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“r. Earl A. Borgmann

/ice President - Engineering
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Cincinnati, Ohio 45201

Jear Mr. Borgmann:
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - WILLIAM H. ZI“™ER, UNIT NO. 1

Jur December 10, 1979 letter transmitting a reques: for adc‘tional information

in the area of "020.0 Auxiliary and Power Conversion Systers" included a number
of staff requests and positions as Enclosure 2. Because we have made some changes
and modifications to Enclosure 2, please disregard the Dece~bar 10, 1979 version
in its entirity and replace it with the version forwarded w'ta this letter. If
/0u have any questions about the changes and modifications 212ase contact us.

,,_Sjncerely. TR
% . A t
R Fose- %
;,1;5“514;4. £ ,)g_/l-+_qf
John 7. Stolz, Chief )

Light Water Reactors E-anch No, 1
~Division of Project “2nagcesment

cnclosure:
~s Stated

o h
See next page
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REQUEST FOR ADDITIONAL INFORMATION
ZIMMER NUCLEAR POWER STATION, UNIT 1
DOCKET NO. 50-358

80532) Provide a discussion of the measures that have been tz«en in the

design of the standby diesel generator air starting system to pre-
clude the fouling of the air start valve or filter wit- moisture

and contaminants such as oil carryover anc rust. | 3.5.6,

Part I1IIl, item 1).
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020.40
(9.5.8)

- POOR Rl

Experience at some ope-2*ing plants has shown that diesel engines have
failed to start due to azcumulation of dust and other deliterious
material on electrical equipment associated w»ith starting of the diesel
generators (e.g., auxiliary relay contezts, control switches - etc.).
Describe the provisiers that have been mide in your diesel generater
building desisn, elect-izal starting syste~, ang combystion air anc
ventilation air intake design(s) to preclu“e tnis zondition o assure

availability nf the “issel senerator on ce~ar”

Also describe under rarmal plant oneraticn what nrocedure(s) wili be
used tn minimize accumulation of dust in the diesel generator room;
specifically addrass curcrete dust canticl. Ir vour response alsd
consider the conditizn when Unit 1 ¢ ir cpsratisn and Unit 2 is urlev

construction (abnor=:1 generation of dust).

90021 .39
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?3354;) The diesel genarators are recu’ced to sta-: sutomatically on loss 24
- all offsite nower and in the event of 3 LTC"., The diese! generatc-

.sets should be capable of operation at less =han .01 122d for extande:
periods without degradation of performance c- -eiia2ility, Should 2
LOCA occur with avatlability of offsite powe~, <iscuss the design
provisions and other parameters that have %:27n z2-sicered in the sziesti=~
of the diecel anrnaratars tp enable them ¢t~ =, u~icagded (on stanzs ) <
extended periods without degradation of enc'=e 22r7-prmgnce or relizzi’
Expang your PSAR/FSAR to inciude and explizi<l: dzfine the capability ="

your design with regard to this requiremers.” ‘872 3,8 5, Part 111, 12~ 7).

- POCR ORIGINAL
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020.42
(9.5.4)

020.43
(9.5.4)

020.44
(9.5.4)

POOR ORIGINAL

Section 9.5.4.1 emargency < ~sel e: :ine fuel nil starage and transfer sys*s~
(EDEFSS) does n~t specifically refe=ence AUSI Stancdard M195 "Fuel i1 Syster-
f.andby Diesel Generators”. (ndicaze if you intend to comply with 2nis ston
dard in your d2tign of the EDEFSS; ctherwise provice justification for noo-

compliance. (SPF 9.5.4, Rev. 1, Pa~t II, iter 12).

Assume an unlikely event has occurrzd requiring cperation of a diesel serervator
for a prolonged period that would require replenisivent of fuel it withsut in-
terrupting oreratinn of the diese! senerator ’H'a: crovision will de =age i-
the design or the *uel oil storage “i11 svste *» mininize the creatize cf *
bulence of the sediment in tre bsstsm of the sto-aze tank. stireing Ff z+is
sediment during addition of rew fue® has the protentizl of causing zne sveral]
quality of the fuel to become unacczptadle and could potentially jead 29 ror

degradation or failure of the diese generator.

