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CAVTION
The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects the plant configuration at the time the

information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

NOTICE

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additionai information on this reactor

plant. Technical errors in this report should be brought to the attention of
the following:

Mi. Mark Rubin
1J.8. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Engineering and Systems Technclogy
Mail swop 7E4
Washington, D.C, 20555

With copy to:

Mr. Peter Lobner
Manager, Systems Enginesring Division
Science p(?ucmom International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Correction and other recommended changes should be submitted in the form

of marked up copies of the affected text, tables or figures. Supporting
documentation should be included if possible,

V. 12/88
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Cooper

COOPER SYSTEM SOURCEBOOK

This sourcebook contains summary information on Cooper. Summary data on
this plant are presented in Section 1, and similar nuclear power plants are identified in
Section 2. Information on selected reactor plant systems is presented in Section 3, and the
site and building layout is illustrated in Section 4. A bibliography of reports that describe
features of this plant or site is presented in Section 5. Symbols used in the system: and
layout drawings are defined in Appendix A. Terms used in data tables are defined i..
Appendix B.

I. SUMMARY DATA ON PLANT
Basic information on the Cooper Nuclear Station is listed below:
Docket number 50-298
Operator Nebraska Public Power District
Location Nebraska, 2-1/2 miles South of Brownville
Commercial operation date 1974
Reactor type BWR/4
NSSS vendor General Electnic
Power MWYMWe) 2381/801
Architect-engineer Burns and Roe
Containment type Steel drywell and wetwell (Mark 1)
2. IDENTIFICATION OF SIMILAR NUCLEAR POWEFR PLANTS

The Cooper Nuclear Station contains a Genera) Liectric BWR 4 nuclear steam
supply system with a Mark 1 BWR containment in.orporating the drywell/pressure
supprescion concept. Tiie plant has a secondary containment structure of reinforced
concrete, Other BEVR/J plants in the United States are as follows:

Browns Ferry 1,2 and 3

Vermont Yankee

Peach Bottom 2 and 3

Hatch | and 2

Duane Amold

Fitzpatrick

Brunswick | and 2

Fermi 2

Hope Creek 1

Limerick 1 and 2 (Mark I C~rtainment)
Shoreham (Mark I1 Containment)
Susquehanna 1 & 2 Mark I1 Containment)

1 12/88
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3. SYSTEM INFORMATION

This secticn contains descriptions of selected systems at Cooper in tarms of
general function, operation, system Success criteria, major components, and support
system requirements. A summary of major systems at Cooper is presented ir Table 3-1,
In the "Report Section” column of this table, a section reference (i.e. 3.1, 3.7 €tc.) is
provided for all systems that are described in this report. An entry of "X" in this columr,
means that the system is not described in this report. In th- "FSAk Section Reference"
column, a cross-reference is provided to the section of the Final Safety Analysis Report
where additional information on each system can be found. Other sources of information
on this plant are identified in the bibliography in Section 5.

Several cooling water systeins are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on t*» individual cooling water systems are provided in the report
secuons identifiec in Table 3-1.

{3
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Table 3-1. Summary of Cesper Systems Covered it this Report

operation

Generic Plant-Specific Report USAF  ction
System Name System Name Section Refere: ¢
Reactor Heat Removai “ystems
- Reactor Coolant Sysie a (RCS) Same 3.1 V2w IV-6,
IV-16
Reactor Cure Isonation Cooling Same 32 Iv7
(RCIC) System:
Fmergency Core Cooling Systems Core Standby Cooling Systems
«CCS)
- High-Pressure Injection High-Pressuse Coolant Imection 3 Vi-4.1, VIS
& Recirculation (HPCl) System
- Low-pressure Injection Core Spray (CS) System, 3.3 V143, VIS
& Recirculation Low-Pressure Coolant Injection 33 IV-854,
(LPT) System (an operating mode Vi-44 VIS
of the RHR system)
- Automatic Depressunzation Same 33 vi-42 VIS
System (ADPS)
Decay Heat Removal (DHR) Residual Heat Removal 33 IV-8
System (Residual Heat Removal {RHR) System (a m ~ 'node
{RHR) System) system)
Man Steam and Pow=: Conversion Main Steam Systein, X IV-11, XI-5
Systems Condensate System, X X170 Xi9
) Feedwater System, X IV-11, XI-8
Circulating Waer System X X1-6
Other Heat Removal Systenis Steam-condensing RHR/RCIC 32 IV-'55



Table 3-1. Summary of Cooper Systems Covered in this Report (Continued)

Generic
System Name

Reactor Cool: nt Inventory Control Systems
Reactor Water Cleanup (RWCU)
System

ECCS

Control Rod Drive Hydraulic System (CRDHS)

Containment Systems
Primary Containment
Secondary Conrvinment

Standby Gas 7 -eatment System (SGTS)

Containment Heat Re noval Systems
Suppression Pool Cooling System

Comtainment Spray S tem

Containment 1 2n Cool= Stem
Containment Normal Ve atilavon Systems

Combustible Gas Control Systems

Fint-Specific Report USAR Section
System Name Section Reference

Same iv-9

See Core Standby Cooling Systems

above

Same

Same (drywell and pressure
sappression chamber)

Same
Same

Same (an operating mode of the
RHR system)
Same (an operating mode of the
RHR system)
Pr ary Contz‘nment (Dryweli)

Cooling System (fan coolers)

Primary Comtainment (Drywell)
Cooling System (fan coolers)

Nitrogen Inerting Sysiem,
Ammospheric Contamment
Atmosphere Diluton (ACAD)
System

Puree to atmosphere or to

SO i >




Table 3-1. Summary of Cooper Systems Covered in this Report (Continued)

Generic

System Name

Reactor and Reactivity Control Systems
Reactor Core

Control Rod System
Chemical Poison System

Instrumentation & Control (I&U) Systems
Reactor Protection System (RPS)

Engineered Safety Feature Acmation
System (ESFAS)

