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c* HLINOIS POWER COMPANY (753 L30-81 (12-02)-6

500 SOUTH 27TH STREET, DECATUR, iLLINOIS 62525

December 2, 1981

Mr. James R. Miller, Chief
Standardization & Special Projects Branch
Division of Licensing

Office of Nuclear Reactor Regulations

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Milier:

Clinton Power Station Unit 1
Docket No. 50-461

Attached are details related to the following items which were
discussed with R. Giardina, Power Systems Branch, during a
meeting of November 30, 1981 to resolve issues for the Clinton
SER:

ISSUES
"Responses to NRC Power Systems Branch Questions/Concerns”

Additional Responses to Questions 40.17, 40.18, 40.23, 40.24
and 430,136

The at ve encompass a total of 47 responses (issues) which
are considered by the NRC and IP to be closed for licensing

purposes.
Sincerely,
G5 Nl fo f D
& J.D. Geier Vs /
Manager, Nuclear Station Engineering
Attachments

cc: J.H. William=, NRC Clinton Project Manager
H.H. Livermore, NRC Resident Inspector
R. fiardina, NRC Power Systems Branch
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CPS-FSAR

040.17 “Table 3.2-1 is incomplete with regards to the

(3.2) design characteristics for diesel aenerator
systems. The diesel engine cooling water, lub-
rication, and parts of the combustion air systems
are nct included in the table. Revise the table
accordingly.

REVISED RESPONSE

Refer to Question 43C.136, revised Response



040.18
(3.2)

CPS-FSAR

“"The FSAR text and Table 3.2-] states that the
diesel engine mounted componerts and piping
for the fuel, ccoling water, lubrication and
air starting system are designed Seismic Cat-
egory 1 Quality Group C. Provide the industry
standards that were used in the design, manu-
facture, and inspection of the engine mounted
piping and components.”

REVISEY RESPONSE

Refer to revised Question 430.136
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and accidentcs

) stations on the plant site
“here it may be necesssry for plant personnel
to Ccomrunicate with the control room or th
emergency shutdown panel during 3ni/or following
transients and/or accidents (including fires) inm
order to mitigate the consequences of the event
and to attain a safe cold plant shutdown.
ndicate the maxirum sound levels that could
exist at each of the adove identc!ifled working
stations for all transients and accident conditions.

Indicate . of communication syatems
lt'|'.'Jb_ - ’ < B thae ADO Ve Loent 1 p

tations

che maxirum background notse level
ist at each working station and
ably expect effective communication
control room using

the page party (pedlic address) communica-

tions asystems. and

any other addittonal communication systen
provided chat working station

Describe the performance requ rements and tests
that the above onsire working stations communi-
cation systems will be required to pass in
order to be assured that effective communica-
tion with the control room or emergency shut-
down panel is Possible under all conditions

Identify and describe the power source(s) pro-
vided for eac* of the communications systems

Discuss the protective measures taken to .ssure
a functionally operable onstite corrmunicaricn
systerm The discussion should iu:lcde the
considerations given to component failures, loss
of power, and the scxcr&ng of a communication
line or trunk as a resulr of an aceident or fire.
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‘The power sources to the various cormunications systems are
uvitinactely supplied from the divisional diesel generators and
oot shed during LOCA. They are separately fed as follows.

Sound Power System

Public Address Systex

Operarions Radio Systen
Maintenance Radio Systen

Talephone System

(Voice Operated)

Mixcure of Division 1 & 2 Standdy
Lighting Cebinets

Division 1 Mecror Contvol Center

Division 2 Motor Control Center

Normal supply is from a2 non-1E
MCC, manually operated gswitch to
Division 1 MCC.




040.23

Additional Reaponse

a) A fire within Clinton Power Station could occur any-
where; therefore, to identify all working stations on
the plant site where it may ge necessary for plant
personnel to communicate with the control room or
the seergency shutdown panel Aduring and/or following
a fire (s lmpractical. However, due to the approxi-
mately 291 public address handset stations, 2 tele-
phone stations, and 350 sound power lacks spread
throughout the plant and due to the many nortable
"handie talkie"” radios which will be carried by key
plant personnel, we belisve our desizn 4s so diver-
sified that the necessity for plant personnel to
comrunicate with the control room or emergency shut-
down panel due to s fire anywhere within the station

- i3 met. -

The following working stations on the plant site have been
- identifled as locations where it may be necessary for plant
parsonnel to communicate with the control room or the emergency
anuzdown anel Suring and/or following transiants and/or accl-
¥R dants in order ro mitigute the consequences of the event and co
5 attain a sofe cold plant shutdown:

1) Auxiliary and Control Bullding Switchgear Floor
Elevation 781.

o ~Division 1, 2, 3, and & battery roon.

. Division I, 2, 3, and § inverters.

. Division 1, 2, and 3 1E 4.16KV svitchgear.
H Turbine EHC Control Cabinert.

e, 2) Diesel Cenerator Building Elevation 737.
o Pivision 1, 2, and ) Diesel Cenerastor Bays
by - = 3 Auxiliary Building Basement Elevation 707,
i RHR Pumwp A Roouw.

> RHR Fump B loom.

i RHR Pump C Room.

- RCIC Pump Room.

o LPCS Pump Rocm.

ot o 4y Fuel Building Basement Elevation 712.

HPCS Pump Room.




Mdirional Resconse (Continued)

)

-~

Due to the large number of nolise sources located
within the station and because most, if nor all,
surfaces will be reflective, 1t is difficult at
best to ascerzain the maximum sound Icvc’n that
could exist at each of the above identified working
stations. Rowever, for comparison, the folloving

raasonable assumprions are made:

For the Auxiliary and Control Building Elevation
781 working astations, the maximuen sound levelas
should be less than that level encountered with-
in the RHR pump rooms (90 dBA).

for the Diesel Cenerator Bays, the max{mun
sound leve’ 1is expected to be less chan 115 48A.

For the Auxiliary and Fuel Buflding Pum» Rooms,
the maxioum sound level i3 expected to bs 90 dBA.

The types of communic ion systers avalilable at sach
of the above working acions is a3 follows

1) Rlvlelon 1, 2, 3, and & batce
!

and pound power (PA and telephone

able radio

-

v

n Yy
/

or
¢

2) Mﬁﬂvg;gnv lJ_Zl 3, and 4 inverter - por.adle radio
and sound power (PA and telephone nearby).

3) Diviston 1, 2, and 3 1E 4 ,16KV switchrear-PA,
telephone, portable radio {(scund power nearby).

l') ML—‘“ M:'\ - mrtﬂble rldir', PA: tele-

phone (sound power neardby).

) Rivision 1, 2, and 3 Diesel GCenerator Bays-
portabdle ru3‘0 FA, sound power, telephone.

6) RHR, RCIC., LPCS, HPCS Pump Rooms ~ Bound Power,

PA, Porcable Radio

As indiceted in part (b), the expected maximum back-
ground nolae levels for all working astations {s 90 48a
except for the diesel generaior days, which {s axpected
to De less than 115 ¢BA,

The sound power headsets are normally usable in an
environment o©f 110 dBC. MHowever, ipecial headsets
are avallable for high noise areas capable of effec-
tive communications up to 125 d4B8C. Therefore, no
difffculty is expected at any working station utiliz-
ing sound power to communicate with the control room.

