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“Jung 30, 1981

Docket No. 50-237
LS05-81-06-131

Mr. J. S. Abel ‘
Director of Nuclear Licensing
Commonwealth Edfison Company
Post Office Box 767
Chicago, I11inois 60609

Dear Mr. Abel:
RE: SEP TOPIC IX-3, DRESDEN 2

Enclosed 1s a copy of our draft evalééxjon of Systematic Evaluation Program
Topic IX-3, Station Service and C0011ng water Systems.

This assessment compares your facility, as described fn Docket No.. 50-237.

with the criteria currently used by the regulatory staff for licensing new

facilities. Please inform us if your as-built facility differs from the

“ 11cehsing basis assumed in our assessment within 30 days of receipt of this
o letter. _

~\ This evaluation will be a basic input to the integrated safety assessment
' for your fagility unless you identify changes needed to reflect the: as-built
conditions éi your facility. This topic:assessment may: be.revised in the
: future 1f your facility design is changed or if NRC criterfa relating to.
— this topic are modified before the integrated assessment is c¢ompleted.

A ' Sincerely,

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Liceasing

Enclosure:
Draft SE® Topic IX-3

cc w/enclosure:

-See next page . - 660"" _ -
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- Mr. J.”S; Abel

cc: : ' .
Isham, L1ncoln &. Bea]e
Counselors at Law

One First National Plaza, 42nd F]oor o

Ch1cago, I]]1no1s 60603
Mr. B. B.- Stephenson E

Plant Superinténdent S
Dresden Nuclear Power Stat1on .
Rural Route #, : .

Morris, 1111no1s 60450

Natural Resources Defense Council .
917 15th Street, N. W. ST
Washington, D. C. 20005

~U. S. Nuclear Regulatory Commission’

Resident Inspectors 0ff1ce -
Dresden Station
“RR #1 - .

Worrws, I1linois 60450

Mary Jo Murray

Assistant Attorney General _

- Environméntal -Control Division

--188 W. Randolph Street

Suite 2315

‘Chicago, Il1linois 60601

Morris Public Library

604 Liberty Street

Morris, I]]inois"60451

Chairman

Board of Superv1sors of
Grundy County

Grundy County Courthouse

Morris, I11inois 60450

John F. Wolfe, Esquire
3409 Shepherd Street o
.‘Chevy Chase, Maryland 20015

Dr. Linda W. Little
500 Hermitage Drive = -
Raleigh, North Car011na 27612
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| SEP REVIEW &
 STATION SERVICE AND COOLING
© MATER SYSTEMS -
TOPIC IX-3. ,"4; |
FOR THE -

" DRESDEN NUCLEAR POWER PLANT: UNIT 2
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) 'INTRODUCTION

The safety ob3ect1ve of Top1c I1X-3"is to assure- that the cooT1ng water systems

" have the capability, with adequate marg1n, to meet des1gn ob3ect1ves and, in -

part1cu1ar to assure that

. a.‘jsystems are provided with adequate phys1ca1 separat1on such that there are S

1o no adverse 1nteract1ons among those systems under any mode of operat1on,
b. suff1c1ent coo]1ng water 1nventory has been prov1ded or that adequate pro- ‘
v1s1ons for’ makeup are ava1]ab1e, B PO S ¢ o _

g,/(r

_ c.f”tank overflow cannot be reTeased to the env1ronment w1thout mon1tor1ng and‘ o

unTess the level of rad1oact1v1ty is w1th1n acceptab]e ]1m1ts,

d. vital equ1pment necessary for ach1ev1ng a controTTed and safe shutdown is
‘not flooded due to the fa11ure of the ma1n condenser c1rcu1at1ng water
system. ; T ‘

REVIEW CRITERIA-

The current cr1ter1a and gu1de11nes used to determ1ne 1f the plant systems meetv‘

the topic safety objectives are those provided in Standard Review Plan (SRP).
Sections 9.2.1, "Station Service Water System", and 9.2.2 "Reactor Aux1]1ary