Remote Shutdown System
Other I&C Systems

Support Systems
1ass 1E Electmic Power Systern

Non-Class 1E Electric Power System
Diescl Generator Auxiliary Systems

Component Cooling Water (CCW)
Sysicm

Plant-Specific

System Name

Same

Control Rod Dnve Mechamisms

Standby Ligquid Control System
(SLCS)

Same

Primary (¢ ainment and Keactor
Vessel ¥ inon Control System,
/ «dby Cooling System
 ...arol and Instrumentation,
Standby Gas Treatment System
Actuation

Local control panels

Various other systems

Same
Samy
Same

Reactor Building Closed
Cooling Water (RBCOCW) System

USAR Section
Reference

i1

Vii-2
Vil-3
Vil-4

Vii-17

Vil

Vii-Sto VII- 16

Vi




Table 3-1. Summary of Cooper “ystems Covered in this Report (Continued)

Generic

System Namg

Support Systems (continued)
Service Water System (SWS)
Residual Heat Removal Service Water

(RHRSW) System
Onher Cooling Water Systems

- Fire Protection Systems

Poom Heating, Venulaung, and Air-
Condmioning (HVAC) Systems

Instrument ard Service Air Systems
- Refueling and Fue! ¥ . Systems
- Radicactive Waste 5«2 ms

Radiation Proiection Sysiems

F.ant-Specific
System Name

Service Water and RHR
Service Water Booster System

Service Water and RHR
Service Water Booster System

Turb:.c Bullding Closed
Cooling Water (TBCCW) System

Same

Same

Same
Same
Same

Same

Report
Section

3.8

38

>

b

USAR Section
Reference

X-8

X-8

X-7

X-9
X-10

X-12
X-2wX-5
IX

X1i
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REACTOR COOLANT SYSTEM (RCS)

The RCS, also called the Nuclear Steam Supply System (NSSS), is respons
g the steamn produced in the reactor to the !u:b.n»" where 1t |

sl ¢ tate
15 US€Q (0 rotate
4
i

uce n'l:\t".“.".\ The RCS pressure '\\.:r\d.xrj\ also establishes a bour
wcontrolled release of radioactive material fron

prod

\

the ra *
U reacior G«

The RCS includes: (a) the reactor vessel, (b) two recirculation 100ps, (¢
n pumps, (d) 3 safety valves, (e) 8 saf; oty relief valves and (f) connected piping

ut to a suitabie 1solation valve h.\.md.m A simpl 'r.:d diagram of the RCS and important

system intcrfaces is shown in Figures 3.1-1 and 3.1-2. A summary of data on selected
RCS components is presented in Table 3

Cl Ul

..uum..&lmxuan

uring power operation, circulatica in the RCS is maintained by one

10N pum ;‘ in ¢ach of U c two recirculation loops and the associated jet pumps
to the reactor vessel > steam water mixture flows upward in the core to the

m dryers and separators w .‘mc the entrained liquid is removed I..\ steam is piped

h the main steam lines to the turvine. The separated liquid returns to the core, mixed
>awater and 1s recycled again

3 of the liquid in the downcomer region of the react §sel 1§ drawn

tion pumps. The discharge of these pumps is returned to

inlet

ha
WO UIC 1HUCH

the jet pumps at }“g:x velocity. As the liquid enters the jet pumps the

SI0W
liquid in the upper region of the downcomer is induced to flow through the jet
producing reactor coolant circulation
The steamn that is produced by the reactor is piped to the turbine the mair
steam line. There are two main steam isolation valves x\1\|\ $) In each nain steam line
Condensate from the turbine is returned to the RCS as feedwater
Following a transient that involves the loss of the main condenser or
eedwater, heat from the RCS is dumped to the s suppressicn chamber
valves on me: main steam lines

‘A)Cn—n\\ lg

l0ss of
1a safety/re’ :f
A LOCA inside containment or operation of the -\rmm. tic
zation Systems (ADS) also dumps heat to the suppression chamber. Makeur

the RCS is provided by the Reactor Core lmlmm Cooling (RCIC) system (see Section
3.2) or by the Emergency Core Cooling System (ECCS, see Section 3.3). Heat is
transferred from the containment to the ultimate heat sink b\ he Residual Heat Removal
RHR) system operating in the suppression pool cooling moc’ ~ Actuation systems provide

for automatic closure of the \(SI\ s and isolation of other "ines connected to the RCS

)

. ) System Success Criteria
Thc RCS success criteria ¢ an be descri terms of LOCA and tr;

an
s follows

«a
y

itigation,

An unmutigatible LOCA is n¢ ini aced

If a mitigatible LOCA is wisiated, t*<a
successful

If a transient is initiated, then eith>

LOCA mitigating systems




3.1.8

Cooper

RCS integrity is maintained and transient mitigating systems are successful,
or

RCS integrity is not maintained, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pumn seal failure), and
LOCA mitigating systems are successful.

Lomponent Information

. RCS

Total volume: 14,302 fi3
Water volume: 8,199 fi3 (including recirculation loops).
Steam volume: 6,103 3

Steam flow: 9.56 x 100 Ib/hr,
Normal operating pressure: 1020 psia

A WD —

. Safety/Relief Valves (8)

1. Set pressure: 1080 to 1100 psig
2. Relief capacity: 870,000 Ib/hr each

. Safety valves (3)

1. Set Pressure: 1240 psig
2. Capacity: 642,000 Ih/hr each

Recirculation Pumps (2)
1. Rated flow: 45200 gpm @ 500 ft. head (217 psid)
2. Type: Vertical centrifugal

. Jet Purups (20)

I. Total flow: 73.4 x 106 Ib/hr @ 76.4 ft. head

Suoport Systems and Interfaces

. Motive Power

1. The recirculation pumps are supplied with Nonclass 1E powei from an AC
mOtor generator set.

. MSIV Operating Power

The instrument air system supports normal operation of the MSIVs. Valve
operation is controlied by an AC and a DC solenoic' pilot valve. Both solenoid
valves must be deenergized to cause MSIV closure. This je:ign prevents
spurious closur - of an MSIV if a single scienoid valve should t2il. MSIVs are
desigued to fail closed if instrument air is lost or if both AC and DC control
power is lost to the so' noid pilot valves. This is achieved by a local dedicated
air accumulator for each MSIV and an independent valve losing spring.