Discuss the prezautiamary measures <hat will 52 tilan 9 assure tre % 3L

and reliability; of the fuel o0il suzzly for emargensy diesel gererasor sp@iatd
Include the tyre of fuel o1, irpur 'ty and suali=y [iri%ations as w2)" as zi=:
index number or its equivalent, cic.d paint, e1tvyinas moisture, $.1%.r, paved
culates and other deliterious insol.ble substances; procedure for esting newi
delivered fuel. periodic sampling a~d testing of en-site fuel 0il [inzludira
interval between tests), interval o time betuzen perindic removal of zonce-
sate from fuel tanks and pericdic s.stem irspestior. In your discussisn ir-
clude reference to industry (or otner) standard wnich will be fo)lzwe: <o
assure 3 relietle fuel of1 supply 7 the emerzercy aenmpratarg, (S72 :.2,

Part III, items 3 and 4),

90021 .41
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020.45 Operating evperience *1s shown t92t accum.iaticn of water in the startine
(9.5.6)
RSP air systen hag bteen 2re of tae most frequant c2.ses of diesel engine

faflure %o start on decand, (er-densatinr ~f artrained moisture in cO™-
pressed air lines lesZing te csrtrol ard tt2rti~g air valves, air start

motors, and candensatior cf moiztyre or * 2 « “r.ing surfaces of tnase

components has raug2d rost, scate and w3t~ ‘tz:1€ to build up anc

score and jam the intar-al woreing paris -7 c-ere vital

o0

componenis Lraval
preventing starting ¢ <he cdiesgl generat:~ s

In the event of loss of gffsite pocwer e ~iese’ onnerators must functis-
since they are yvital %o tie sa®e shutdowr o *ia reacter(s). Failure of
the diecel ennines t9 start fro~ the effrz%: =7 maisture concensation

afr startirg svstews ind fram stner c3usE: .2 ‘ruered their coeraticna’
relfability to subste~tia"ly "ez3 shgn tre ~22-red reliability of .57 2«
specified in Pranch Tagcon‘cal ®:gition 1731 "I} & "Diesel Generztor
Reliability Testing” a=3 Peg.iztory Guize 1.17% "Peripdic Testing of

Diesel Generatsr Urits Used as Tnsite £leztriz %7 2r Systems at Noclexr

Fower Plants.”

In an effort towars imgroeing z-esei engr2 ttirling reliabilicy
NUREG-0660 indicates that co~p-essed air stzrting system designs
include air dryers f:r tre re-:v2l of ertrained moisture. The two

air dryers most commonly usec :re the dessicant and refrigerant

90021.42
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types, Of these two types, t-e refrigerant type is the one most
suited for this application and therefore is preferred. Starting
air should be dried 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 how
your system meets the recomnendation stated in NUREG-0660. If there
are any differences between your design and the recommendations of
NUREG-0660, provide justification for your design or plans for

implementation,

90021.45
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020.46 Operating evperisnce at certain nucleer z2wt 2lants which Rave twe
(8.31)
RSP cycle turbochsroed diese! engines manufast. =24 5 the Electromotive

Division (ENT) of General lotors driving emsrzency canerators have
experienced 3 significart numbar of turbochar;=r mechanical gear drive
fatlures. The failyres have occurred as thz resylt of running the
emergency diesel generators at ro 1oa? or 112"t load conditions for

extended perinds, Mo load cr light 124 2==+1tien could occur curing

perisiic squicreni testing or during 2scirs-t son<'s{ons with availa

of offeite paiar, When %his eauipment iz ~rarates uncer ne lzac c2n

“©

)

insufficient exhayet gas volume is ger='=°-- ' nperate the turbochar
As a resylt the tyrtocharger is driver mach =“'=:’; from a8 gear crive i~
order to supp'y enough combusion air t2 ire 2raine <o maintain razed
speed, The turtacharger and mechanical <ri.2 zear normally supslied wi*!
these engires are not decigned ‘or stindh, <:ruice 2ncountered in auc's:
power plant apnlication where t-g equiz~int =av 5~ 22lled upon to operate
at no load cr light load condition and fu'" +s:24 :7ged for a prolonges
period, The €D equipment was rriginaily desizned for locomotive sersise
where no lo3d speeds for the engine and gen2rator are much lower than

full load speedsr. The locomotive turticrar-2d jiese] hardly ever runs 2°

full speed erzept at full load. The "D “=2s siranzly recommended 22 users
of this diese! engine design ag2inst s~e-1tisn at ~3 load or 1igat Toa

conditions at full rated speed for ext2nd2s -eripds Decausd of 2ne saort

11fe expectancy of the turbocharn2r mezhanizal gear drive unit norma’’

90021.44



furnished, ‘o e0aq or light 11 d co2ratinan alzo cayses genera’

detericratine in any diese) en ' ne,

To cope with the gevere service the ecuinrz~* 15 normally subiezses to 2+~
in the inter2st of reducing failyres and ircreasing the availadilisy r¢
their eguiprent £HD has developed a heavy 4.*» turbocharger crive zear
unit that can replace evisting equipment. This is available as a2
replacement kit, or enjyines can be ordered with the heavy duty surso-

charger drive sezr assertly, 2

To assure optimum 3vailability of emergen~:w lece’ generators or zzme-:,
Applicant's who have on order or intend t2 orier 2-grgency gen grators
driven by two cycle diesel engines menufa~tored by EMD should B2 z=ovi-2:
with the heavy duty turtocharger mech2nical “rive qear assemdiy 2s
recommended by EMD for the class of service ensoun’ered in nuclear pcu.*

plants, Cenfirm your compliance with thic reayirement,

- POOR CRIGINAL
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(8.3)