Coo]1ng Water Systems

RELATED SAFETY TOPICS AND INTERFACES

- The scope of review for this top1c was 11n1ted to avo1d dup11cat1on of effort
~since some aspects of. the review were performed under related topics. - The re-

lated topics and the subject matter are identified below. Each of the related
topic reports contains the acceptance cr1ter1a and rev1ew guidance for its sub-
Ject matter. . . : : o

-1I-2.A°  Severe Weather'Phénomena

I1-3.B.1 Flooding of Equipment S ‘ '
IT1I-3.B  Flooding of Equipment (Fa11ure of Underdrain-System)
VI-7.D  Flooding of Equipment (Long Term Passive Failures)
ITI-3.C Inservice Inspection of Water Control Structures
I11-4.C Internally Generated Missiles - - ~

III-5 ©  Mass and Energy Releases (High Energy L1ne Break)
VI-2.D Mass and Energy Releases .

III-6 . Seismic Qualification

II11-12 Environmental Qualification

VI-7.C.1 Independence of Onsite Power

VII-3 - Systems Required for Safe Shutdown

VIII-2  .Diesel Generators

IX-1 Fuel Storage

IX-6 - Fire Protection

VI-10.B  Shared. Systems For Mu]t]pTe Unit- Stations




Iv.

,.T?e fo]]ow1ng top1cs are dependent on the present top1c 1nformat1on for com--_ Y
p et1on oo SRR

: VI 3 Conta1nment Pressure and Heat Remova] Capab111ty o
IX-5 Ventilation Systems - e
XV 7 Reactor Coo]ant Pump. Rotor Se1zure "

’REVIEW GUIDELINES Af‘i

In add1t1on to the gu1de11nes of SRP Sect1ons 9 2.1 and 9 2 2, in determ1n1ng
wh1ch systems to evaluate under ‘this top1c the staff used the definition of
"systems important to safety" provided in Reference 1. The definition states
systems important to safety are those necessary to ensure (1) the integrity of
the reactor coolant pressure boundary*, (2) the capability to shutdown the
reactor and maintain it in a safe condition, or (3) the: capability to prevent,
or mitigate the consequences of, accidents that could result in potential off-
site exposures comparable to the guidelines of 10 CFR Part 100, "Reactor Site
Criteria" Th1s definition was used to determine which systems or portions of
systems were "essential"." Systems or portions of systems which perform func--
tions important to. safety were considered to be essential. It should be '
noted that this topic will be updated if future SEP rev1ews identify. add1t1ona1
coo]1ng water systems that are 1mportant to safety. . .

. EVALUATION

‘In the course of this review, the staff considered the'need«to evaluate the

Turbine Building Closed Cooling Water System (TBCCW) and the Fuel Pool Coo]ing
System (FPC). The TBCCW system was not evaluated because, although it sup- . -
plies cooling.water to the -plant instrument and service air compressors and-

~control rod drive water pumps, the majority of .equipment supplied by the sys-

tem is associated with turbine control and electrical power generation. Even
though most of this equipment is safety related, none of it is considered es- -

. sential based on the definition of "important to safety:" It should be speci-

fically noted. here that loss of cooling to the control rod drive water pumps
does not adversely affect the safety function of the control rod trip system.
The Dresden Unit 2 TBCCW system supp11es coollng water to both the Un1t 2 and

‘Unit 3 Circulating Water Pumps

The systems rev1ewed under th1s topic are the Reactor Bu1]d1ng Closed Coo]1ng

- Water (RBCCW) system, the Diesel Generator Cooling Water (DGCW) system, the

Service Water System (SWS) and the Containment Cooling Service Water (CCSW)
system. ' . :

*Reactor Coolant Pressure Boundary is defined in 10 CFR Part 50 5:50,2(v);'




7 ent redundancy, a third 50 percent capacity pump:

'._ Reactor‘Budeing Closed CooTTng Water'SYStem“‘a,u_g

percent .capacity = -
0 provide.compon- -
_d heat exchanger,
which can be aligned to either the- Dresden Unit 2 or Dresden Unit 3