=S RS Y
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Additional Response {(Continued) ; ~ -

e)

f)

B)

~d

Public Address Handsets are usable {n an environ- ¢
ment of 115 d3A or less. However, PA h. dsets in ;'Q}
high nolse arcas are nl-ced i{n Burgess Day Acouatic- -
Booths which provide ap,roxicately 16 d3 sound ra- &a
Jeccion at 1000 HI. Also, Lt &s planned to use e
‘double headset assemblies' on malntenances channals - .3
{n high noise areas (where required) which provide
an additional sound rejection of 30 dB at 1000 H2Z. N
Therefore, no difficulty i{a expected at any working -
station utildzin; PA to effectively communicate with i 2t
the control rooam. e L v

Headsets will be used with portadls radlos in high il
nolse levela which permii effactive comow:icatlon up
to 115 d3. Should the need arise, a speclal headsat
will be used which has double ear phones and a mouth
cup. This headset allows effective communication

up to 133 48,

.
s

i X
P TN

To permit effective communication: utilizing tele-
phone in high nolse .evels, tranimit confidencers,
receiver amplifiesr, push-to-talk h ~4sets (which
silences the talk channel until ne . or Burges
Day Accuastic-Booths will be added an  uired.

The communication systems at the working stationa
will be tested during pre-ops to assure adsguate
communications, Therecafter, these systems will de
used frequently and any d{fficulty discovered dua
to background nolse levels will be corrected by
special sound attenuation equipment.

§
32

e 402 Sadrdices At Ght 2 v soidvaionill thewth rimabistesees

The power sources to the communications systems
are as given in the {nitial response to 040,23,

Protective measures were incorporated into the de-
sign of the communication systems to assura a fune-
tionally operable onaite communication system.
Sound power, public address and radi¢/telephone

are in separate raceways. Sound nower, radio,

telephone and PA are all independent frem esach otbher, |
and so deotinad that component failure or the severing .l
of a commun

cation line will only disable a small 2 188
pertion of that particular communicarion system. QOG-+




340.24 “ldentify the vital arean and hazacrdous areas
{9.5.3) where emergency lighting is needed for saie zhut-

' Gown ol the reactor and the avacuation of personnel
in the svent of an accident. Tabulate the lighting
aystem provided in your design to accommodate
those areas 30 {dentified.®

AEIPON3E

The location and use of plant lighting s listed in Table 1
3ttached and 1s alno discussed below:

MORMAL OPZRATTON

Approxisately 87.5 percent of plant lighting is provided from
tegularcr lighting panels.

Approximately '0 percent of plant lighting is provided from
itandby lightir panels from onsite power.

Approxisately Z.5 percent of plant lighting, (only upon loss
Of regular pover) is :ovided from emecrgency d-¢c lighting
panwels.

JAFPR SHUTDOMN

Jtanddy and d-c emergency lighting is providsd for control
IOCEm Operation.

CRES S
Jattery packs are located throughout the plant to provide

Jp tOo 8 hours of lighting for avacuation of personnel on loss
of atandbdby lighting power.

"'#:\.Oﬁ":’ e AN N
Mg%r"i‘ o Rk b 2

t."‘n' -




EMERGENCY
BATTERY b
NORMAL STANUBY EMERGENCY __ PACKS
Plant Lighting Yes Yas Yaz Yeos
Jite Ligating Yen Bno* e No
Soecial Areas:
- P r
;l:: gi?gial/:étﬂ‘ Swg..; Tes Tes " e
Control 3ldg.
Blect. Bwgr, Ras, Yas Yes Mo o
Main Control Ra. Yosr Yer Yer Yea
ha: Jtalra Adjacent to
' Rlevatora Yes Mo Yo Ho
I 8en Aouse :
BS¥ Puwmp Roca Yes Yes "o Yas
Fire Puspd Room Yes =0 NO Yes

shc'uri‘i}”nrgﬁn‘j“l:' fed from onsite power.




Additional Response

A3 Indicared in the revised ) : ‘ , working
ptations have been identified ac W ' ¢ necessary for
plant personnel to communicate with t! control v the
Kaergency shutdown panel during and ‘
and/or accidents in order to micigat
svent and co attain a safe cold

These working stations are Indicated below aloag with the
h

'
~
type of lighting available at eac

L 4
’

andby Lighting Cabd
MCC's not shed

Hote: a)

Hote t
£

Diviaton 1, 2,
Fluorescen
Battery Pac
ivision 1, 2, and 4 inverter
Fluorescenr lighring fed from RLC

fon 1, 2, and 3 1E &4 .16 RV switchgear
rescent lighting fed f y 1.C

uo

Turbine EHC Control Cabine:
Fluorescent lighting fed from SLC

Divieion 1, 2, and ) Diesel Cenerator Bays
Fluorescent li{ghting fed from SLC

v,

Battery Pack fed from SIC

2 \ Voa 2
r)i'..)\-'ﬁy JAV V4 :

A, Ll S
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Wb .+ Addirional Response (Continued)

Sk s . o
Y L 1
!,\g“-

‘it

LA

6) RHR and RCIC Pump Rooms
Mercury Vapor lighting fed from SLC

~ 7)  LPCS Pump Room
' Incandescent lighting fed from ELC
: Mercury Vapor lighting fed from SLC

8) HPCS Pump Room

Mercury Vapor lightin? fed from SLC
Flucrescent lighting fed from SLC
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CPS-FSAR

430.136 The FSAR text and Table 3.2-1 states that the

(3.2) components and piping systems for the diesel gen-
(9.5.4) erator auxiliaries (fuel oil system, cooling water,
(9.5.5) Tubrication, air starting, and intake and combus-
(9.5.6) tion system) that are mounted on the auxiliary skids
(9.5.7) are designed seismic Category 1 and are ASME Section
(9.5.8) ITl Class 3 quality. The engine mounted components

and piping are designed and manufactured to DEMA
standards, and are seismic Category I. This is
not in accordance with Regulatory Guide 1.2f which
requires the entire diesel generator auxiliary
systems be designed to ASME Section III Class

3 or Quality Group C. Provide the industry stan-
dards that were used in the design, manufacture,
and insnection of the eagine mounted piping and
components. Also show on the appropriate P&ID's
where the Quality Group Classification cha: ges
from Quality Group C.

REVISED RESPONSE

The requirements for engine-mounted components and piping
differ as to whether these components were designed, manu-
factured, and inspected by Stewart &% Stevenson (S&S5), the
engine generator assembier, and General Motor's Electromotive
Division (GM-EMD), the engine marufacturer. Those components
within GM-EMD scope are not designed, manufactured, and
instalied to the requirements of ASME Section II: Class 3

or Quality Group C. GM-EMD has stated:

“The design, manufacture and inspection of GM-EMD engine
mrunted piping and components are to EMD proven standards
established through many years of experience in the

building of diesel engines that are in service worldwide

and in general FMT ,.cets or exceeds the industry standards.”

