireased angine reliadility,

e Cwners' Group belfeves that an cverhaul will be needed during **e ' ¢a -
STESE engines as thay are currently operated. Howaver, due t3 e T vten
“umder of run hours and the avarladility of periods to perfarm Mmajor tiiritan:
“te licansees need the flexinility to determine when an overhaul s cezuices
ind Now an overhaul s canducted.

N2 Jwners' Group cintends that some of the early concerns with €26 c:=cznent:
~478 Cau.ed Dy the deleterioys effects of the fast starts ang '2:7:°g T ota
Y fucieaar service.  The Owners' Group notes that the life expectancy =¥ =os°
gIte cimoonents A concercial sarvica, ehich are ot subject t3 fast ctast
$ far greater than the estimated 1ife of £0G components in Auclaar sarvica
2ased on early data,

111 Ticanseas have the authority %3 delete fast-start and loading redy c2ment
NOLhe 2ass of Ganeric Lettar (GL) 34<08, and are committed 3 23:73 .2



ca@eR”, S3MQ DU c3rsaes “1ve ~0% tix@n NS 5230 fir 2 tumper 3f ~easans

*st. “INY ENQ17es Pave CaAtral 558 ehich Wt 20t dllow 4 sicw stare
g CRSASSArY CNANGES 1N suCh cintrel ssstamg dre currentiy S@ing 'mplemantet
+2+3, i:me 2f it T30 icensees «ant 3 cinsalidate all changes fir g
a7t de am tactardal szectfreation (TS) 0 Tessan the 'tRict 34 Lha Thlefsie

;71 %8 wal edra’23d rasyitiag frem 3 TS Change request. The stiff s
Lrrantly Srepar'ad 4 L aadressing the requirements far accelerited test 3
F amergency dresels.  Most licensees dre waiting for thigs GL 2 e 'ss.eq
cef.re reluesting 4 crange %o therr TSs wntch would include 3 request ‘ir te
raiatian of the fast starts. Cnce the slcw start 3ptiam 's iTpecertéd i3
iczalerated testing s eliminated, engines at nuclear plants w1l e operates
cmilarly to those 'n commercral service, i0d the expected 1ife of cimgerants
n engines at nuciear plants snouid compare favoradly «'th cammercial eng'=e
csmpenents. The data from engines 'n nuclear service which have 'mglementaa
‘na 5 3westart 30%100 supports this cantentian, Since the manufacturer's
~acsmmandations far caemercral coeration of TOI/EQG components oriar %3
varngyl 'adicate that there are substanttal safety marging availadle,
iCoroortate cRanges can Se made 'n M/S requirements Dased on raalistic
a5t mates of caomgonent 11fe exgectancy, and flexidility cin De achieved 'n **2
‘raguency of perfarning teardcwn 'nsgections. .

"he Owners' Group, 'm 1ts submittal reports, has also discussed the need for
flaxiD1lity in scheduling teardown inspections from the standpoint 3f shytdcws
~13k management (SRM). According to the Ownars' Group, the “avar'idle
«indows® of outage time of sufficient length to allow engine teardowns ang 2=
svarnauls are Being shortened bacause of SAM requirements., The “avai'ad’e
«indow’ during which a diesel can be removed from service for maintenance
iepends on a numper of factors, including plant design, availabrlity of
ilternate power sources, fual hanaling schemes, and other operational,
“aintenance, or inspection requiresents. These factors cause the "ivarladle
«indow" to vary from outage to outage. Typically, the "availaple windew' s
cetween |0 and 2] days; however, SRM programs have compressed this ‘window' T
15 nuch as 20%. As 4 result of this shortening af “available windows,® all
slants need maximum flex1bility in scheduling EDG mainlenance act vt as
'@, tchedule major diesel work during timas when longar ‘windows' ire
ivarlable without impacting overall outage length). Time-airected
taardowns/overnauls do not allow this flaxidility, The Cwners’ Group '
27200810 4 generic diesel management Jrogram which comdines pregiclii.e
*aintenance, survetllance, and 'nspection. The Owners' Group conterads tnat
< th this program, consideradle flexidility can be achieved in the Frediency
4 :orf?rmwnq teardowns and/or ovarnauls without sacrificing engine
“a1 1301118y,