: RBCCw systems, can be made ava1TabTe by open1ng manuaT vaTves

The RBCCW system is a closed loop. system'w1th two'5
pumps .and two 50 percent capacity heatfexchangers

The. system aTso has a surge tank wh1ch prov1des net pos1t1ve suct1on SO
" head for the RBCCW pumps and a ,Surge 'volume to accomodate. system fluid
- thermal expansion and contracfﬁon .The RBCCW system cools the follow-
ing equ1pment S e - '
\.. o

v Rec1rcu1at1on pumps (2)
Containment Drywell Coolers (7) »
- . Drywell Equipment Drain Sump- Heat Exchanger
Shutdown Cooling System (heat exchangers and pump bear1ngs) (3)
Fuel Pool Cooling System:(2)
Drywell/Torus (d1fferent1a] pressure) Pumpback Compressors and
.~ after coolers (2) -
Reactor Water Cleanup pumps and non- regenerat1ve Heat Exchangers 4). -
- Cleanup Precoat Recirculation Cooler = o :
" Reactor Equipment Drain Tank Heat" Exchanger S
0.. Waste Concentrator Condenser and Waste CoTTector Filter RecycTe
.- Cooler (2)
17. Floor Drain Filter RecycTe CooTer and Concentrated Waste Tank
12. .Conta1nment Oxygen AnaTyzer and Conta1nment Part1cu1ate SampT1ng
: System . ‘ S

OO W N~

T — 000 -

The RBCCW system is not'required to'perfOrm-any post-accident heat removaT
functions. The system may be used to provide -backup for certain emergency
systems which are used for post- acc1dent or safe ‘shutdown heat removal .
funct1ons ' ' : : :

"Loss of RBCCW to a recirculation: ‘pump could result in pump seizure which
would result in a rapid decrease in reactor recirculation flow rate (Ref. 2).
This event will be evaluated during the SEP Design Basis Event (DBE) reviews .
for Dresden 2. At present, the staff does not consider RBCCW cooling of
recirculation pumps to be-an essential function because, even if pump sei-
zure occurred, the event should not Tead to s1gn1f1cant offs1te radiation
doses. : .

The ‘containment dryweTT cooTers are not taken cred1t for in acc1dent anaTyses
for Dresden 2 and are not’ necessary for safe plant shutdown Therefore,
RBCCW flow to the coolers is not essent1a] :

The Shutdown CooT1ng System is not requ1red to br1ng the pTant to.a sdfe-shut
down or to achieve con shutdown (see Ref 3.)




B consequences are of 1ittle safety concern

RBCCW f]ow to the equ1pment coo]ed by the RBCCN (11sted above) can be 1ost
. under both normal and post-accident conditions; and, although operator -
action may be necessary to restore flow to cont1nue plant operat1on, the: ‘

Based ‘on our review of the RBCCW system, subJect ‘to the. f1nd1ngs of the g
- SEP recirculation pump seizure DBE, we have determ1ned that the RBCCW
'system is not 1mportant to safety as def1ned in Reference 1 .

Diesel Generator Cooling Water System

The D1ese1‘Generator Cooling Water (DGCW) system consists of three pumps
(designated 2-3903B and 3-3903B for Units 2 and -3 respectively, and R
2/3-3903B for diesel generator 2/3) ‘the components c001ed by the system,

and assoc1ated p1p1ng and va]ves - . _ ,

The components cooled by the system are:

2-3903B: Diesel generator 2
, Unit 2 HPCI* room cooler - _ A :
Unit 2 Reactor Bu1]d1ng emergency (LPCIrroom)'coo1ers (2)

3-3903B: Diesel generator 3
o ‘Unit 3 HPC1 room _cooler - e
Unit 3 Reactor Bu11d1ng emergency (LPCI room) coolers (2)

2/3- 39038: Diesel generator 2/3

~ The pumps are located in the C1rcu1at1ng Water pump p1t in the.crib house.
To prevent postulated flooding in the screen house from disabling the DGCW
pumps, the. orignal pumps have been replaced with submersible pumps.