. Recirculation Pump Cooling

The reactor building cooiing water system provides cooling water to the
recirculation puinp coolers.

9 12/%8
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Table 3.1-1. Cooper Reactor Coolant System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE |VOLTAGE|] POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

RCIC MO15 MOV X MCC Y 480 903R8 AC/G

RCIC-MO16 MOV STV N RC'C RK 125 903RB DC/A

RCS V74 MOV X MCC R 480 303RB AC/G

ACS VESSEL RV X

RHAM17 MOV | 903ACCSHLDR | HPCIRK 250 HPCIRM DC/B

RHR-M18 MOV CX MCC-R 480 90318 ACIF

RV-70A SV CX

AV-708 SV [

RV-70C SV X

RV-71A SRV X

RV-71B SRV X

AV-71C SRV X

RV-71D SRV CX + 1

PV-71E SRV CX

AV-71F SRV X

AV-71G SRV X

RV-71H SRV X

AWCU V15 MOV X ~[MCCR 280 903RB AC/F

RAWCU V18 MOV RWCUHXPM STRT-RK 125 958RB DB




Cooper
REACTOR CORE ISOLATION COOLING (RTIC) SYSTEM
h.\..\.lun_lmmn

The reactor core 1solation cooling system provides adequate core cooling in the
. A -
nat reactor isolation 1s accompanied oy loss of feedwater fum This system
makeup at reactor operating pressure and does not require RCS depressurization

, .
The RCI( system 1s not considered to be part of the Emergency Core Cool ing System
(ECCS, see Sck tion 3.3) and does not have a LOCA mitigating function

System Definition

The reactor core isolation cooling system consists of a steam-driven (.Arh'x-

assoclated valves and piping for delivering makeup water from the condens

K or the suppression pml to the reactor pressure \C\\tl

The RCIT can also operate in conjunction with the RHR system in the steam
sing mode, in which con Jc'.' sed steam is delivered from the RHR heat exchan ger
outlets 1o th ¢ RCIC pump suction for return to the RCS

simplified drawings of the reactor core isolation coo! Ing system are shown in
system

3.2-1 A.'.J 3.2-2. A summary of data on \l‘(\.l(u RCIC
Table 3.2-1 ]

{on

n
VOTIC

Ys components 1§

System Operation

During normal operation the RCIC is in stan dby with the steam supgply -alves to
the RCIC turbine driven pump closed -.id the pump suction aligned to the condensate
storage tank

Upon receipt of a reactor prcw.xre \cwel (RPV) low water level si

furbine-pump stearn supply valves are opened and nakeup water is supplied to t ‘
'.'..c ;":"..s.r_\ water supply for the RC [( 1§ the condensate storage water tank whic
contains an 8-hour supply of makeup water. The suppression pool is used as a *nu ‘pwr

water supply. R=actor core heat 1s dumped to the suppression pool via the safety/relief
vaives which cycle as needed to limi kk S pressure. The RCIC turbine also ex
the suppression pool

The k( IC can also operate in conjunction with the RHR system in the steam
condensing mode, ir M.‘Lh condensed steam is delivered from the RHR heat ¢ ~changer
outlets to the RCIC pump suction, for return to the RCS. In this mode of operation,
reactor core heat is transferred to the RHR system rather than to the suppression pool. The
R7TC turhine still exhausts to the suppression pool

usts 1o

2.4 Systom Success Criteria
For the RCIC system to be successfu! there must be at least one ua:e source
and supply puth to the t xrhmf' driven pm‘w an open steam supply path to the turbine, an

open pump discharge path to the RCS, and an open turbine exhanst path o the \.,""'t\\m'
Doo |
pool

Steam turbine-driven RCIC p pump
l. Rated Flow: 416 gpm (g 25()( ft. head (1,214 psiu)

Rated Capacity: 100%
Type: centrifugal

Concensate Storage Tanks «2)
I, Capacity: 100,00C gal reserved for RCIC and HPCI operation




Cooper

vontrol §

1. The RCIC - pump 1s autornatically actuated on a reactor vessel low water
level signal and automatically tripped on a reactor vessel high water level
signal
Rc'nmt" Manu..!

The RCIC pump can be actuated by remote manual means from the
\h Control Room

Motive Power

1. The RCIC turbine-driven pump is supplied with steam from main steam
loop C, upstream m the main steam H\OIJ\XUH valves

2. The steam supply valves to the turbine-pun mp, RCIC-MO1S5, and th
other MOVs required for RCIC operation are Class 1E DC-A loads
supplied by station batteries as dcun*w:d in Section 3.5. The RCIC
system is designed to be operable on DC power onl)

N

Other
l. Lubrication and ux»x'n;\ for the turbine-driven purp is \up;\ led locauly
It should be noted that the pump lube oil cooler is cooled by water
diverted from the RCIC purr~ discharge and retun ned to the barometric
condenser. Design maximum .'ibe oil cool INg water temperature is
140°F

A room ventilation system cov.ied by reactor buildin g closed cooling
water system (see Section 3.7 pm\xdm RCIC room cooling

RCIC pump gland seal leak ff is collected, condensed and returmed to

the pump suction. A vacuum pump maintains condenser vacuum

-
)
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Table 3.2-1. Cooper Reactor Core Isolation Cooling System Data Summary
for Selected Components