srcal comganents that ire inspected or replaced or Doth during an erg'-e
carnayl are turdachargers, main dearing caps/studs, cylinder o¥0gls.‘
1+rertiag rads, 2earirgs/dushings, cylinder heads, oush rods, 'ower Cylitler
ner seals, Dase assemolies, crank snafts, cylinder (1ners, pistins, ri7gs,
“el alecticn tubing, and rocxer arm capscrews/drive studs. Proplems «1%°
et components resulting from the ntrusive tnspectiong could certainiy
‘Mt ar preclude the engine's acceotadle sower output. Ofsaszemoly 3f s
:*pcrents can resyullt 1n the accrdantal tatreduction of diet ard siter ToTd
“atertals that may narm the engine. (A addrtion, these components ire



' TACAUTQ Spec i surveTTANCES. 152000 108 «re *00sed Oy *egqulatrie
R54F0 TRAL 1Cze0ta0iE NQ1MQ CanQitians wdre SU'Pg RNt i3, ‘oo
TIIECTION resylts SA2UTD 0L lent'fy Lnaccestanle foadiegy

. Tt Taners’ Group ShCuld Mave an altersative frecel sanagement 3regman
« LT C 4Tents IRAL Are [.dged Dy te requlatiry 2aff oy sp cajgaegs’,
Plad g affective compared 12 current licanse redyirements

“dMtainierg Jtesel relradrlaty,

. “te inderlying source or technical Sasis far the Pregosed regyiatiry
hange snould e Justified My aythoritias and sxsert'se aSu4l %3 vt
“NICH determined the current regulatary requirements.

‘s 1tscussed 1n the Fallowing paragraphs, all Five criterti have ceen
iatisfreqd, The curreat TOL engine reliadi)ity was faund %3 Be egual %3 3r
cetler tRan the industry avarage. [n the per'od Detween January 3350 inrg
-ecemcer (392, he median relradt ity of T3l dresels was found ta e ) 3308
"Mty oty adout LN setter than the Auclear "AdUStry average, ind we!' 3ave
“RC's nrgnest zoal of 0.978.

cectfie syrver!lances/ inspections were imposed By NRC requlatiang 29 ansurs
“hat acceotad’e TOL engine conditions were Deing Maintained. A review of e
cerational zatadase and the 1nspection results far the K@y cC2mpenents, as
ilscussed 'n Appendix A, show no unacceptadle findings. [ fact, =ast
‘nipections did not uncover any signs of wear or degradation that ceed '3 -a
iddressed.

NRC-sponsored research (Refarence 8) has Indicated the potantial'y ~eqiti.e
-onsequences of intrusive inspections on components and ;Mngine reiadtlity as
i result of current practices. [n a study of failures related ) iging,
Farlure curve, sometimes called the *dathtud® curve, correlates the change o
“arlure rate with age. The bo71nninq segment of the curve represents i 'wear-
‘AT oportion, with a higher fatlure rate dssociated with many preces 3f new
tqutomant.  Once he machinery i3 breken in, the failure rate 's at 1t 'iwest
ind remaing constant for a period of time. As the nachinary wears ang regc-ag
“he eng of ity 1ifetime, the failure rate increasss. Tie challenge 15 22
eternine the time scale for these regions for each piace of equiz=et. °»
S8 2asis of these studies, it 13 generally Delieved that the diese! MgrIne s
‘eliability ty consideradly lower dquring the “wedr-in* period, i%a scme
i0gines May Be on the lower end of the acceptadle range of reliadii %y, s.r 3
‘e Ta2ar-1n* period of operation.