Under normal operating conditions, the Service Water System (evaluated be- |
Tow) supplies flow to the DGCW system Toads through check valves. Normally
closed manual valves in the crib house can be opened to cross-connect the
discharge piping of any DGCW pumps to any or all DGCW heat loads, except for
the diesel generators. There are no power operated valves in the DGCW sys-
tem. The DGCW pump jackets and bearings are cooled by the pumped fluid, -and
the pumps 'do not depend on other systems for cooling or 1ubr1cat1on

The 1argest heat load on the DGCW system would occur during post- acc1dent
conditions during which the diesel generator, the HPCI pump, and reactor
building air coolers are operating, and the Service Water System is not
available to supp]y the DGCW.system.

*HPCI is the abbreviation for the High Pressure Coolant Injection System.
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The DGCW - pumps are normally operated dur1ng d1ese1igenerator testﬁnQ.WhiEh’

~simulates post-accident diesel electrical load requirements. The pumps are

- also operated to cool the HPCI" and LPCI' pump rOoOom

idur1ng operat1on of the
_HPCI and ' LPCI pump test1ng N :>»>]‘; _ =

- The Un1t 2 pump rece1ves e]ectr1ca] power from 48 .DMCC 29 2. The 2/3 DGCN -
pump norma11y receives power from MCC 28-3, butfan automat1c device connects
the pump_.to MCC 38-3 (Unit 3) if MCE- 78-3 s deenerg1zed ‘The pumps can be '
'operated in a manua] mode or 1in automat1c start mode - S :

B i f‘
. 'Service Water System

. .

The Service Water System (SWS) for Dresden Unit 2 and 3 cons1sts of 5 pumps -

in-the crib house (2 designated for Unit 2, 2 for Unit 3, and 1 swing pump
designated 2/3). One SWS pump for Unit-2 is powered from bus 23; the other,
from bus 24. The 2/3 pump can receive power from either bus 24 or Unit 3
bus 34. .The pump rated capacity is 15,000 ‘gpm each. A1l 5 SWS pumps dis-
charge to a common 42" diameter d1scharge pipe. "Three 30" diameter pipes,
‘each containing a service water strainer, connect the 42" common discharge
pipe to a 54" diameter header which.runs from the crib house -to the turbine
building. The SWS piping branches from the 54" header to various components
and systems in the Unit 2 and 3 turbine building, reactor building, and the

- radwaste buildings.

‘The components and systems wh1ch are cooled by or rece1ve service: water from
the SWS are: :

1. Contro] room air cond1t1on1nd condenser (2) :
2. Auxiliary electrical equipment room air cond1t1on1ng condenser (1)
3. Fire protection system (1)
4. Reactor -Building Closed Cooling Water heat exchangers (3)
5. Recirculation Pump Motor Generator oil coolers (4) '
6. . Steam Tunnel coolers (8) :
7. Turbine Building Closed Cooling Water heat exchangers (2)
8. Turbine oil coolers (2) RS : .
9. © Generator stator coolers (2)
10. Generator Hydrogen coolers (4)
1. Screen wash and chlorinator.pumps (2)
~12. Radwaste services - A

With the possible exception'of Control Room and auxiliary electrical equip-
ment room air conditioning, the SWS is not required to perform any post-
accident function. The need for air conditioning in these spaces will be
evaluated under SEP Topic IX-5, "Ventilation Systems" and under the review
of SEP Design Basis Events. The safety significance of this function will"
be ascertained during those reviews; and, if the function is determined to
be essential, this evaluation will be revised to include an assessment of

. the essent1a1 port1on of the SWS



 The f1re protectwon system is supp]1ed by its own f1re pumps (Ref '7)
and the SNS w111 be- ava11ab1e as a backup source of fire protect1on water

Loss of SWS coo11ng to the RBCCW heat exchangers wou1d result”in loss: of :
the RBCCW funct1ons . The RBCCW system has been: previously evaluated in .
. this. report.- If the conclusion regarding the safety -significance of the

- RBCCW system is changed, the significance of SWS coo]1ng of the. RBCCW ’
system w111 be reassessed. However the RBCCW system is not cons1dered
essential.