COMPONENT (D COoOMP. LOCATION POWER SOURCE jVOLTAGE| POWFR SOURCE EMERG.
TYPE LOCATION LOAD GRP.
CST-iB TANK CSTAB
RCIC-MO115 MOV cX MCC-Y 480 303R8 AC/G
RCIC-MO131 MOV « SONECRNAM | RCIC RK 125 S03RB DC/A
RCIC-MO16 MOV SIMTUN RCIC RK 125 90318 DC/A
RCIC-MD18 MOV B8SANECRNRM | RCIC RK 125 30318 DC/A
RCIC-MO20 MOV 859NECANRM | RCIC RK 125 903RB DC/A
RCIC-MO21 MOV STMTUN RCIC RK 125 903R8 ' DCA
RCIC-MO41 MOV B59NECRANRM | RUIC-RK 125 303RB DG/
RCIC TURB TOP 859INECRNARM
RCIC-VZ7 MGV B59INECHNRM | RCIC-RK 125 30318 DC/A -
RCIC-V30 MCV 859NECRNRM | RCIC RK 125 903RA8 OC/A
RCIC-V33 MOV 8S9NECRNRM | RCICRK 125 3U3RB DC/A
SUPP PP B859INECRNRM




e EMERGENCY CORE COOLING SYSTEM (ECCS)

subsystems that perform emergency coolant

t LN reactor core coolant inventory and adeauate
r & LOXCA fn: Coot Der this system is called the Core Star

e ECCS also performs suppression pool cooling and

a capabiiity for mitigating (runsients
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Lnmen? sory functons and has

3.3.2 :_;,snm lsllﬂlll!ﬂ
he emergen.y coolant injection (ECI) function is performed by the followir

ECCS subsvstem

Y LD

High-pressure Coolant Injection (HPCI) System
Autotaatic ,)""""‘w unzator .\\ stém ’\I)\

Core Spray ,“ stem (CSS)

Low-pressure Coolant Injection (LPCI) System

'he HPCI system: is provided to supply make-up water to the reactor pressure
vessel (RPV) in the event of a smali break LOCA which does not result in a rapid
surization of (. reactor vessel. The HPCI system consists of a steam-turbine driver
ump, system piping. valves and controls

zation system (ADS) provides automatic RP\
Hc;*'rr»r\“."t;.x.:u': for small breaks so that the low prescur* systems (L PCl and CSS) ¢
provide makeup to the RCS, The ADS utilize 6 of the 8 safe'v/relief valves that disc harge

lhe automatic depressuri

the high pressure steam to the suppressi on poo!

The core spray system supplies m ike-up water tc¢ the reactor vessel at low
pressure. The system consists of two independent loops, ex: 1 of which has an electri
driven pump to supply water from the suppression pool to ¢ spray sparger in the react
VESSEL 4DOVE (he Core

The low-pressure coolant injection system is an operating mode of the RHR
svstem and provides maks-up w .w*r to the reactor \exxc'. at low pressure. The LPC
system consists of two loops designated LPCIA and LPCIB. Sach loop consists of tw
mot( ven pumps which .\,;\:‘1_\ water for the suppression pool into one of the two
re2ireulation loop

Simplifiec drawings of the HPCI system are shown in Figures 3.3-1 and 3.3 ZA
A flow diagram of LPCIA is shown in Figures 3.3-3 2nd 3.3-4, and LPCIB is shown in
Figures 3 :5 dfu! 3.3-6. The core spray sy iem is shown in Figures 3.3-7
1.3-8. Interfaces between these systems and wtne RCS are shown in Section 3.1 A
summary of data on selected ECCS components is presented in Table 3.3-1

Al ECCS systems normally are in standby. The manner in which the ECCS
operates (0 protect the reactor core is a function of the rate at which coolant is being
from the RCS. The HPCI system is normally aligned to take a suction on the emergency
condensate storage tark (CST). The HPCI system is automatically started in re sponse to
ecreasing RF’\' water level, and will serve as the primary source of makeup if RCS
pressure remains 'rw:h Operatior of the HPCI system is not directly dependent
eiectric pwer. If the break is of such a size that the coolant loss exceeds the HPCI systen
capacity or if reactor pressure is too low to operate the steam turbine-driven HPCI pump
then the CSS and LPCI systems can provide hu_hc-r \,d"\.)..u\ makeup to the reactor \-n‘ el

Autom ttic depressurization is provided to reduce RCS 3 pressure if a
ecurrew *nu RPV water level is not maintained by *he HPCI system. Rapid

S

break h
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depressurization permits flow fr-m the CSS or LPCI systems to enter the vessel. Water
can be taken from the suppression pool by each of thes.. * ystem for injection into the core.

3.3.4 gy 1" '

LOCA miugation requires that both the emergency coolant injection (ECI) and
emergency coolant recu vlation (ECR) functions be accomplished. The ECI system
success critenia for a large LOCA are the following (Ref. 1):

1 of 2 core spray loops (CSA or CSB) with a suction on the suppression
pool, or ‘ .
3 of the 4 low pressure coolant injection pumps with a suction on the

suppression pool.

The ECI system success criteria for a small LOCA are the following (Ref. 1):

The high-pressure coolant injection (HPCI) pump with a suction on the
suppression pool or the condensate storage tank, or

The automatic depressurization system (ADS) and 3 of 4 LPCI pumps with
a suction on the suppression pool, or

The automatic depressurization system and either of the core spray loops
(CSA or CSB) with a suction on the suppression pool.

The success criterion for the ADS is the use of any 1 of 2 ADS trains. All
injection systems essentially are operating in a recirculation mode when drawing water
from the suppression pool.

For transients, the success criteria for reactor coolant inventory control involve
the following:

L'ither the reactor core isolation cooling (RCIC) system (not part of the
ECCS, see Section 3.2), or
Small LOCA mitigating systems

[t is possible that the coolant inventory control function for some small LOCAs
can be satisfied by low-capacity high-pressure injection systems such as th2 control rod
drive hydraulic system (see Section %.6)

For the suppression pool cooling function to be successful one of two RHR
trains must be aligned for containment heat removal and the associated service water and
RHR service water train must be operating to complete the heat transfer from the RR
exchangers to the ultimate heat sink.