For the engine piping within GM-EMD's scope, the material,
diameter, wall thickness design pressure, operating temperature,
and support spacing have been reviewed. The piping stresses

due to normal operating loads (pressure and temperature) and

due to support reactions are less than 10% of the allowable
material stresses per ANSI B31.1.



£S-FSAR
(430.136 Cont'd)

fhose components within S&S scope are designed, manufactured,
and installed to the requirements of ASME Sectio. TII. but
without an "N" stamp.

Stewart & Stevenscen P&ID's are proprietary information,

but a brief description will be given of the S&S installed
components and piping for each of the various diesel generator
auxiliary systems:

1. Cooling water system: heat exchanger ("N" stamp)
and piping to, but not including the thermostatic
valve.

2. Fuel system: there are no S&S installed components
or piping.

3. Lube 0i)l system: there are no S&S installed components
or piping.

4., Starting air system: from the DG skid iniet flange
to the Y-type strainer before the starting solenoid
valve is designed, built, and inspected to the intent
of ASME Section III.



SUBJECT: Clinton Power Station
Responses to NRC Power Systems Branch Questions/Concerns

1. Revised FSAR Questions and Responses:

040.22 040.46 040.56 040.63
040.40 040.47 040.57 040.64
040.41 040.50 040.60 040.66
040.43 040,54 040.61
040.44 040.55 040.62

2. The following Questions and Responses were closec < a
result of the November 4-5, 1951 meeting.

040.19 040.36 040.48 040.72 430.137
040.21 040.37 040.49 040.73 430.138
040.26 040.39 040.52 040.83
040.27 040.42 040.59 040.89
040.33 040.45 040.68 040.50

040.70

040.71




040,22 "The availability on demand of an emargency :liesel
generator is dependent upon, amonj other things,
the proper functioning of its controls and monitoring
instrumentation. This equipment is gonerally
panel mounted and in some instances the panels
are mounted directly on ih» diesel generator skid.
Major diesel engine damage iLas occurred at some
operating plants from vibration induced wear on
skid mounted control and monitoriny instrumentation.
This sensitive instrumentation is not ..»% to
withstand and function accurately for pProic..aed
periods under continuous vibrational stresses
normally encountered with internal combustion
engines. Operation of sensitive instrumentation
under this environment rapidly deteriorates cal-
ibration, accuracy ard control signal output.

"Therefore, except for sensors and other equipment
that must be directly mounted on the engine are
associated piping, the controls and monitoring
instrumentation should be installed on a free
standing floor mounted panel separate from the
engine skids, and located on a vibration free
floor area cor equipped with vibration mounts.

"Confirm your compliance with the above requiremen*
or provide justification for noncompliance."

RESPONSE

The diesel generator control devices, including relay contacts

for alarms and instruments which require setpoint calibrations

are located on a free-standing floor-mounted panel separate from
the engine skids. The only instruments located on the engine skid
are the engine sensing devices and sensing device gauges or the
engine gauge panel, which, except for the governor overspeed
lockout, perform no safety related function. Various owners,
(including Illinois Power Company) of Stewart and Stevenson
equipment are embarking in a testing program with Stewart and
Stevenson for qualification of Class 1E electrical components

to IEFE 323-1974. Non-1lE instrumentation shall be shown by
failure analysis not to impact on the availability of IE components.
The results of this test in regard to vibration analysis of
skid-mounted instrumentation will be provided when available.

Corrective actions that are required as a result of the test
program analysis will be implemented.

(Refer to 040.43)

Q&R 8-32
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7 040.41 "Provide the results of a failure mode and effects
\ (9.5.5) analysis to show that failure of a piping connection

between subsystems (engine water jacket, lube

0il cooler, and engine air intercooler) does

not cause total degradation of the diesel generator
cuoling water system (SRP ¢.5.5, Part III, Item la)."

RESPONSE

A failure analysis of the Division 1 and Division 2 diesel
generator cooling water systems is given in new Table 9.5-8.

osince there is no quantitative measurement guide in any
regulations against which to measure a FM&E analysis, there
is no way to accept or reject the results produced. The
HFCS system meets the single failure criteria on a network
basis as jart of the ECCS system. There is no requirement
for HPCS to withstand a single failure within itself. An
FM&E analysis of any part within HPCS is equal to or less
than a failure of the tota. system. Since the ECCS system
is designed to meet the single failure of the total HPCS
system, there is no need to do any FM&E analysis. Failure
of HPCS in any mode does not affect any other ECCS system.

The engine cooling water and lube oil systems are designed

to operate as sealed .ystems. It is therefore difficult to
hypothesise about what effects water in the o0il or o0il in the
water systems would cause. Generally, however, oil leakage

(if it were to occur) into the water system would not be of
und.:e concern. With a largeleak, or a small leak over a period
of time, the oil would eventually reduce the efficiEMcy of

the water heat exchangers.

Of course, many features of the engines would warn of this type
leak and allow the on-duty operator to take action to preclude
drmage to the engine. Such warning devices include: the lube
oil low level alarm, low pressure alarm, and high temperature
alarm; the cooling water high temperature alarm; the coolin
water expansion tank sight glass (oil plateout would be vis%ble
on the glass); and cooling water expansion tank cverflow (a
sudden expansion of the water system would cause overflow on

to the floor, which the operator would observe).

Water to oil contamination is a much more severe concern. While
smAll amounts of water in the oil, evenly dispersed, would not
causefimmediate problem, larger amcunts, or slugs of water,
wonld cause eventual failure of oil pumps and/or bearings of
other engine components. A low point drain on the engine sump
will be periodically opened to drain condensation and monitor
for excess water contamination during diesel standby periods.

The intent is to make all divisions of Jdiesels as reliable
as possible, however in the event of failure,divisional backup will be
available. (See revised Subsection 9.5.5.3 and new Table 9.5-8)

Q&R 9-20




040.53 Describe the instrumentation, controls, sensors and
(9.5.5) alarms provided for monitoring of the diescl engine
cooling water system and describe their function.
Discuss the testing necessary to maintain and assure
a highly reliable instrumentation, controls, sensors,
and alarm system, and where the alarms are annunciated.
Identify the temperature, pressure, level, and flow
(where applicable) sensors which alert the operator
when these parameters exceed the ranges recommended
by the engine manufacturer and describe what operator
actions are required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss the
systems interlocks provided (SRP 9.5.6, Part III,
Item lc).

RESPONSE

Subsection 9.5.5 deccribes the functions of the instrumentation,
contrrnls, sensors, and alarms provided for monitoring of the
diese. engine cooling water system. Additional information

in rega-d to the Division 3 diesel engine cooling water system

is provided in NEDO 10905. Figure 9.5-3, sheet 5 and new

sheet 6, show the signal flow and list in detail the instruments,
sensors, and alarms used in the Division III system. The system
interlock and testing necessary to maintain and assure the proper
operation of D/G CWS are also described in Subsection 9.5.5.
Information regarding Operator action, in case the operating
parameters exceed the recommended ranges. is also provided

in Subsecticen 9.5.5. Table 1 provides a ilisting of diesel

engine instrumentation, including diesel engine cooling water.

