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Docket No.: 50-339

Mr. W. L. Proffitt

Senior Vice President

Pover Operations

Virginia Electric and Power Company
P. 0. Box 26666

Richmond, Virginia 23261

Dear Mr. Proffitt:

SUBJECT:  IMPLEMENTATION OF THE RECOMMENDATIONS OF NUREG-0660, "ENHANCEMENT
OF ONSITE EMERGENCY DIESEL GENERATOR RELIABILITY" - NORTH ANNA
POWER STATION, UNIT 2

Currently the reliability of diesel generators requires demonstration by
performance of the preoperational testing specifications of Regulatory Guide
1.108. 1In addition, Technical Specifications include the periocic testing
provisions of Regulatory Guide 1.108 for continuous demonstration of diesa)
generator reliability.

As part of our ongoing long-term activities concerning diesel generator
reliability, in a letter dated April 18, 1979, we transmitted the report
NUREG-0660 "Enhancement of Onsite Emergency Diesel Generator Reliability"

for your information and comments. We stated that we would review the report
and evaluate each recommendation for its applicability to all operating
license applications.

To assist us in our evaluation of this matter, we request you provide your
views and comments on the specific recommendations in NUREG-0660 as described
in the enclosure to this letter. If the requested information is already
available to us, a reference to a FSAR section or other documentation which
contains the requested information would be sufficient.

The results of our review of this matter will identify what changes to

current requirements may be appropriate and the associated implementation
schedule,
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Mr. W. L. Proffitt -2 -

In order to include consideration of your comments into our review, please
reply by January 31, 1980.

Sincerely,

g££4ﬁ_lﬂ,(lu_.,
lan D. Parr, Chief

Light Water Reactors, Branch No. 3
Division of Project Management

Enclosure:
As Stated

cc: See Next Page
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Mre Wa Lo Proffitt

cc:

Or. Lawrence R. Quarles
Apartment No. 51
Kendal=at-Longwood

Kennett Square, Pennsylvania

L)

L
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P, 0. Box 128

Mclean, Virginia 2210

James B. Dougherty, Esq.
Potomac Alliance

1416 S Street, M,u.
adshington, U. L. 20009
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ENCLOSURE

REQUEST FOR ADDITIONAL INFORMATION

NORTH ANNA POWER STATION, UNIT 2

DOCKET NO. 50-339

8.0 Electrical Systems

8.14 Provide a discussion of the measures that have been taken in the
design of the standby diesel generator air starting system to pre-
clude the fouling of the air start valve or filter with moisture
and contaminants such as oil carryover and rust. | 9.5.6,

Part III, item 1),
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8.15

Experience 3t some operating plants has chawn that diesel engines have
failed to start due to accumuylation of dust and other deliterious
material on electrical equipment associated with starting of the diesel
generators (e.g., auxiliary relay contacts, control switches - etc.).
Describe the provisions that have been mide in vour diesel generator
building desian, electrical starting syetem, ang cnmbystion air and
ventilation air intake decign(s) to precluse tnis zsndition to assure

availability nf the “iesel qenerator on domar-

Also describe under normal plant oneration wha* nrocedure(s’) will ba
used to mininize accumulation of dust ‘n the ~1e32] generator room;
specifically address concrete dust conticl  I» voyur response also

consider the condition when Unit 1 is ir operatisn and Unit 2 is ur e

construction (abnormal generation of dust).
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8.16 The diese’ genarators are requ’red to start automatically en loss of
all offsite power and in the event of a LOCA, The diesel generator
-sets should be sapable of gperation at less than full load for extende!
perinds without degradation of performance or reliability,
LOCA occur with avatlability of offsite power, discuss the cesign
provisions and other parameters that have been considered in tne selec”in»
of the diecel nonerators to enable them t~ =un unloaded (on stanghy) <o~
extended perinds without dearadation of enclne parf-rmance or - fadi'i*:
Expand your PSAR/FSAR to include and exnlicitly dafine the . .zadility =°

your design with regard to tnis requirement, (522 3.5
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8.17 Section 9.5.4.1 em2rgency dinsel e jine fue! ail stnrage and transfer syston
(EDEFSS) dnes not specifically reference AUSI Standard N195 "Fual 011 Systs
f.andby Diesel faneyators”. I[ndicate if you intend to comply with tnis st n
dard in your d2tian of the EDEFSS; otherwise proviae Jjustification for no»-