3.3.5  Component Infuiziation

A. Steam turbire-driven HPCi pump (HPCI-TDP)
i. Rated flow: 4250 m(g 2580 ft head (1,118 psid)
2. Rated capacity: 1
3. Type: centrifugal

B. Low-pressure Ccolant Injection Pumps (PMA, B, C, and D) (4)
1. Rated flow: 7700 3gpm @ 46 ft. head ("0 psid)
2. Rated capacity: 33 1/3%
3. 'Type: centrifugal
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. Core spray pumps PM1: and PMIB

|. Rated flow: 4500 gpm @ 260 ft. head (113 psid)
2. Rated capacity: 100%
3. Type: centrifugal

. Automatc-depressurization valves (6)

1. Rated capacity: 20%
2. Rated flow: 3@ 870,000 Ib/hr @ 1090 psig
3@ 877,000 ibmhr @ 1100 psig

. Pressure Suporession Chamber

Design pressure: Ségsig
Design temperature: 281°F
. Operating temperature: 90°F
4. Maximum water volume: 91,100 ft3
5. Minimum water volume: 87,650 ft3

WD —

Support Systems and Interfaces

2.
3,

. Contr' signals
1.

Au matic

a. . * "IPCI pump, core spray pumps and the LPCI pumps and all their
assoc: . * " ~s function upon receipt of low water level in the reactor
vessel or hig . pressure in the drywell.

b. The ADS system is actuated upon coincident signals of the reactor
vessel low water level, drywell high pressure and aischarge pressure
indication on any LPCI or CS pump but with a 2-min delay.

. Remote manual

ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.

. Motive Power
1.

The ECCS motor-driven pumps and motor-operated valves are Class 1E AC
nd DC loads that can be supplied from the emergency diesel generator or
station battery, as described in Section 3.5.

The steam supply valves to the HPCI turbine are Class 1E DC-B loads.

The HPCI turbine-driven pump is supplied with steam from main steam
loop C, upstream of the main steam isolation valves.

C. Other
1.

Lubrication and cooling for the turbine-driven pump are supplied locally. It
should be noted that the pump lube oil cooler is cooled by water divered
from the HPCI pump discharge and returned to the pump suction. Design
maximum cooling water temperature for the HPCI pump is not known. For
the turbine-driven RCIC pump, the limit is 140°F (see Section 3.2).

- The LPCI (RHR) pump are cooled by the reactor building cooling water

(RBCCW) system (see Section 3.7).

. Room ventilation systems cooled by reactor building closec cooling warer

system (see Section 3.7) are provided as follows:

20 12/88




Cooper

4. HPCI pump gland seal leakoff is collected, condensed, and returned to the
prhmp suction, A vacuum pump maintains condenser vacuum

33 :
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Figure 3.3-2. Cooper High Pressure Coolant Injection (HPCI) System
Showing Component Locations
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Table 3.3-1. Cooper Emergency Core Cooling System Data Summary
for Selected Components
COMPONENT 1D COMP LOCATION POWER SOURCE |YOLTAGE| POWER SOURCE | EMERG.
TYPE : LOCATION LOAD GRP._
CSM)11B MOV 931H8B MCC-Y 480 90388 AC/G
CS-M0128 MOV 931RB MCC Y 480 903RB TF"‘ 1
CS-MO7A MOV B59NECRNRM [ MCCQ 480 903RB AC/H i
CS-M078 MOV SECRNRM MCC Y 480 903R8B AC/G
CS-MC11A MOV 931RB MCCQ 480 303RB AC/F
CS-MO12A MOV 931RB MCC-Q 480 903RB AC/F
CS-PM1A MDFP B859NECRNRAM | BUS-1F 4160 B1f AC/F
CS-PM1B MDP SECRNRM BUS-1G 4160 B1G AC/G
CS-V26A MOV BSONECHNHM | MCCQ 480 303RB AC/F
CS-v26B MOV SECRNRM MCC-Y 480 903AB AC/G
CST-1A TANK CSTAB
CST-18 TANK CSTAB =
HPCI-MO 14 MOV HPCIRM HPCI-RK 250 HPCIRM DC/B
HPCI-MO15 MOV CX MCCR 480 903AB AC/F
HPCI-MO15 MOV CX MCCH 480 503R8 AC/F
HPCI-MO 16 MOV 903ACCSHLDR | HPCI-RK 125 HPCIHM { DC/B
HPCI-MO16 MOV 903ACCSHLDR | HPCIRK 125 HPCIRM DC/B
HPCI-MO17 MOV HPCIFM HPCI-RK 125 HPCIRM DC/B
HPCI-MO1S MOV STMTUN HPCI-RK 250 HPCIRM DC/B
| HPCI-MO20 MOV HPCIRM HPCI-RK 25 HPCIHM DC/B
HPCI-MO58 MOV HPCIRM HPCI RK 125 HPCIRM oC/B
HPCITURB TOP HPCIRM
HPCI-V21 MOV HPTIRM HPCI-RK 25 HPCIRM DC/B
HPCI-V24 MOV HPCIRM HPCI-RK 250 HPCIRM DC/8
HPCI-V25 MOV HPCIAM HPCI-HK 250 HPCIAM DC/B
LPSI-MO27A MOV S03ACCSHLDR {MCCR 480 903RB AC/H
[LPSI-MO278 MOV !urr;:n,‘(;:,,s?u OR TMCCRB “J480 | B 4,—,—-:
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Table 3.3-1. Cooper Emergency Core Cooling System Data Summary

for Selected Components (Continued)

COMPONENT 1D COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

CS-M011B MOV 931RB MCC-Y 480 903RB AC/G
CS-M012B MOV 931R8 MCC Y 480 903RB AC/E
CS-MO7A MOV 859NECRNRM | MCCG 480 903RB AC/F
CSM078 MOV SECRNRM MCC Y 480 903RB ACG
CSMOT1A MOV 931RB MCCQ 480 903RB AC/F
CSMO12A MOV 931RB MCCQ 480 903RB ACIE
CS-PMIA MDP B859NECRANAM | BUS 1F 4160 B1F ACIF
CS-PMIB MDP SECRNAM BUS1G 4160 B1G ACIG
CS-V26A MOV BSONECRNIRM | MCCQ 480 903RB AC/F
CS-v268 MOV SECRNAM MCC Y 480 903RB AC/G
CST 1A TANK CSTAB