(See new sheet of Figure 9.5-3)

| | QSR 9-22 .
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Division 1 and 2

Instrument
Number
1P5-DGOJ3A
1e8~-DC00Q38
1PE-DGOU4A
1r8-0G0048B
1P5~-DGOOSA
1P8~DGACSE
lI3~DCO06A
1P8~DGO063B

1PI-DGD34

1PT-nG03%

1PI~DGIA3L

1PI-DG037

H MAIR ConTRoL Roor

TABLE 2

DIESEL ENGINE INSTRUMENTATION

#unction

Air Receivers Cmpsr. Tntl,
Cmpsxr 1A DC 1A Eng AGH

Adir. Recelyore Preee Lo

Cmpex lA DG 1A Eng ASBE

Alr Recelver: Cmpsr. Cntl,
Cmpsr 28 DG )B Eng CsD

Alr Receivers Press Lo
Cmpsr 2A DG 1B Eng CiD

Alr Receivers Cmpsr. Cntl.
Cnper 1B DG 1® Eng ALB

Alxr Receivers Press Lo
Cumpsr 1B DG 1A Eng ALB

Alr Recefvere Cmpsr, Cuil,
Cmpar 2B DG 1B Eng CaD

Air Recelvers Prees Lo
Cmps: 2B DG 18 Eng CiD

Starting Ailr Prces
Copsxr 1B DG 1A Bng A

Starting Alyx Praess
Cunpsr 1A DG 1A Eng B

Starting Air Press
Cnpsx 2B DG 1B Bng C

Starting Air Press

Cmpsr 2A DG 1B Eng D

*HCR Indication

1813-P877 via 1PL 12JA

1H13~P877 via 1PL 12JB

11i13-PB77 via 1PL 12JA

1H13-PB77 via 1PL 1208

Maintsnance §
Test ?requency

TesT F QEQ.‘e'NC-"-ES
HUawe MNoT yeT
BPeeN ESTA 6LLSHED/

BUT For AV
NSTEUMCN"T:S will
NOT EXCEED ONE
VEAR..
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- TABLE 1 fcont'd)}

L -
Instrunent . Haintelancu &
Number Function MCR Indication ~gst FPrequency
1PI-DCOSY ‘ Air Receiver Press
. Cmpsr 1A DC 1A Eng AL3
1PI~-DCO33 ' Alr Receiver Press
Copsx 1B DG 1A Eng ALB
1PI1-DG040 & . Air Receiver Press .
: Cxpsr 2A DG 1B Bng CsD
1PI-DGD4L Air Receiver Press
Copsr 2B DG 1B Eng Csb
1PI-DGLED Starting Air Preas
Copsr 1A DG 1A Bng A
1PI-DGLEL Starting Air Press
Cmpsr 1B DG 1A Eng B
1PI~DG162 Starting Air Press
Copar 2A DG 1B Eng C
LPI-DGLE] Starting Alr Press
Cmpsr 2B DG 1B Eng D
178-LC011A Clg Temp Hi DG 1A '
Eng B Shutdn
1TS~-DGO11B Clg Temp Hi DC 12 1813-P877 via 1PL120A
Eng B
1TS-DGO12A Clg Temp Hi DG 1A
Eng A Shutin
17s-DGOL12B Clg Temp Hi DG 1A 1E13-P8~° fa 1PLI2JA
Eng A
'
175-DGO1 33 Clg Temp Hi DG 1B

Eng D Shutdn



e, Uas -
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Instrunent
Number

ITS~DGO13B

ITE~DGUL4A

ITS~DG014B

1TI-DGO79

ITI~-DGO78

1TI-DGOBL

1TI--DG0EC

17I-DG-083A

 1TI-DGOBIB

17I~-DGO82A
193~DR082P
19I~DR0BS5A
17I~-0E065B

- —— -

Puncticn

Clg Temp Ei DG 1B
Eng D

Clg Temp Hi DG 1B
£ng C ghutdn

Clg Temp Hi DG 1B
ENG C

01l Cox ‘er Sply Temp DG 1A
Eng B

011 Cooler Sply Temp DG 1A
Eng A

0il Cocler Supply Temp DG 1B
Bng D

0il1l Cooler Sply Temp DG 1B
2ngy C

Clg Temp DG 1A Eng B
Clg Temp DG 1A Enu B
Clg Temp DG 1A Eng A
Clg Tamp N JA Eng A
Clg Temp NG 1B Eng B
Clg Temp DG JB Eng D

TABLR f (conttd)

-

Maintenance &
MCR Indication Test Iroguency

1313-P877 via 1PL12JB

1i13-P877 via 1PLI2TB
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TA3LE 1 {cont'd)

Instr.ment Maintenance &
Number _ Punction MCR Indication Test Prequency
1TI-DGOB4A Clg Temp DG 1B Eng C
17I-DG084B Clg Temp DG 1B Eng C
© 1TS~DGO87 '~ Immersion Etr DG 1A Eng B -
1T8-pGOtG Immeraion Ftr DG 1A Eng A
1T7s-D5089 Immersion Htr DG 1B Eng D
1Ts~-DGO8S Ismersion Htr DG 1B Eng C
1PT-DGO42 Fuel Sply DG LA
1PI-DGO43 Fuel €ply DG 1A
1PI-DGO44 Fuel Sply DG 1B
1PI-DG045 Puzl Sply DG 1B
1PDS-DGO47 Puel Filter Restricted DG 1A 1813-PET7 via 1PL120A
1PDS~-DGO46 Puel Filter Restricted DG 1A 1H13-F877 via 1PL12JA
1PDS-DGOAS Fuel Filter Restricted DG 1B 1H13-P877 via 1FL12JB
1PDS-DG048 Fuel Filter Restricted DG 1B 1813-P877 via 1PL12J3
1PDS~-DGO5SD Lube Oil Filter Regtricted 1913-P877 via 1PLI2JA
DG 1A
1pDS-DGO51 Lube Cil Filter Restricted 1813-P877 via 1PL12JA

DG 1a
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Instrument
Numbher

APDE~-DGCS3

11L.8-DGO5S4
11.5-DGCS
11.5-DGO
1L8-DGO5
1PI-DGOSE

1PI-DGO

PI-DGO
0

PI-DG

1PS-DCG062B
1PS-DGO62C
1PS-DGO63A

1PS~DCOG3B

1P3=DGR63C

Lo 0il Press DG
0il Press Lkout
gi o0il Press DC

#i 0il Preas DG

Cil Press Lkout

Maintanance &

MCR Indicaticn e

e i | -
o 10829
IR SRS o

iH13-P

1PL12JA
1PL12JA
1PL12J:

1PL12JB

1PL12JA

1PL12JA

1H13-P877 via 1PL12JA
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Instrument
Number

IPS~DCO6G4N
1PS-DGO64D
1PS-DGO6AC
195-DGO65A
1PS-DGO65B
1PS~DGRESC
1TI-DGO66E
171-DG0OG?
1TI-DGO68
1TI-DG063
17T1-DG070
1TI-ZGY7L
17I~-DGO7<
1ITI-DGO7 3
1TS-DCOT4AA
1T5-DG074B
1T5~-DGO75A