compliance. (ZFF 9.5.4, Rev. 1, Part II, iter 17V,

8.18 Assume an unlikely avent has nccurred reguirving operation of a diesel gereratow
for a prolonged perind that would require replenichent of fuel 0il witheut in
terrupting operatinn of the 4iesel generator. hat crovision will be mage in
the design of the fuel oil ctorage fi11 syste *» miniiize the creation of *
bulence of the sediment in tre battom of tre storage tank. Stirring of this
sediment during addition of new fuel has the poten*ial of causing the overs|
quality of the funl to become unacceptable and ca.ld potentially lead to

degradaticn or failure of the diesel generatsr

8.19  Discuss the prezaytionary measures that will ha tilon %3 assure tre qualis
and reliability of the fuel o1l supply for eraraens: iage] gengrator operat:
Include the tyre o7 fuel ail, impurity and auality jimitations as well as din:
index number or its equivalent, cloud point, entraina: moisture, sulfur, ri' i

culates ana other deliterious insoluble subs*ances: procegure for testing ne

gelivered fuel. neriodic sanpling and testing of on-site fuel o011 (including
interval between tests), interval of time betuzen perindic remaval of conge;i-
sate from 1 el tanks and pericdic system inspertinr, In your giscussion in-
clude reference to industry (or other) standard whica will be foliowea ¢t
assure a reliable fuel cil supply to the emergency qenarators (SA? 2,5,

Part III, items 3 and 4).
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8.20

Operating avporience has shown that accumuiation 0f water in the startir-
air systen has heen ane of the most frequeat caises of diese! engine
failure Lo start on dewand. Condensation »n’ artrained moisture in 2o -
pressed air lines leadina to control and starting air valves, air start
motors, and conjensation of moisture or *he working surfaces of tnese
components has caused rust, scale and wato- it5a1f to build up and

score and jam the internal working parts ~f these vital components thm

preventing starting of the diesel generatars.

In the event of loss of offsite power *“i2 diese! a9nerators must funct!

yr

since they are vital to the safe shutdown of tha rvagetor(s).

0

L.
i

al

o

the diesal enagines t9 start from the effazt: of =risture concensation
afr starting systems and from other c3uses have "mieped their soeraticrs’
relfability to substantially less than the dseire! veliadility of 0,87 2=
specified in Pranch Technical Pesition 1753 (73a) ¢ "Diesel Ganerator
Reliabdbility Tecting" and Pegulatory Guide 1,177 'Pepriodic Testing o¢
Diesel Generator Unfts Used as Onsite Elecz*r o - s» Systams 3t Nuc

Power Plants,

In an effert toward improving diesei #ngire stariing reliapilicy
NUREG-0660 indicates that compressed air starting system designs
include air dryers for the removal of entrained moisture. The two

air dryers most commonly used are the dessicant and refrigerant
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types. Of these two types, tre refrigerant type is the one most
suited for this application and therefore is preferred. tarting
air should be dricd to a dew point of not more than 50°F when
installed in a normally controlled 70°F environment, otherwise the
starting air dew point should be controlled to at least 10°F less

than the lowest expected ambient temperature.

Describe your diesel engine air starting system and indicate now
your system meets the recommendation stated in NUREG-0660. [f there
are any differences between your design and the recommendations of
NUREG-0660, provide justification for your design or plans for

implementation.
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8.21 Operating evperisnne at certain nuclear rovoe 2lants which Rave *ws
cycle turbncharasad diese! engines manufas® ivod 5+ the Electrormotive
Division (EMD) of fGeneral lotors driving crergency generators nave
experienced 3 significant rumbar of turbscharzer mechanical saar drive
failures. Tho f3ilyres have occurred as the rezylt of running the
emergency diesel generators at no load or l1abt load conditions for
extended perinds. Mo lnad ¢r Tight 1024 ornva* on could occur suring
periodiz equipment testing or during accident coni’tions with availatiliv.
of offcite pauar. When *his equipment i3 aperared ;nder no lzac
insufficient axhayet gas volume is genera*e+ *2 ~nerate the turbochars
As a resuylt the turtecharger 1s driven machanically from a gear grive
order to supply enough combusion air ta ‘re enaine $o maintain rated
speed. The turbocharger and mechanica! “rive sear normally supplied %!
these engines are not decigned for standhy ser.ice sncountered in nuc's

power plant apnlication wher2 the equic~:nt may » called upen to operats
at no Toad cr light load condition and 7u'! rated :3eed for a prolonga
period. The YD equipment was epiginally decisnct far locomotive servi-n
where no lo3d speeds for the enqine and senara‘o are much lower 2h3n

full load speeds, The locomative turbscraraes :isep] hardly ever ryns *
full speed except at full Toad. The EMD has stranzly recommenced %3 .- ov=
of this diesel engine design against aperatinn at n3 1gad or 1ignt lo4°

conditions at full rated speed for extendsd rerigds because 3¢ *re sncr’

1ife expectancy of the turbachargar mechanical goar dprive unit normal’
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furnished, *= 'oad or light 1. d eparating alzo sayses genera)

detericratine in any diecn' on ne,

To cope with the severe service the eguinrer* i3
in the interest of reducing failures and ircraas
their equipment EMD has daveloped a heavy 4ty &
ynit that zan replace acisting equipment. This

replacement kit 6 ar engines can be ordersd with

charger 4rive sear assertly.