CST-18 TANK CSTAB

HPCI-MO14 MOV HPCIRM HPCI-RK 250 HPCIAM DCB
HPCIMO15 MOV cX MCC R 480 903RB ACIF
HPCIMO15 MOV X MCC R 480 903RB AC/F
HPCI-MO16 MOV 903ACCSHLDR | HPCIRK 125 HPCIRM DC/B
HPCIMO16 MOV G03ACCSHLDR | HPCIRK 125 APCIAM DC/B
HPCIMO17 MOV HPCIAM HPCI-RK 125 HPCIRM DC/B
HPCIMO19 MOV STMTUN HPCI-AK 250 HPCIRM DC/B
HPCI-MO20 MOV HPCIRM HPCI-RK 250 HPCIRM DC/B
HPCIMO58 MOV HPCIAM HPCI-AK 125 HPCIRM DC/B
HPCITURB TOP HPCIRM

HPCI-V21 MOV HPCIRM HPCI RK 250 HPCIRM DC/B
HPCI-V24 MOV HPCIRM HPCI-AK 250 HPCIRM DC/B
HPCIV25 MOV HPCIRM HPCI FK 250 HPCIRM DC/B
LPSI-MO27A MOV 903ACCSHLDR |MCC AR 480 903R8 AC/F
LPSIMO278 MOV G03ACCSHLDR | MCC B 280 903R8 ACG
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for Selected Components (Continued)

Table 3.3-1. Cooper Emergency Core Cooling System Data Summary

COMPONENY ID COMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
LPSI-PMA MDP 859NWCRNRM | BUS 1F 4160 BIF AC/F
LPSIPMB MDP 859SV/CANAM | BUS 1F 4160 B1F AC/F
LPSI-PMC MOP 859NWCHNRM | BUS 1G 4160 BiG AC/G
LPSI-PMD MDP 859SWCHNAM | BUS 1G 4160 B1G ACG
LPSI-VI2A MOV 903AHXRM MCCQ 480 S02RB AC/F
LPSIV12B MOV I03BHXAM MCC Y 480 903RB AC/G
LPSIVI3A MOV E50NWCRNRM | MCCQ 480 903R8 AC/F
LPSIV138 MOV B850SWCHNRM | MCC Y 480 903RB ACG
LPSIV13C MOV B859NWCRNRM | MCCQ 480 S03RB AC/F
LPSIVI3D MOV 850SWCRNRM | MCC-Y 480 903R8 ACG
LPSI-V25A MOV 903ACCSHLDR | RHRA-RK 250 903RB DC/A
LPSI-V25A MOV 903ACCSHLDR | RHRB-RK 250 S03RB DC/B
LPSI-V26A MOV S03AHXRM MCCQ 480 903RB AC/F
LPSI-V26R MOV 903BHXAM MCC 7 280 903RB ACG
LPSI-V31A MOV 931RB MCCQ 480 303R8 - AC/F
LPSI-V31B MOV 903RB MCC Y 480 903RB AC/G
LPSI-V34A MOV B88INWCANRM | MCCQ 480 903RB AC/F
LPSI-V34B MOV B881SWCRNAM | MCC Y 480 903RB AC/G
LPSI-V39A MGV 88INWCRNRM | MCCQ 480 903RB AC/HF
LPSI-V398 MOV B81SWCRNRM | MCC Y 480 903R8 ACIG
LPSI-VE5A MOV G3TAHXAM MCCQ 480 903RB AC/HF
LPSI- V658 MOV 931BHXRAM MCC Y 480 303RB AC/G
LPSI-VG6A MOV 903AHXRM MCCQ 480 90378 AC/F
LPSI-VB6E MOV S03BHXRM MCC-Y 480 903A8 AC/G
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3.4 INSTRUMENTATION AND CONTROL (1&C) SYSTEMS

3.4.1

The instrumentation and control systems consist of the Reactor Protection
System (RPS) and systems for the display of plant information to the operators. The RPS
monitors the reactor plant, and alerts the operator {0 take corrective aciion before specified
limits are exceeded. The RPS will initiate an automatic reactor trip (scram) to rapidly
shutdown the reactor when plant conditions exceed one or more specified limits. It will
also automatically cause actuation of selected safety systems based on the specific limits or
combinations of limuts that are exceeded.

3.4.2

The RPS includes sensor and transmitter units, logic units, and output trip
relays that interface with the control circuits for components in the Control Rod Drive
Hydraulic System (see Section 3.6) Under certain circumstances components in other
safety s' stems will also be actuated. Operator instrumentation display systems consist of
display panels that are powered by 120 VAC power (see Section 3.5).

3.4.3  System Operation
A. RPS

The RPS has four input instrument channels and two output actuation trains.
RPS inpuis are listed below:

Neutron monitoring system

Reactor pressure

Low water level in reactor vessel
Turbine stop valve closure

Turbine control valve fast closure

Main steam line isolation signal

Scram discharge header high water level
Drywell high pressure

Main steam line radiation

Manual

Both output channels must be de-energized to initiate a scram. The failure of a

single component or power supply does not prevent a desired scram or cause an
unwanted scram,

B. Other Safety Systems
Other actuation systems include the following:

Primary containment and reactor vessel isolation system
Core standby cooling system control and instrumentation svstem

C. Remote Shutdown
No information was found in the FSAR resarding a remote shutdown
capability. Such a capability is expected to exist.

3.4.4  QSystem Success Criteria
A. RPS

The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a trip state when input signals are
lost, when control power is lost, or when the channel is temporarily removed
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from service for testing or maintenance (i.e. the channel has a fail-safe failure
mode). A reactor scram will occur upon loss of control power to the RPS. A
reactor scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). Details of the RPS for Cooper have not
been determined.