1TS~DGO7SB |

Function

Lo 0il Press DG

e 01l Press DG

0il Press Lkout

TABLE 1 (cont'd)

1B
1B

DG °

Hi Oil Prees DG 1B

Hi 0il Press DG

0il Press Lkout

Oil Cir
0il Clr
ol Clr
01l Clr
0il Clr
Ccil Clr
0il Clr
0i1 €le

Sply
Sply
Sply
Sply

Dach

Dech
Dsch

Dsch

DG
DG
DG
DG
DG
DG
DG
DG

1B
DG
1A
1A
i
1B
1A
1A
1B
1B

0Ll Temp Lo DG 1A
0il Temp Hi DG 1A

01l Temp Lo DG 13

0il Tewp Hi DG 1A

1B

MCR Indication

1H13~PB77 via 1PL12JB

1#13-P877 via 1PL12JB
1413-P877 wvia 1PL12JB

1H13-P877 via 1PL12JB

1ui3-Pr377 via 1PL1I2JA
1u13-pP877 via 1PL12JA

1213-F877 via 1PLI2JA
1H13-P877 via 1PL12JA

Maintemance &°
Test Prequency
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Instrument
Number

1TS-DGO76A
1TS-DCO76B
1TS~DGO77A
17S-Dr30778
1PS-DG122
195-DG123
1PS~DG124
1PS-DG125
1PI-DGL52
1P1-DG153
1P1-DG154
1PI-DG155
1TI~DG156
1TI-DG157
1TI~DOL58
LTI~DG15%
1PS-DGL64
175-DGLES"

TABLE 1

Punction
cil Temp Lo DG 1A
0il Temp Lo DG 1A

0§l Temp Lo DG 1B

0il Temp Lo DG 1B
Crankcase Presa DG 1A
Crankcase Press DG lA
Crankcase Press DG 1R
Crankcase Press DG 1B
Dil to Piltexr DG 1A
nil to Pilter DG 1A
0il to Pilter DG 1B
0il to Filter DG 1B
0il Clr Dsch DG 1A
0oil Clr.DBCh DG 1r
041 CAy Dmch DG 1B
0il Clx Dach DG 1B
Tuxbo 0il Pmp Press DG 1A

" Tarbo 01l ?mp Press DG 1A

{cont'd)

MCR Indication

1E13-P877
1H13-P877
1H13-PB77
1H13-P877
1613-FB77
1613-PE77
1413-PE7?
i413-PET77

1H13~P877 -via 1PL12JA
1H13~P877 via 1PL12JA

via 1FL12J8B
via 1PL12JB
via 1PL12JR
via 1PL120B
via 1PLI12JA
via 1PL12JA
via lPL12JB
via 1PL12JR

-~

Maintananca &
Test Freguency




TABLE 1 {(cont'd)

6 30 g Isays

Instrument Maintenance &
Number Punction MCR Indication Test Prequeacy

1P3~-DG1l66 Turbo 0il Fmp Press DG 18 1H13-P877 via 1PL12JB
1P5-DGla7 Turboe 0i) Pmp Press DG 1B 1H13-P877 via 1PL12JB
15I-DG146 TACH DG 1A
151-DGl47 ‘“TACH DG 1B
1T1I-DG148 Xhst Temp DG 1A
1TI-DG149 Xhst Temp DG 1A
1TI-DG150 Xhst Temp DG 1B
1TI-DG151 Xhst Temp DG 1B
Division 3
32 Lo 0il Press
g1 Lo Oil Press 1B22-5001 & lH13-P877

~511 Hi Water ‘emp
s12 Hi Water Temp 1E22~8001 & 1H13-P877
513 Lo Alr Press 1E22-8001 & 1¥13~-P877
S13A Lo Air Presa 1B22-S001 & 1H13~-P877
s14 - Lo 011 Temp 1222-5001 & 1E13-P877

P e Lo Water Level 122-5001 & LH13-P877
820 Hi Crankcase Freas 1E22-8001 & 1H13-P877
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Instrument
Number

szl
s23
523
S35
538
541
542
§43
sS4
852
553
555
M1S
Ml6

TABLE 1 {cont'd)

Function

Hi 01l Temp
Lo Cool Water Press

Lo Cool Water Press

Immersion Heater Cntl

Air Cmpsr Cntl

Restricted Fuel Pilter
Rastricted Lube 0il Pilter
Fuel Press

Puel Press

Engine Heater Cntl

Air Cmpsr Cntl

Lo Oil Press
Tachometer

Pyrometer

MCR Indication

1E22-8001 ¢
1E22-S001 &

1E22-5001

1E22-5001
1E22-5001

1E22-5001
1£22-5001

1B22-5001

e ——

&

1H13-P877
1B13~P877
1H13-P877

1H13-P877
1H13-P877
1813-P877
1H13-P877

1H13-P877

SR e e e o -

Mzintenance &
Test Frequency




040.44 "Describe the provisions made in the design
(9.5.5) of the diesel engine cooling water system to

assure that all components and piping are filled
with water (SRP 9.5.5, Part III, Item 2)."

RESPONSE

The Diesel Generator Cooling Water system has a built in provision
to assure all components and piping are completely filled with
water by having two system high point vents, one coming off the
manifold, and the other coming off the water side of the lube o 1
cooler. These high point vents are attached directly to the
cooling water expansion tank to maintain the closed system. In
addition there is a low positive pressure in the system from the
engine driven water circulating pump, which helps drive out any
entrapped air in the system. The manufacturer has demonstrated
through long and extensive use of these engines, both in stationary
power plants and in locomotives, the success of this type of system.

The high point vents are of adequate size upon startup to remove
air in the cross over manifold, above the expansion fank, to prevent
the air from reaching the circulating pumps and causing ﬁinding.

Upon a cold start, if any air is pushed out of the manifold, before

it can be vented to the expansion tank, it wili travel to the top

of the lube o0il cooler where a second vent line will vent to the
expansion tank. The design of the cuoler and its mounting con”igura-
tion results in the air bubble being unable to travel to the discharge
of the cooler and ultimately to the cooling water pumps.

In the unlike’ «ent that the crossove: man fold developes an
air pocket priov. to a hot restart, and the water thermostat

is now open, any air not vented from the manifold will travel
through the cooling water heat exchanger, before entering the lube
0il heat exchanger. Air entrapment in the cooling water heat
exchanger is not possible due to its design and mountiang configuration.
Baffles, which support the tubes are not attached to the shell side
of the exchanger, but are part of the tube bundle. The exchanger
is laid horizontal with the water intake and,%}schar e on opposite
ends. Once the bubble clears the exchanger it,travel dirzctly

to the lube oil heat exchanger,vhcse venting is described above.

'NOJMDKQL
Toral. Water thermostat failure upon startup would require nfneAt ermostat
element failures on the 16 cylinder and four on the 12 cylinder
engines. Failure of one or more elerents would cause the engine
to exhibit higher water temperatures than normal. Also, a high
water temperature alarm will sound a.~ 20'° F. It is anticipated
that monthly engine testing would allow the determination of
ossible thermostat failure., Mziotenance of the thermostat will
e done in accordance with GM-E.iD recommendations.