' POOR ORIGINAL

Provide a detai! diccussion (sr plan) of *the leve) of sraining se229se?
for your nperators, raintenance crew, quality assyrance, anc L0 Tk (ol
personnel responsible for the gperation and maintenance ¢ the gng=zer:.
diesel generatars, Identify tie numder and *von of sersonnel tris wil)
be dediza*ted *c “he cneratisns and maintenance ¢ ha energency 24zse’
generators and the number and “ype that will be assizned from yo.r gera-y!
plant operations and mairtenznce groups :v’a?s‘s: »2n neecec,

In your discussien identify the amount ard vi=d 2¢ training thast =11 *¢

s=airi=s

o1in

e
why

received by earh of the above categorins a3 tre tvoz of on

program planned to assyre optimum availahility of 2ne ENErCensy pTaratrer,

Also discuss the level of edugcation and mini= = 2 ~arience requi=e=ant:

for the varicus categaries of cperations an® =3’nt2nance personnal 285-.°1

with the emergancy dissel ge-erators.

90021 46
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020.48 Several fires have cccurred at sor2 operating plants in the area nf
(9/5/7)
RSP the diesel engine extaust marifalc and inzide the turbocharsger 'dusing

which have resuited in esufprans ysavailat!lity. The fires were
started from lybe 511 Yeaking a=d scsuriulating on the engine exhayst
manifold and sccurylating and fznisirg inside the turdocharger housinsg.
Accumulation of Tupe 91l in 49ese ireas, = same engines, is apparent':
caused from an excessively icag pralute porlon, cergrally lonzer than
five minutes. prior t2 rmanual szariing of 2 diers’ senerator, This
condition does not occtur or 20 eme~gency start ¢'rc2 the prelybe perind

is minimal,

When manually starting the dies2l zenerators for é"y reason, to mirimize
the ootential fire hizard and 4o i=pro.e eqyinwens availability,
NUREG-0660 recommends tiat t-e pr:lube period should be limited to a
maximum of three to five miritss .nless otherwise recommenced by the

diesel engine manufacturer.

Provide the prelube time interwval your diesel engine will be
exposed to prior to manual sza=t ind if this interval does not agree
with the recommendations of SUREG-0660 provide justification why

your interval time is acceptic’e.

90021.47



?20.49) _ An emergency diesel gsnerator unit in 3 nuclear power plant is normall:
9.5.7
RSP in the ready standby =o7Je unless there is a loss of offsite ;ower, an

accident, o= the diesel jsenerator 1s under test, Long periccs on stand: v
have a tendency to drain or nearly enpty tha engine lube oil piping
system, 0n an emergency start of the engine 23 mych as 5 to 15 or mere
sgconds may elapse from the start of cranbing until £U11 1ube 0i1 pressurs
is attained aven thaush fyll engine spe< i* generally reached in adeur
five sacurds, Witlo an egssentially dry ergine, the momentary lack of
Tubrication at the varinys moving parts ray Za~=age hearing surfaces pra-
ducing incipient or a:tual component failuv-e with resultant equipment

unavailability,

The emergency condition of readiness reguires this equipment to attair
full rated speed and 2natle aytomatic sequenzing of electric 10ad within
ten seconds. For Lthis resson, and to irnrove ypen the availasility ¢
this equipment oan ze~ind, it 1s necestary Lo establish 25 quickly as ros:zis}
an of1 film in the wearing parts of the diesel engine, Ludricating oil i-
normally delivered tc the engine wearing carts by une or more engine driven
pump(s)., During the starting cucle the ru=pls) azzelerates slowly with the
engine and may not sucply the raquired anntity of Tybricating ofl wherse
needed fast ercugh, To remedy this coarditien, as 1 minimum, an &l pipat !y
driven lubricating o'l pump, powered from a reliable OC power supply, ¢ha’

be installed in the iube afl system to crerate in pyrailel with the gnz!

90021.48
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driven matn lube pump, The electric ¢rivz~ =relyude pump shoulg scerace
onlyduring the engine cranking cycle or .=+ ¢" satisfactory Tube 217
pressure fs established in the engine =3.~ ' .%e districuticn hezie=.

The installation of this prelube purp sk=i'< ke coordinated wits ==¢
respective engine manyfactyrer, Some die-=! erjines inciude 2 1482 ¢
circulating pump as an intregal part ¢ ==: “ube oil preheating syste-
which is in 152 while the diese’ engir: i3 - tag stancdy moce, %t s

case In sdditicnal prelube ofl zyrp mes =% 22 rectied,

Indicate whether your design inzludes ar &lectric prelube oil sUrn,
[f your design does not include tais purp, crovide justificaticn why

it is not necessary.