. Other Actuation Systems

A single component usually receives a signal from only one actuation system
output train. Trains A and B must be available in order to automatically actuate
their respective components. Actuation systems other than the RPS typically
uses hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel will be in a trip state when
input signals are lost, when control power is lost, or when the channel 1s
temporarily removed from service for testing or maintenance (i.e. the channel
has a fail-safe failure mode). Control power is needed for the actuation system
output channels to send an actuation signal. Note iuat there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of control power will cause system or component actuation, as is the case
with the RPS. Details of the other actuation systems for Cooper have not been
dctermined.

. Manuaily-Initiated Protective Actions

When reasonable time is available, certain protective actions may be performed
manually by plant personnel. The control room operators are capable of
operating individual components using normal control ¢ircuitry, or operating
groups of components by manually tripping the RPS or an ESFAS subsystem.
The control room operators also may send qualified persons into the plant to
operate components locally or from some other remote control location (i.e., the
remote shutdown panel or a motor control center). To make these judgments,
data on key plant parameters must be available to the operators.

. Control Power

1. RPS
The RPS is powered from two 120 VAC buses (see Section 3.5).

2. Other Actuation Systems
Control power sources for the actuation logic of various safety systems are
summarized in Table 3.4-1.

3. Operator Instrumentation
Operator instrumentation displays are powered from instrumentation power
sources as described in Section 3.5,
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Table 3.4-1. Matrix of Cooper
Control Power Sources

125 VDC
SYSTEM Division

RCIC

HPCI

ADS A

ADS B

RHR (LPCI) A

RHR (LPCI) B

CSA

cSB

DIESEL 1A & AUXILIARIES

OIESEL 1B & AUXILIARIES

SWA

SwWB
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3.5 ELECTRIC POWER SYSTEM

3.8.1

The electnc power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents, The onsite Class 1E electric
power system supports the operation of safety class systems and instrumentation needed to
establish and maintain a sal};cshutdown plant condition following an accident, when the
normal electric power sources are not available.

3.8.2 ' i

The onsite Class 1E electric power system consists of two diesel generators and
4160 VAC buses. The Class 1E electric power system consists ¢f two 4160 VAC trains,
two 480 VAC trains, a 125/250 VDC subsystem, and a 120 VAC subsystem. Two sets of
station batteries supply power to the 125/250 VDC system for normal switchgear control,
turbine control, annunciators, and various emergency functions. These batteries have
adequate capacity for eight hours of operation without recharging (Ref. 1). The 120 VAC
system supplies power to the reactor instrumentation and protection circuits.

Simplified one-line diagrams of the electric power system are shown in Figures
3.5-1 and 3.5-2, A summary of data on selected electric power system components is

presented in .able 3.5-1. A partial listing of electrical sources and loads is presented in
Table 3.5-2.

3.8.3

The normal power system supplies AC power to all station auxiliaries and is the
normal source of ower when the main generator is operating. The start-up station offsite
AC power source provides power when the main generator is off-line.

Upon loss of both normal and start-up (offsite) power, each emergency diesel
generator is automatically started and is aligned to supply power to the respective AC
power load groups. The 480 VAC buses 1F and 1G constitute the two separate 480 VAC
trains distributing power to the rest of the 480 VAC motor control centers electrical system.

The normal source of power for the 125/250 VDC system are the battery
chargers. The station batteries 1A and 1B float on their respective buses. These DC buses
supply 125/250 VDC to the essential cabinets 1A and 1B which supply Division I
engineered safeguard system (ESS) and Division IT ESS loads.

120/240 VAC instrument power is supplied from the 480V buses (1F and 1G)
as are the RPS motor-generator (MG) sets.

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different 4160 VAC buses. For the purpose of discussion,
this equipment has been grouped into "load groups”. Load group lFPcomains components
receiving electric power from Bus 1F. Load group 1G contains components powered by
bus 1G. Load groups DCA and DCB contains components receiving DC power from DC
bus 1A and 1B respectively.

3.5.4

Basic system success criteria for mitigating transients and ioss-of-coolant
accidents are defined by front-line systems, which then create demands on support
systems  Electric power system success criteria are defined as follows, without taking
credit for cross-ties that may exist between independent load groups:
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3.5.6

3.8.7

1

Cooper

Each Class 1E DC ioad group is supplied initially from its respective battery
(also needed for diesel starting)

Each Class 1E AC load group is isolated from the non-Class 1E system and
is supplied from its respective emergency power source (i.e. diesel
generator)

Power distribution paths to essential loads are intact

Power to the battery chargers is restored before the batteries are exhausted

Standby diesel generators 1A, |1B

1
2
3.
4

LIt —

. Power rating: 4000 kW continuous
. Rated voltage: 4160 VAC

Manufacturer; Cooper Bessemer
Day tank capacity: 2500 gals (8 hours operation @ full load).

. Station batteries
. Type: Lead-acid
. Rated voltage: 125/250

Cells: 60
Design Cepacity: 8 hours with design load.

Support Systems and Interfaces

. Co
1.

rJ

2

o

ntrol Signals

Automatic

The standby diesel generator is automatically started based on loss of start-
up power, low reactor water level, or high drywell pressure.

. Remote manual

The diesel generators can be started, and many distribution circuit breakers
can be operated from the main control room.

. Diesel Generator Auxiliary Systems
1.

Cooling

The service water system (see Section 3.8) provides diesel cooling.

Fueling

An independent day tank is provided for each diesel. A day tank will
support eight hours of diesel operation with design loads.

. Lubrication

Each diesel generator has a self-contained lubrication system.

. Starting

An independent starting air accumulator is provided for each diesel
enerator

‘entilation
Details on diesel room ventilation are not known.

. Switchgear and Battery Room Ventilation System.

Details on switchgear and battery room ventilation are not known.