Q&R 9-23



04C.46 "You state in Section 9.5.5.2 each diesel engine
(9.5.5) cooling water system s provided with an expansion
tank to provide for system expansion and for
venting air from the system. 1In addition to
the items mentioned, the expansion tank is to
provide for minor system leaks at pump shafts
seals, valve stems and other components, and
to maintain recuired NPSH on the system circulating
pump. Provide the size of rhe expansinsn tank and
location. Demcastrate by & .alysis that the expansion
tank size will be adequate to maintain required pump
NPSH and make-up water for seven days continuous
operation of tae diesel engine at full rated load
without make-up, or provide a seismic Category I,
safety Class 3 make-up, water supply to the
expansion tank."

RESPONSE
There is no coolant loss under normal conditions. Should a minor

leak occur, make-up water can be added,if the level in the expansicn
tank sight glass indicates the nocessity,while the system is in
operation. The expansion tank cap is vented and can be removed during
operation of the diesel generator. Although the cooling water system
is normally pressurized to 4 psig during operation, the level in

the expansion tank will not cgange when the cap is removed and the
coolant will continue to circulate through the system components.

Thls condition has been verified by test during operation of the
diesel generators. The veyt lines from the crossover manifold and

the lube 0il heat exchanger to the expansion tank are orirficed to
prevent excessive amounts of pressurized water from entering the

t?nk while the cap is off and will therefore allow adequate refilling
time.

Additionally, a low-expansion tank-level alarm is provided locally
on the diesel generator control panel. Detection of system leak-

age is accomplished by increased frequency of low-expinsion, tank-
level annunciatione. A diesel generatcr room common trouble alarm
annunciates in the control room in the event of a system malfunction.
During emergency and standby operation of the diesel generators,
operations personnel will be stationed in the diesel generatcr
building to monitor and service the diesel generators.

Q&R 9-25



040.47 "Provide the source of power for the electric
(9.5.5) jacket water heater. Provide electric heater
characteristics, i.e., operating voltage, phase(s),
frequency and kw output as applicable. Also
provide sufficient information to justify that
the thermo-syphon action of the engine cooling
water will keep the lube o0il as well as the
engine block warm to enhance engine starting.
Otherwise, provide a motor driven jacket water
keep warm pump. Revise the FSAR accordingly.”

RESPONSE

Each immersion heater is 15 kw, 460 vac, 3 phase, and 60 Hz
and is fed from its associated Class 1E motor control center.

The jacket water heater flow causes a thermosiphon effect,
drawing cooler water over the heater, and is set to turn

on at 125° F and shut off at 155° F. The heat conduction

from the water channels and the engine will keep the lube

oil as well as the engine block warm. Operating experience
has demonstrated that a motor-driven jacket heating-water pump
is not necessary.

(See revised Subsection 9.5.5.2. and 040 48)



P e

040.50 "Describe the Instrumentation, controls, sensors

(9.5.6) and alarms provided for monitoring the diesel
engine air st sting system, and describe their
function. Describe the testing necessary to
maintain a highly reliable instrumentation,
control, sensors and alarm system and where
the alarms are annunciated. Identify the tem-
perature, pressure and level sensors which alert
the operator when these parameters exceed the
ranges recommended by the engine manufacturer
and describe any operator actions required during
alarm conditions to prevent harmful effects
to the diesel engine. Discuss system interlocks
provided. Revise your FSAR accerdingly (SRP
9.5.6, Part III, Item 1)."

RESPONSE

Subsection 9.5.6 describes the functions of the instrumentation,
controls, sensors, and alarms provided for monitoring of the
diesel engine air starting system. Additiona' information

in regard to the Division 3 diesel engine air starting system

is provided in NEDO 10905. Figure 9.5-4 gives the signal

flow and lists the instruments, sensors, and alarms used in

the system. The testing necessary to maintain and assure

the proper operation of the diesel engine air starting system

is also described in Subsection 9.5.6. There are no interlocks
associated with the divsel engine air start system. Informa-
tion regarding operator action, in case the operating parameters
%:§?2d1t2% iﬁgoﬁfﬁggﬁgerﬁggéﬁésEioR’BXb?ﬁg $¥o§¥8§§°5132381335'
of d’::.el engine instrumentation, including the diesel engine
air ¢tarting system.

Q&R 9-29
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040.54
(9.5.7)

RESPONSE

Part 1

Part 2

Part 3 -

Part 4

"For the diesel engine lubrication system in Section
9.5.7, provide the following information: 1) detine
the temperature differentials, flow rate, and

heat removal rate of the interface cooling system
external to the engine and verify that these are

in accordance with recommendations of the engine
manufacturer; 2) discuss the measures that will

be taken to maintain the required quality of the

0il, including the inspect

ion and replacement

when oil quality is degraded; 3) describe the

protective features (such as blowout panels) pro-
vided to prevent unacceptable crankcase explosion
and to mitigate the consequences of such an event;

and 4) describe the capabi
control of system leakage

lity for detecticn and
(SRP 9.5.7, Part II,

Items 8a, 8b, 8c, Part III, Item 1)."

The diesel engine lube 0il cooling system
is part of the engine designed by the engine

manufacturer. The lube oil

1. cooled by engine

cooling water system which is also a part of the
engine designed by the manufacturer. No external
cooling is neege? for the lube o0il system.

(refer to 040.40
The lubricating oil will be

sampled as indicated

in Subsection 9.5.7.4. 1If the oil does not meet
manufacturer's recommendations, the oil will be

either purified or replaced.

A crankcase pressure detector is provided to detect
a change in the normally negestive crankcase pressure

to a positive pressure. If
should become positive, the

the crankcase pressure
high crankcase pressure

alarm annunciates. The operator takes the appro riate1
action to rectify thic condition. Engine blow out panels

are also provided.

During the initial startup and periodic testing,
the lube cil system is visually checked for leaxs.
High lube oil temperature, low lube cil level

or low lube oil pressure could be partly attributed
to lube o0il leakage. Excessive oil vse may be

partly due to oil lezrage.
routine inspection.
(refer to 040.41)

Thir is checked durinj |



)l'

040.55 What measures have been tuken to prevent entry of
(9.5.7) deleterious materials into the engine lubrication
oil system due to operator error during recharging

of lubricating oil or normal operation. (GRP 9.5.7,
Part III, Item lc).

RESPONSE

Entry or deleterious materials into the engine lubrication oil
system is precluded by providing administrately controlled access
into the diesel generator rooms. In addition, operators will
receive training on and will exercise caution when recharging

the lubricating oil system t
materials, ’ y o prevent entry of deleterious

The engines are equipped with emersion heater systems
which include an additional circulation pump powered by an AC
wotor, Mittings on this pump allow oil to be supplied to,or

renoved from,the engine without opening the strainer sump, as

would normally be re?uired. To supply additional oil to the

sump the cperator will remove a pipe plug from the suction side

of the pump. attach a short length of clean hose to the pump

and put the other end of the hose into a new drum of lube oil.
Local control of the pump by the operator allows him to accurately
control the amount of lube o0il supplied to the engine. It is

not anticipated that an in-line filter would be needed when filling
an engine sumg with new oil. Before the oil reaches the s

it must travel through an in-line strainer, the main lube oi
filter, and the engine strainer sump.