227 of the early concerus with £0G camponents were due %0 the zeleter o.s
tffacts of fast start and loading of €0Gs 1n nuclear service. C:mocrent s
Lrerctancy 'n commarcial TOU angines which are not subdject 3 fast stirts
SAr greater than |ife expectancy far 101 eNGINE CUMPONENtS 1A AUl Tdr Lire T
PNI4GN the Fastostart requirements have been relaxed on the Dass af 5L Iae
Somet il Trcensees have 1nplenented the changes o the EQG r:int-:  h
3 zermit slow starts. All sembers of the Owners’ Group are commitied '3
olementing these changes 1n the near future. The staff is alsy 1iiha
he tssues related to accelerated testing 1a a genaric latter to te i.ed
TEPUT LoCe tha sTow Start 228024 Mas teen teplisented ind icce arital



130707 A8 SN 1 mAated. UG AP TTCR 4790 120710730 )] sarg
tid g TARCH TRQL 1F engires 7 lInmercUdl 12rvice 470 tte ex2ectaq iieaisges
‘o fir T31 €ngines 1A AUCTRIP SarvICe 3724Td 2i%0are “ivarasly ety
AG NES 1A AUCTIP taret e

TS A 79U ne camporent 1'fe. The 2% fram g
ef'IN THe @ ST 400000 100 SiCwestAPt U §.230P%8 th g iaetgariea
1eide 30 TR CanUfactirers FeCIenadlt ans fir 2aorerct !l 2cenytiie o d
S0 RS0 components cefore overndul CRQICAtAS that thare are $.08%aRtal cifas,
“ar3tns avarlanle far most camponents 4 AuC ear service.  The $iaff caes.me
« LY the Qwners' Group recatmendation tRat Yy cimoinIAg sredict'-e
TOIATENANCE, SurveIiTance, and 1NS0ACLIANS, 33 ‘A he Irs.osed jacae o
Tandgement program, considerao’e fFlex 81!ty cin e achi1eved 1A tne
3f zerfarming angine teardowns and/ar 2vA nagls wrthaut sacrificing q»
*elradriity,

.

“te Cwners' Group cantends that the ‘ivatladle windcws' of autage toce of
iaffrcrant Tength o allcw engine teardewns and./ar averhauls are -l SR
iferiened due to 3AM requirements. is 4 resyult of Mg snortentag af
ivaranle windows, all plants ~eed maxivum flex191):ty 1n schequl1ag 224
Taintenance activities.  The adeption of 4 preqictive maiatenance aragram far
12Gs a3 proposed, 'n liey af the current ting-directed teardown/cvercraul”
“equirements would give the licensee this flexidility without Jeapardi12ing
ingine reliadtlity,

"he OQwnars’ Group Mas requested the removal of inspection requirements “-:m
“he Ticanse conditions. The Owners' Group proposes %0 continue 420r20r:ate
nspactions; Nowaver, scope. 'nspection schedules, and esgecially the icgune
of intrusive 1nspections iavolving disassemdly would be changed %9 ~ax'%12¢
(3G avarlanrlity and relfadility.  [nspections would e olinned %3 respcnd *3
TOAIAring and tranding results and where other Maintenance activities “ixe
M cimponent accessidle, sueh as 1n response to fatlures of neardy :itponents
F whare monitoring i3 indicating an end of component 1ife conditrans. “he
cwners’ Group will continue appropriate inspections, espucrally those mat
volving angine disassemdly. [nspections will te Jafined and 1~c’'.ced a3
Tart of a well-managed engine grogram current!y under preparation. © iveats
:f tzrrect engine management have Deen reported previously to the NRC ind
fdustry (References 8 and 9). Xey features of an £0G manacement .rigrin,
i2732tanle to the staff (see Appandix C of this safety evaluatian) ~ave zeen
:13Cus5ed and provided to the Owners' GSroun. The Owners' Group agrees 'tat
1aCh “emoar would adopt the group's croposed jeneric management :ragram,
“asalutron, or Mtigating actions, and that a:! actiong are 'ntenced 3 e
icc2otadle to the manufacturer.

~aily, the underiying source ar techarcal dasts far the 2roposed ~egu itir
a3 05 2qual 1a exgertise 13 that wniCh wis -eeoonsitle for ~eciveend'eg
e t.reent requiatory requirements. The TO! Cwners' Group, with ;.ziert teie
TR tirLfacticar, was instromental in greparing the techatcal Rasts ‘ir tte
irrginal requlatary canditions A NUREG-(216.