SWS flow may be lost to the- rema1n1ng components ‘and systems supp11ed by the'viu R
SWS under both normal and post- acc1dent conditions; and, although operator .
action. may. be. necessary to restore flow to continue p]ant operat1on, the o
consequences are of Tittle safety concern.’ - : v o

Based on our review of-the SWS (and subJect to the f1nd1ngs of- add1t1ona1

" SEP reviews as noted- above) we have determined that the SWS is not important.

to safety as defined in Reference 1.

Conta1nment Cooling Serv1ce Water";_.

The Containment Cool1ng Service Water (CCSW) system, also called the
Emergency Service Water system, consists of four pumps (located in the
_condensate pit of the turbine building), two Containment Cooling heat ex- -
' changers (Tocated in the reactor building basement), and associated piping
and valves.. The electrical power supplies for the pumps are 4kV Bus 23 for
" pumps 2A. and 28 and 4kV bus 24 for pumps 2C and 2D

, Dur1ng normal p]ant operat1on, the CCSW system 1s not operat]ng Following
- an accident or other plant evolution (such.as-a cooldown using the ECCS pres-
- sure relief system) which require containment heat remova] the CCSW system
is started by the control room operator. ’ S o

The staff reviewed‘the heat removal requirements of the CCSW system during
post-accident conditions. The accidents considered were the Loss of Coolant
Accident (LOCA) and the Steam Line Break (SLB) inside containment because
these events result in the greatest potential accident heat loads on the
CCSW system. - Sections 5.2 and 6.2 of Reference 4 discuss the CCSW function
- following-a LOCA. Energy is removed from containment by the Low Pressure
Coolant Injection (LPCI) subsystem of the Emergency Core Cooling System
(ECCS)*. The LPCI system pumps water from the containment suppression cham-
ber through the CCSW heat exchangers to either or both the reactor recircu-
~ lation system and/or the drywell or suppression chamber spray nozzles. The

The ECCS functions fo]]ow1ng an accident are eva]uated under the SEP Des1gn
Bas1s Event rev1ew of the LOCA. : ,
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‘heat removed from the reactorlcdre dr'from the‘cpntainnknt‘by the LPéI as‘
-deposited in the suppression-‘chamber (torus) water, and from there it is
transferred to the CCSN system thrOugh the LPCL/C'SW heat exchangers (Fig. 1).

The sequence of act1ons fo]]owed by the operator:to 1n1t1ate CCSW' coo]1ng
~is to stop two of the LPCI- pumps. (al of which weregautomat1ca11y started
by ‘the 'ECCS actuation signal) and to. start two CCSW{pumps - The LPCIL pumps
must be stopped to provide suff1c1ent‘e]ectr1ca1 1oad capability on the ‘
emergency- diesel generator to start’ the CCSW pumps. ; During this. sequence, -
one LPCI pump must remain.in operat1on to prov1de reactor core coo]1ng ’

.‘The minimum combination of LPCI/CCSW pumps ava11ab1e occurs after a post-
ulated loss of offsite power and the single failure of one of the emergency
- diesel generators. The cooling capab111ty of the minimum combination (1 LPCI

" pump, 2 CCSW pumps) was analyzed in Section .5. 2-of Reference 4 with the con- o -

clusion that adequate cooling was: ava1]ab1e to. accomodate the: post LOCA
heat input to containment. o e

Dur1ng the’ 1n1t1a1 period of energy re]ease to the conta1nment the heat

is absorbed in various pass1ve heat sinks inside containment - mainly in

the volume of water stored in the suppression chamber (torus). The torus
water - is capable of absorbing all the released energy during the initial
blowdown phase of the LOCA (approximately 30 seconds) with the water temp-
erature reaching 130°F.* The Reference. 4 .analysis concludes that the post-

" blowdown energy.release rate is equaled by.the CCSW heat removal rate with

1 LPCI and 1 CCSW. pump operating at approximately 3 hours after the start of
the accident (Figure 5.2.11 of Reference. 4), - The staff calculation of CCSW.
system capability using the minimum combination of.'LPCI and CCSW pumps
(2-CESW, 1 LPCI) shows that the heat removal capacity is suff1c1ent to.ac- .
comodate post-LOCA heat 1oads at approy1mate1y 95E6 BTU/hr