To assure optimym 3vailability of emerzen:v Jies

normally subjectsa to

ing the availability n*
urbocharger drive gear

is availabie as 2

the heavy cuty turbo-

21 generators or demen-,

Applicant's who have on order or intend ts order 27ergency genarators

driven by two cycle diesel engines menufa~t.red

with the heavy duty turbocharger mechanical “riy

recommended by EMD for the class of sarvice emzountered in nuclear por

plants., Cenflem your compliance with thie roqyi

Uk Uilialk

v EMD should ba aroy i

£ sear assemdly as

rement,
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8.22

Provide a detai! discussion (or plan) of *he level of training propose’
for your aperators, mairtenance crew, qualit:’ assurance, ang supervisor:
personnel responsible for the operation ard =aintenance 3¢ the emergen: .,
diesel generatnors,  [dentify the number 2nr * oo of personnel that will

be dedizated *o the operations and maintenanea A€ sha emergency diese’
generators and the number and type that wil) be assigned from your genara!

plant operatinng and maintenance groups o acsist when neegec.

In your diszussion identify the amount ard vi=4 2¢ training that will
received by aarn af the ahgve categories a3 the type of ongding Lradns

program pianned to assure optimum availahility af she emergency genera‘t~r:
Also discuss *he level of educat..n and mini=,~ rorience requirement-

for the varicus categorie: of operatisns and =31intsnance personnel ass-

with the emergency diegel generators,
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8.23

- 10 =

Several fires have occurred at some operatinra nlants in the area nf
the diesel engine exhaust manifold and intide the turbocharser housing
which have resulted fn equipment unavailakility. The fires were
started fram lybe 9il leaking and accu~ila%ing an the engine exhauss
manifold and sccumulating and igniting ‘nsids ¢he turbocharger housing
Accumulatian of Tube of! in these areas, sn gsame engines, is apgarent’:
caused from an excessively long prelute poarlas, zenerally lznzer *han

-

five minutes. prior te manual startinz of a diless! generator, This

condition 4o0es not accur on an emergency ttart sinca the pre’

(e
A8}
1w
. |
ok

is minimal .

When manually starting the diesel generatore for sny reason., to minimize
the notentia! fire hazard and %0 impro.2 soyin=ans avaiiabitlity,
NUREG-0660 recommends tiiat the prelube period should be limited to a
maximum of three to five minutes unless otherwise recommended by the

diesel engine manufacturer.

Provide the prelube time interval your diesel engine will be
exposed to prior to manual start and if this interval does not agree
with the recommendations of NUREG-0660 provide justification why

your interval time is acceptable.
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8.24 An emergency Aiese] generator ynit in 3 nuclear power alant i3 normall:
in the ready standby mode unless there is a los: of offsite power, an
ccident, o= the diesel generator 1s under test. Long periccs on stand:
have a tendency to drain or nearly empty *ha ensine lube oil piping

system, 0n an amergency start of the engine a3 much as 5 %o 14 or mor=

seconds may elapse from the start of craniinrg until £u1) lube oi1 pressy-=

fs attained aven though fuyll engine speed ie generally reaches in aSour
five secords, Uith an essentially dry angine, the momentary lack of
lubrication at the varinys moving parts »ay <3a=age hearing surfaces pr-
ducing incipieat or astual component failure with resultant agiipment

unavailability,

The emerganc. condition of readiness reguires this squipment $o attair

W

full rated speed and enatle automatic sequencing af slectric loag within

ten seconds. For this reason, and to imnvave ypra the availasility of

this equipment on demand, it is recessary to es*ablish as quickly as ros:i

an ofl film in the wearing parts of the diasel enging, Lubricating oi!
normally delivered to the engine wearing carts by =ne or more engine iri
pump(s). During the starting ¢ycle ¢he nu=pls) ac-elerates slowly wit
engine and may not supply the regquired auantity of lybricating oil wher
needed fast arcugh, To remedy this econditien, a5 1 minimum, an alestr
driven Tubricating oil pump, poweres from 3 reliable DC power supsly, °°

be installed in the Tube 11 system %o orerate in rarallel with the e
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8.25 Periodic tasting and test loading of an amerqency diesel generator
in a nuclear rruer plant is a necessary furction to demonstirate th
operability, capahility and availabilisy of the unit 3n “emend. Perin<i-
testing coupled with z0n4 preventive maintsnance practices will assyre
optimum equicmant readiness ang availability on cemand, This is the

desired gnal,

To achieve thie optimym 2quipment readines:z status, NUREG 0660

recommends the following:

1. The equiprient should be tested with z minimm inading of 25 percer®

of rated load. Mo Toad or 1ight 1nad nperation will cavse 4ncs rptete

Tew

"

combustion of fuel resylting in the formatien o gum and varnish
deposits on the cylinder walls, intals and aviyyst valves, pistors
and piston rings, ete., and accumula®ian af unburned fuel in the
turbocharger and exnaust system, The zantequences of no oad or

light icad aperation are potential cauipwent failyre due t2 the gu-

and varnish deposzits and fire in %le angine exhyyst syste

2. Periodic surveillance testing should ke perfarmag

-t

n accordance wr

of the engine manufacturer, Conflicts between any such recommengations

R

1

\

|

|

|

the applicable NRC guidelines (R.a. 1.102), and with the recomMmMencat inve |
and the 20 guidelines, partizularly with respaz® +4 ters frequen~, |
|

Toading and duration, should be identi® a4 and justified,

DO A 9000217 .
ROOR ORiglA .

'du 1HIU L.



e 14 -

3. Praventi:s nainterance should go beyond th2 normal routine adjust-
ments, servicing and ~epair of components when a malfurztion sccure
Preventive miintenanze should encorpass investigative testing of
compgnents which have a history of rerested malfunctioning and
require conetant attention and repair, In such cases cansiderating
should be given to replacement of thnce camponents with sther
products which have a record of demans ratad reliability, ratner tnan
repetitive regair and maintenance nf *he aviering components, Te:*'ns
of the unit after adiustmerts or verairs ha.e buen made only confii-e
that the eaquipment ic operable ang dnas rnt nec2ssarily mean that the

root cause of the problzm has been elirinatag ar alleviated.

4. Upon comnletion of repairs or maintenance and ~=igr *3 an acsual
start, run, and load test a final eguirment ~A=sk should be mags '~
assure that all electrical ecipcuits are functisnal, 1.e,, fuses are o
place, switzhee and circuit breakers are in thaip proper position,
loose wiree, all test leads have been rema,e4. and all valves are 'r
the prarer pasition *n permit a manua' stars =7 the eguipgmant ATt er

=l

the unit hss been satisfactorily started and lnad tested, return ths

unit to ready automatic standby seriice and urier the control of o=

control raom gperator,

Provide a discussion of whether the recommendations of NUREG-0680
have been implemented in the emergency diesel generator system

design and how they will be considered when the plant is in commercial
operation, i.e., by what means will the above requirements he

for b —~ - — o
enforced D) N I ARAAAY




8.26

- 15 -

The availabilsty on demand of an emergency diecel generator is
depandent uran, amyng other things, the croper functioning of its
controls ard wanitoring instrumentation. This equipment is generally

panel mounted ind fn ctgme ingtances the svn:z's jre mounted cire:

i
-

¥
on the diesel generator skid, Major dlese! engine damage has occurres

at some oporating plants from vibration ind, e wear on skid mounted

control 2rd munitoring instrumentation. Thi: sengitive instrumentatice

1s not made *~ withstand and function arc-ira*el » o prolonses perigd:
under continunus vibrational stresses normally encsontered with intern
combustion engines, C(peration of senstive instrumentation urier this
environment raridly deteriorates calibration, accuracy and control
signal ou*put

Therefore, ectent for sensors and gther egjirmer® *iat must e girecs’
mounted on the engine or associated piping, NUREG-0660 recommend:
that the controls and monitoring instrumentation be installed on a
free standing floor mounted panel separate from the engine skids,

and located on a vibration free floor area or equipped with vibra-

tion mounts.

Provide a description of how the controls and monitoring systems
are installed and indicate how your design addresses the recommenda-

tions of NUREG-0660.
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8.27 Experience at operating plants has shown that a diese) engine that is
proviaed with an engine cooling watar temperature control sve<tem employing
a 3-way bypass-type thermostatici |1y controlled valve have demonstrated
consistent trouble free operation over engines provided with other
methods of temperature control such as shutter controls on radiators.
Does your system employ a water thermostat of the 3-way or bypass-type which
splits the water flow so only as much water passes through the cooler or
radiator as needed to maintain the proper outlet temoerature? If your
engine cooling water system does not use a 3-way valve, describe your
installed system and justify its design as opposed to a design employing

a 3-way valve,
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