(See subsection 9.5.7.3)



040,56 "Describe the instrumentation, controls, sensors

(9.5.7) and alarms provided for monitoring the diesel engine
lubrication oil system and describe their function.
Describe the testing necessar' to maintain a highly
teliable instrumentation, control, sensors and alarm
system and where the alarms are annunciated. Identify
the temperature, pressure and level sensors whicu
alert the operator when these parameters exceed the
ranges recommended by the engine manufacturer and
describe any operator action required during alarm
conditions to prevent harmful effects to the diesel
engine. Discuss systems interlocks provided. Revise
your FSAR accordingly (SRP 9.5.7, Part III, Item le) ."

RESPONSE

Please refer to Subsections 9.5.7.4 andA?gg:ngbfg fléPtERb

FFAR for the answer to this question. - .
response to question 040.43 grovides a listing of diesel engine

instrumentation, including the diecel engine lubricuation oil
system,




040.57 "Expand your description of the diesel engine lube

(9.5.7, oil system. The FSAR text should include a detail
system description of what is shown on Figures 9.5.5
and 9.5.7. The FSAR text should also describe:
1) components and their function, 2) instrumentation,
controls, sensors and alarms, and 3) a diesel generator
starting sequence for a normal start and an emergency
start. Revise your FSAR accordingly."

RESPONSE

The engine sump is monitored by a level switch and a pressure
switch. The level switch is used for the low o0il level
alarm. The pressure switch is used for the high crankcase
pressure alarm. Both alarms are on the local control panel
and the common trouble alarm in the main control room.

The engine turbocharger is monitored by a pressure switch
which alarms on low oil pressure. This alarm is on the
local control panel and the common trouble alarm in the
moin control room.

Additional information is given in Subsection 9.5.7.3, revised
Subsection 9.5.7.5 and in the item listing of Figure 9.5-%,

(See revised Subsection 9.5.7.5 and 040.60)



040.60 "An emergency diese! generator unit in a nucl:ar

(9.5.7) power plant is normally in the ready standby mode

RSP unless there is a loss of offsite power, an accident,
or the diesel generator is under test. Long periods
on standby have a tendency to drain or Qearly empty
the engine jube ~:1 piping system. On an emergency
start of the engine as much as 5 to 14 or more seconds
may elapse from the =zt:rt of cranking until full
lube 0il pressure is attained even though full engine
speed is generally reached in about five seconds.
With an essentially dry engine, the momentary lack
of lubrication at the various moving parts may damage
bearing surfaces producing incipient or actual component
failure with resultant equipment unavailability.

"The emergency condition of readiness requires this
equipment to attain full rated speed and enable
automatic sequencing of electric load within ten
seconds. For this reason, and to improve upon the
availability of this equipment on demand, it is
necessary to establish as quickly as possible an

oil film in the wearing parts of the diesel engine.
Lubricating oil is normally delivered to the engine
wearing parts by one or more engine driven pump(s).
During the starting cycle, the pump(s) accelerates
slowly with the engine and may not supply the required
quantity of lubricating o0il where needed fast enough.
To remedy this condition, as a minimum, an electrically
driven lubricating oil punp, powered from a reliable
DC power supply, should be installed in the lube

0il system to operate in parallel with the engine
driven main lube pump. The electric driven prelube
pump should operate only during the engine cranking
cycle or until satisfactory lube oil pPressure is
established in the engine main lube distribution
header. The installation of this prelube pump shouid
be coordinated with the respective engine manufacturer.
Some diesel engines include a lube oil circulating
pump as an integral part of the lube oil Preheating
system which i3 in use while the diesel engine is

in the standby mode. 1In this case, an additional
Prelube oil pump ay not be needed.

"Confirm your compliance with the above requirement
or provide your justification for not installing
an electric prelube oil pump.”

\Y
RESPONSE 6|A'E

rhe diesel generators have an electric lu oil circulating pum

;25 a1;§3k gaci punp in the lube c¢il prelfeating system which will

circulate oil during standby operatior.. YHMI-9644 is being evaluated

for use at the Clinton Power Station. In the even” that an automatic

prelube feature is not installed prior to glang start-up the eggines
ally prelubed once per week and prior to any manua

:iiitbiom:::ureyagequate dispercion of lube o0il on all engine wearing

parts.



040.61 "Describe the instrumentation, controls, sensors and

(9.5.8) alarms provided in the design of the diesel engine
combustion air intake and exhaust system which alert
the operator when parameters exceed ranges recommended
by the engine manufacturer and describe any operator
acticn required during alarm conditions to prevent
harmful effects to the diesel engine. Discuss systems
interlocks provided. Revise your FSAR accordingly
(SRP 9.5.8, Part III, Items 1 and 4)."

RESPONSE

Subsection 9.5.8 describes the functions of the instrumentation,
controls, sensors, and alarms provided for monitoring of the
diesel engine combustion air intake and exhaust system. Addi-
tional information in regard to the Division 3 diesel engine
combustion air intake and exhaust system is provided in NEDO
10905. There are no interlocks associated with the combustion
air intake and exhaust system. Figure 9.5-4 shows the signal
flow and lists the instruments, sensors, and alarms used in “he
system. The testing necessary to maintain and assure the
proper operation of diesel generator air intake and exhaust is
also described in Subsection 9.5.8. Information regarding
operator action, in case the operating parameters exceed the

recommended ranges, is provided in S ection 9.5.8. :
Tablmem 1 of the Ei‘es’ponsep to\”queest]ion thﬁ) 90%1 p‘}ov1des a listing

of diesel engine instrumentation, including the diesel engine
combustion air intake and exhaust system.



040.62 Provide the results of an analysis that demonstrates

(9.5.8) that the function of your diesel engine air intake
and exhaust system design will not be degraded
to an extent which prevents developing full engine
rated power or cause engine shutdown as a conse-
quence of any meteorological or accident condition.
Include in your cdiscussion the potential and effect
of fire extinguishing (gaseous) medium, recirculation
of diesel combustion products, or other gases that
may intentionally or accidentally be released on
site, on the performance of the diesel generator
(SRP 9.5.8, Part III, Item 3)."

RESPONSE

The accidental releases of carbon dioxide from the S-ton and
6-ton storage tanks located at the Clinton Power Station along
the north exterior wall of the radwaste building were evaluated
using the instantaneous puff release model given in Regulatory
Guide 1.78. The analysis was based on a Pasquill F Stability
Class. The effect of the building wake on the plume was con-
sidered per Regulatory Guides 1.24 and 1.78. The results
indicate that the oxygen (0,) concentration at the diesel
combustion air intake is grgater than 18% O, by volume; there-
fore, the diesel generator will not be "snugfed" in the event
of an onsite release of coz.

The accidental release of hydrogen from the tank farm was
evaluated for 1 to 8 hydrogen storage cylinders rupturing
conpletely. The instantaneous puff release model given in
Regulatory Guide 1.78 was used. The effect of the building

wake on the plume was also considered. The oxygen zoncentration -

at the diesel combustion air intake will be at least 19.9%
02 by volume for an eight cylinder rupture.