020.50
(8.3)
RSP

L

Periodic tosting 3md test lToacing o &n

in a2 nuclear paser plins

operability, capabilisy and avai~ab®1*

-

-
-

y of the unit oa

fs @ nzceizzey fyrction to deronstrate

POOR ORIGINAL

“ergency diesel generazar
tne

oo
FRP1%2in

cemend,

testing coupled with ;2n4 srevensive rai~tenance practices will assure

optimum equicwent reaziness an: ava'labi' ity on demand.

desired gnal,

To achieva thie Antim = sauipmems pgsiinzes

.-

recommends the folliowing:

This i3 che

status, NUREG 0660

1. The equipment shouid be zested wit' & mihimum lnading of 25 ,.rcet

of rated load, lie loace

(8}

combustion of f_e!

r1fght 1922 o

eration will cause inccsmpiz'e

resgltirg in the froatien of gum and varaish

deposits on the ¢ iimder wa'Ts, irta z and eviaust valves, zisto s

and piston rines

turbocharger 274 ecmayst s.5cem.

c—
1 s s Rl S wee o

on of ueburned fuel 4ir 2-ea

snsequences 0f no lo2s ar

esrpment Tailyre due 20 the ¢.-

angine exhaust system.

2. Periodic survei®lence testi~z smuld te perfarmed in accordance wish

the anplizakle *.2°

@)

Aetirag (7,
of the engine man.®aztyrer,

and the K3l 9uicel’ngs

loading and dy=stien, sheu's 2p iss

Lt LR T 4

S ) .
tus], anl with the recsm—encstin--

3 between any such regsmranczsions

1 rasrest %25 te

w

-
-

o .
-

<8n*

90021 .53
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Preverti:e mainterance should go t2:0n4 the normal routine 2ciust-
ments, servizirg and ~epair of corsorents when a malfurction sacure.
Preventive mifntenanze should encorsass {nvestigative testing of
compsnents whizh have a history o repested malfunctioning ans

require comstant attention and resair, [n such cases consideratinn
should bte given t3 replacerant of “hi=te camronents with cther

produsts which have a recorsd of ca=srisrated reliabd 1ity, ratmer than
repetitive rezsie 2=7 ryintenance cf *he evicting components, Te:*'rs
0f the unit after adfustrerts or »er1ivs ha.e buen mace only confivoe
that the equipment it operable ardznes no® nezzssarily mean that the

root cause of the probier has been eli~frates ar alleviated.

Upon conletion of repairs or mainteranse and rrior to an actial

start, run, and loa? test a final ezuirwont chatk should be made “r

.

assure that a1l elestrical cirguéts are funceisongl, {.e,, fusss are
place, switches and circuft breaier: are ia *'cir proper posizizn
lonse wires, a1l test leads have cear rema.e4, and all valves are in

the proper pnsition to permit a marual start o7 the equipment, After
the ynit has been satisfactorily started and Tnad tested, rezurn the
unit to ready autsmatic starchy ser,ice and yrder the contro) of t-e

contral rmom ocrerater,

Provide a discussion of whether the rscomme ions of NUREG

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 be

enforced.

90021 .51
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020.51 The availavility on demand of an emergency diesel generator is
(8.3)
RSP dependent uran, amang other things, the croper functioning of 14s

controls and wanitoring instrumentation., This equipment is genera’ iy
panel Eoun:ed ind 1n gome instances the r>~2'¢ are mounted ciresti
on the diese! generator skid, Major dlese! enaine damage has occurral
at some oparating plants from vibratien indued wear on skiz mountad
control 2nd mnitaring instrumertation. “hi: sengitive instrumsataticr
1s nct made *c withstand and function 2ccerasel  “cr prolonzed ;ericcs
under continuous vibraticnal stresses no-=ally enctuntered with intgens!
combustion engines, Operation of senstive instrumentation unles 2£his

environment rapidly dete-iorates calibration, acciracy anc contes)

signal ou*put.

Therefore, s«2ept fer sensors and other eauirmert that must be gires:'w
mounted on the engine or associated piping, NUREG-0660 recommenzs
that the controls and monitoring instrumentation be instailed on &
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 recommanc:i-

tions of NUREG-0660.

90021 .52
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(9.5.5)

« 18 +

Experfence at operating plants has shown that a diesel engine that is
provided with an engine cooling wat2r temperature control system employing

a 3-way bypass-type thermostatici.lly 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 pass2s through the cooler or
radiator as needed to maintain the proper outlet temperature? If your
engine cooling water system does not use a 3-way valve, describe your
installed system and justify fts design as opposed to a design employing

a 3-way valve, . ; . T

90021753