/ SVERALL CONCLUSICNS
e staff, «1th assistance Fram ts 23asultants and facsgniiad Desi iti
Brperts, cancluded that tne requlatary requiresents on Tl atgices “iy c2
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Ao SN0 Doty gt 3F tte T angiees, the Cwrert' 1rsud ARSARL  tog 10
TR0 DXRRAT Laars, a7Q the 12imen 3f exgerts et i@ qxceramie 4 g
RSN ATT ITeRAtIN 3 Targe 2resal engimres. The :taff caliaves "3t g 'Y
Pt L AL (@ 197 20TeP Teners 3P0, SE 1S2reas 2 .ct L
T OCTATATI Ceeds Cir Clg 13ect 0 angiee %9 ceep e reliadt! ey fiesse
13222007, wrth g Current cedran reliaBility of 0.3906, ‘ce O " grs
1T ang s ozl cerers, ceem 29 fully ungerstand te o RERY LY LT
2928 3f N5 angine. e tafF Curtrer delieves that there s P i L
“FIrTALicn 1A tae lerers’ lroup submittal reparis 9 cincide ia: ol AR

samatien at aytnorieg '3ads s acceptadle under ~armal NRC requlatary
cearsignt grocedures for 1IGs. The staff and 1ts cansuitants, A therr cayie
f the TOL submretal ~eports and the speraticnal datibese. 3.4 "ot NEJiQP 35,
T concerns o Tssues.  [rdividual reports from recagnized experis s~acrca
“any of the TOL engine management practices, inspectiens, ar precauytisng. “sa
RS’ Jroup TAtends %3 'cazrgarate tost af the tAsgectans and 3recit 3ng
1% The current MUS requiraments 'a 1ts jenerie diesal tinagement :irigram -3
00rI0r ately SucoTameNt ttese 'MSCeCtIoNS witR A1%eraate cang1tiia cgArc s .2
crocecyres. Al cemoers of the Cwners' Graup are cimmitled '3 “slement, 11
tesel manigement jrogram, :

e ey features of 4 maintenance program which the staff fisds iccantinle irs
elineated 10 Appandix C of ths safety evaluation. The staff has reviewed
M areliminary version of the diesel management program, which the “wners
ir3uD 15 0ropasing 1 Tieu of the current M/S requirements, The srifé foeag
he principal elements of this program acceptadle. The oroposed maiatieic-s
sregram 15 in conformance with the requirements in Requlatory Guide | .43,
Yonittoring the Effectiveness of Maintenance at Nuclear “swer P'lants fate:
«are 1393, which endorses NUMARC 93-01 datad May 1993, “industry Guide fir
“amitaring the Effectiveness of Maintenance at Nuclear Pawer ?'ints

ciirdingly, the staff has concluded that *he license canditions relites .s
"¢ oartadic M/S program (see Appendix 0 of this safety evaliatoon) ‘ar
-27TAIn componants (sae Appendix € of thts safety evaluation) «nich aere
cited on the licensees Nased on the recommendations in NUREG-1216. ~e
“iToved 4t thig time. Therefore, the detailed steps of he orevent:ive ¥ S
225rams will Aot e subject to NRC staff raview and appraval. <owever <3
Aff Talieves that future revisions of the M/S program would Se 5.z ace
“te dravisions of 10 CFR %0.49 (¢ £ F Qequlat sng) 1A (law 3¢ -
“sertance of the M/S program 1 Nsyring the cperadti 1ty and rel 4 1,
TR angines.  The staff will require SRt She ownars of each 30dAt ciemic o
(T# current M/S program in the interim period preceding the 'nplementiioia
he jerertc 2tasel mamagenent program currently under cevelopment o
15.0710790 20d agreement Loty the tiaufacturer.  The triagitias fese e
TN MUS grcgram o the generic diesel ~anagement grogram csuld ce _
223707 1t2q Lnder the grsetirgag of 10 CFR S0.89. The TS recuirements ¢
iaDJRCUIAG thR Jresel 2 an ins2ection N aCCardance w th procedures 454
TLINJUACTIIA wItA 1ty mirsfacturer's recammendations far the class ¢
STANARy service would cantinue 13 remain 1n effect, similar ta the S
caluIreTents In gther 20 vanuricturers.
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