" The most severe temperature transient in the drywe]] is caused by a small -
break discharging steam only which does not cause reactor system depres-
surization or.automatic operation-of reactor trip or ECCS. This SLB event
or a small LOCA which does not lead to automatic initiation of reactor trip
or ECCS, depends upon operator action to -initiate an orderly shutdown and
cooldown of the plant to 1imit ‘the quantity of energy released to the con-
tainment. The difference between a small LOCA or SLB.and the large LOCA
~analyzed in Reference 4, from the standpoint of containment cooling, is the :
‘energy produced by the reactor coreé which - is available to the containment.
The large LOCA results in a quick reactor 'shutdown (trip)y and the energy
produced in the core following trip is core decay heat which procedes via
the break to the containment. For a very small LOCA or SLB, the energy

- available to the containment includes both the core decay heat and the
energy which enters conta1nment prior to the operator 1n1t1ated reactor tr1p

*The‘SEP-wi]lfreeva]uate.the'postaaccident energy balance in containment
~under.Jopic VI-2.D, "Mass and Energy Release for Postulated Pipe Breaks
Inside Containment." . . :



VI.

. Iso1ation of individual leaking componentsfis accomplished by”manoaT valves.
Leakage from the CCSW system would result-in flooding conditions in the tur-
.bine building condensate pit or reactor building basement.* The performance-

of an operating CCSW system would not be ‘s1gn1f1cant1y 1mpa1red by a mod- . - <. e

- erate energy line crack because the 1eakage rate calculated in accordance '
'w1th Reference 6 (573 gpm) is.a sma]] fract1on of one CCSW pump capac1ty

_ The CCSW f]ow rate is. 1nd1cated by means of f]ow transm1tters (FT 2- 150 lA f;*
& B) Tocated in the reactor bu11d1ng corner rooms and f]ow 1nd1cators
- (F1 2- 1542A & B) in the control room. L : 4

Detection of rad1oact1ve 1eakage through the CCSW heat exchanger from the
LPCI system is accomplished by a radiation mon1tor (RE 2-1724) in the Service
Water System at the discharge of the CCSW system. A leaking CCSW heat ex-

- changer can be isolated by the control room operator by shutting the motor
‘operated valve between the heat exchanger and the Service Water System.

© CONCLUSION _

Based on our review of service and- coo11ng water systems, we have conc]uded that '
the essential systems and functions are: . . :

Diese]‘Generator'Coo]ing Water System D1ese1 Generator Coo11ng, HPCI room
cooler, reactor building emergency (LPCI room) cooler

Conta1nment Cooling Serv1ce Water conta1nment coo11ng heat exchangers
We have .determined that the design of the above systems is in conformance w1th

current regulatory gu1de]1nes and with General -Design Criterion (GDC 44) regard-
ing capability and redundancy of the essential functions of the systems. The

. systems also meet the requirements of GDC 45 and 46 regard1ng system des1gn to

permwt per1od1c 1nspect1on and testing.

For a review of the effects of f]oodlng see SEP Top1c III-5.8B, "Pipe'Breaks.
Outside Containment", for Dresden 2. , , : L




.(Ref 4 Section 6.2. 4)

Containment Coo71ng Service

. (Ref. 4, Section 6.2. 4)

.SyStéh/Referehce'

TABLE 1.

Low Pressure Coo]ant In3ect1on R o

Water

%
NOTE:

_SYSTEM DESIGN PARAMETERS*-

ﬁ{@ pump
2 CCSW heat exchangers -

. :&.;\h‘)\" )
Parameters

sﬁ- 53890 gpm (one pump)f‘{ 

102E6 BTU/hr each (with
10,700.gpm LPCI @ 165°F and
7,000”gpm.CCSW @ 95°F)

.- :.4‘pumpsa;f3500 gpm each -

Seismic and Quality Group Classification 1nformat1on is prov1ded in
SEP Topic III-1.
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