Icing and show clogging of the diesel generator air intake
louvers is not cred%ble due to the 5-3/4 inch spacing between
the individual louvers. Recirculation of the diesel generator
exhaust gases during an atmosphere temperature inversion is not
credible since the gas high temperature would cause rapid
dispersion of the exhaust. Ice and snow cloggins of the
exhaust silencers is not credible since an open drain is . -
vided to remove moisture from the muffler discharge line.
Additionally,ice buildup sufficient to exceed the diesel
engine manufacturer's backpressure limits would require
throttling the existing pipe internal diameter from
approximately 3% inches to 5 inches.

(Refer to 040.66)
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040.62 Provide the results of an analysis that demonstrates

(9.5.8) that the funciion of your diesel engine air intake
and exhaust system design will not be degraded
to an extent which prevents developing full engire
rated power or cause engine shutdown as a conse-
quence of any meteorological or accident condition.
Include in your discussion the potential and effect
of fire extinguishing (gaseous) medium, recirculation
of diesel combustion products, or other gases that
may intentionally or accidentally be releascd on
site, on the performance of the diesel generator
(SRP 9.5.8, Part III, Item 3)."

RESPONSE

The accidental releases of carbon dioxide from the 5-tcn and
6-ton storage tanks located at the Clinton Power Station along
the north exterior wall of the radwaste building were evaluated
using the instantaneous puff release model given in Regulatory
Guide 1.78. The analysis was based on a Pasquill F Stability
Class. The effect of the building wake on the plume was con-
sidered per Regulatory Guides 1.24 and 1.78. The results
indicate that the oxygen (0,) concentration at the diesel
combustion air intake is grgater than 18% 0, by volume; there-
fore, the diesel generator will not be "snugf

of an onsite release of coz.

ed"” in the event

The accidental release of hydrogen from the tank farm was
evaluated for 1 to 8 hydrogen storage cylinders rupturing
completely. The instantaneovs puff release model given in
Regulatory Guide 1.78 was used. The effect of the building

wake on the plume was also considered. The oxygen concentration
at the diesel combustion air intake will be at least 19.9%

0, by volume for an eight cylinder rupture.

Icing and show clogging of the diesel generator air intake
louvers is not cregible due to the 5-3?4 inch spacing between
the individual louvers. Recirculation of the diesel generator
exhaust gases during an atmosphere temperature inversion is not
credible since cthe gas high temperature would cause rapid
dispersion of the exhaust. Ice and snow clogging of the
exkaust silencers is not credible since an open drain is pro-
vided to cemove moisture from the muffler discharge line.
Additionally,ice buildup sufficient to exceed the diesel
engir.» manufacturer's backpressure limits would require
throwtliug the existing pipe internal diameter from
approximately 36 inches to 5 inches,

(Refer to C40.66)



040.63 "Discuss the provisions made in your design of

(9.5.8) the diesel engine combustion air intake and exhaust
system to prevent possible clogging, during standby
and in cperation, from abnormal climatic conditions
(heavy rain, freezing rain, dust storms, ice and
snow) that could prevent operation of the diesel
generator on demand (SRP 9.5.8, Part III, Item 5)."

RESPONSE

The diesel generator air intake and piping is located within
the diesel generator building which affords protection from
clogging due to rain, snow, sleet and ice. The diesel air
intake filters are disposable fiberglass cell type, remove
airborne dust or other particles, and prevent clogging of
the air intake line. Additionally, the air intake filters
are provided with "filter clogged" alarm devices.

The diesel engine exhaust system is located within the diesel
generator building, with the exception of the diesel engine
exhaust silencer which is located on the building roof as
shown on Figure 1.2-9. The exhaust piping upstream of the
exhaust silencer is provided with an open drain to relieve
any condensate which may collect due to rain or melting

snow and ice.

(See revised Subsection 9.5.8.3. and revised response to
Question 040.62.)



040.64 "Show by analysis that a potential “ire in the
(9.5.8) diesel generator building together with a single
failure of the fire protection system will not
degrade the quality of the diesel combustion air
so that the remaining diesel will be able to provide
full rated power."

RESPONSE

The effect ot the combustion of flammable materials in Zones
D.3.3, D.3.5, and D.3.7 !as defined by the Clinton Fire Pro-
tection Evaluation Report) located in the diesel generator
building, combined with a failure of the fire protection
system on diesel generator operation was evaluated. The
analysis was based on the complete combustion of all flammable
materials in the zones as described with Clinton FPER. The
results of the analysis, as shown below, indicate that suf-
ficient oxygen ( 18%) in the combustion air to the diesels
will prevent "snuffing" of the diesel generators:

Oxygen Concentration in Air to Diesels

Zone 2 02 by Volume
D.3.3 19.2%
D.3.5 19.9%
D.3.7 19.9%

There are no deleterious effects from the initiation of the
carbon dioxide fire suppression system in one diesel generator
bay, the adjacent bays or any of the diesel generator air intake
cubicles. Each diesel generator bay is enclosed within a 4 hr.
fire rated enclosure. Penetrations are sealed to obtain a 3 hr.
fire rating. All HVAC duct penetrations have a pair of 1-1/2 hr.
fire rated dampers. : -

It is not credible for the CO to migrate into the diesel air
intake cubicle since C02 is heavier than air. The CO2 would
remain in the diesel generator bay and not rise to the diesel
air intake cubicles. Additionally, it would crequire failure
of 4 fire daimpers to allow a CO2 circulation flow path.
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040.66 "The diesel engine exhaust silencers and associated
(9.5.8) Piping are located on the roof of the diesel generator
building, and are exposed to ternado missiles. A
tornado missile could damage all the diesel engine
exhaust piping so that the exhaust systems for
all engires become restricted or blocked. This
is an unacceptable situation. 1In addition, Table
3.2-1 shows this portion of the system as non-
seismic. If such failure modes could cause a
loss to diesels, a seismic Category I, tornado
missile protected diesel engine exhaust system should
be provided."

RESPONSE

The horizontal portions of the diesel generator exhaust
pPipes lccated exterior to the missile wall will be exposed
to horizontal tornado missiles and have not been designed

to withstand these missiles. Damage to the diesel exhaust
pipes from a tornado missile would result in minor defcr-
mation of or severing of the exhaust pipe. The severing of
the exhaust pipe would not affect the operation of the diesel
generator. Deformation of the exhaust pipe could result

in a decrease in the operational performance of the corres-
ponding diesel generator. The spacing of the diesel exhaust
lines is greater than the longest credible tornado missile.
A tornado missile traveling along a south - north trajectory
could oniy damage a single exhaust line. A tornado missile
traveling along an east - west t-ajectory would strike the
first exhaust pipe and would lose energy or be deflected

so that damage to the remaining pipes would not be expected.

In the unlikely event that a tornado missile crimps the diesel

generator exhaust line sufficiently to exceed the diesel engine

back pressure requirements, a rupture disk set at approximately

0.5 psia lower than the manufacturer's pressure limit is

installed immediately next to the external head fitting on the

diesel exhaust line. The location of the disk is shown on
figures | awp 2, Arracded .

(See revised Subsection 9.5.8.3 and figures | ad 2 ).
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