Seaon 3.5 References
Cooper FSAR, Section 8.6 4,
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Table 3.5-1. Cooper Electric Power System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE] POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.
BAT-1A BATT BTRMA 125 DC/A
BAT-1B BATT BTRMB 125 DC/B
BC 1A BC DCSGHMA MCC1X 480 ARLY AC/F
BC-18 BC DCSGRMB MCC-TX 480 ARLY AC/G
BUS 1A 8US DCSGRMA BT-1A 125 BTRMA DA
BUS1A BUS DCSGRMA BC 1A 125/250 | DCSGRMA DC/A
BUS-1B BUS DCSGRMB BT-1B 125 BTAMB DC/B
BUS-1B BUS DCSGRMB BC 1B 125/250 | DCSGRMB DC/B
BUST BUS BIF DG A 4160 DGIA ACIF
BUS1G BUS B1G DG 1B 4160 DG18 AC/G
CB-1F Cc BI1F DG1A 4160 DG1A ACIF
CB-1G CB B1G DG18 4160 DG18B ACG
DC-PNL-A PNL DCSGRMA BUS-1A 125 DCSGRMA DC/A
DC-PNL B PNL DCSGRMB BUS 1B 125 DCSGRMB DC/B
DG-1A G DGIA 4160 DGIA ACHF
DG-18 G DG1B 4160 0G18 ACG
HPCI-RK MCC HPCIRM BUS 18 125 DCSGRMB DCB
HPCI-RK MCC HPCIRM BUS-18 250 DCSG. MB oC/B
IDBUS-1F BUS B1F TR-1F 480 B1F AC/F
IDBUS1G BUS B1G TR1G 480 B1G AC/G
INSPNL-1A PNL CSH 1TR480/120 120 DCSGRMA AC/F
INSPNL-18 PNL CSR 1TR480/120 120 DCSGRMB ACIG
ITR480/120 XFMR DCSGRMA MCC LX 480 ARLY AC/F
ITR480/120 XFMA DCSGRMB MCC-TX 480 ARLY AC/G
MCCK MCC 903RB IDBUS-1F 480 B1F ACHF
MCC-L MCC 882C8B IDBUS-1F 480 B1F ACIF
MCC X MCC ARLY IDBUS 1F 480 BIF AC/F




Table 3.5-1. Cooper Electric Power System Data Summary

for Selected Components (Continued)

COMPONENT 1D coMP. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.

TYPE LOCATION LOAD GRP.
MCCM MCC 958RB 1DBUS-1F 480 B1F AC/F
MCC-Q MCC 903RB MCCK 480 90318 AC/F
MCC-R MCC S03KHB MCC K 480 S03R8 AC/F
MCC-RB MCC 90318 MCC-S 380 903K8 AC/G
MCC S MCC 903RB IDBUS1G 480 B1G AC/G
MCC-TX MCC ARLY IDBUS1G 480 B1G AC/G
MCCY MCC 903HB MCC-S 480 903RB AC/G
RCIC-RK MCC 859NECHNRM BUS-1A 250 DCSGRMA DC/A
RCIC-RK MCC 903RB BUS-1A 125 DCSGRMA DC/A
RHRA-RK MCC 903HB BUS-1A 250 DCSGRMA DC/A
RHRB-RK MCC 903RB 3US-18 250 DCSGRMB DB
STRT-RK MCC 958RB BUS-1B 125 DCSGRMB ocB
TR-1F XFMR B1F BUS-1F 4160 B1F AC/F
TR1G XFMR B1G BUS1G 4160 B81G AC/G




TABLE 3.5-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS

AT COOPER
BC A 128/250 LDCA DC?;%%W_—' US 1A EEL'BE@%%W“‘—'
BC 1B 126280 |DCB | DCSGRAMB  |EP  |BUSB  |BUS |ocsaEME 1
BT A Te8 BCA | BTANA BUS 1A BUS | DCSoRA ]
el T T ™ va IV
BUS 1A F1 DCA | DCSGRMA 4 PNCA FNC | DCSGAMA
"BUS TR 11 CR | DESERNA a T [BSSNECRNEN ]
BUS 1A F DUA DCRGHNMA 14 RCCRR | WMCC |eosmB
BUS A 11 DOR | DCSGRMA EF 1317 W T ¥ il KL E——
[UsTE Fi) BCE [ DCSGRNE BCPNLE [ PRC | OCSERVE
BUS 18 P DCB | DCSGRMB 43 HPCI AR MCC | HPCIAM
NERT:) 750 oo WPCIAR EEELE
US 18 250 [OCSGRAME  |EP  |RRAB-AR  |WCC |93
BUS 1B F]3 e NE EP  |STRTAK WMCC | 958RE
BUS I F 3180 ACF " CSPMIA MOP | B5GNECRNAM |
BUS1F 4160 ACE BF T TECCS  [LPSI-PVA MOP | BSONWCRNAM |
BUS IF 1160 ACF BT (TPSIPME | MOP | B50SWCRNEN
BUS IF 4160 ACE BIF [ TRIF XEMA [B1F
BUSIF 3160 ACF TF W TWENA WOP | ISPUMPRN |
BUSF 4160 ACF BIF W SW-PMC MOF | ISPUMPRM |
ENENT 4160 ACG BG CSPMIB | MOP | SECRANAM |
BUS 16 4160 ACG i WW‘W‘M
BUS G 4160 ACG i ECCS |LPSIPMD | MOF | 8SSWCRNEN 1
BUS G 3160 ACS BIG ] PV - Y S—
BUETS e Yo Q¥ - W : VL —
BUS G a160 B G SW  |SWPMD | MDP |SPUMPRM ]
55 TA 1760 ACF R TP BUSTF . [BUS [BF ]
DG A a160 ACE ) 13 (o] 31 T8 |BIF
5518 1160 AT T 42 IV LT T - V- T I—
B8 4160 ATG DG B TH1G B T
FPCTRR 250 OCB REEEY) ECCS | HPCIMOTE MOV | HECTRM
TRR 125 7 HPCIRM ECCS | RPCIMOTE | MOV &onmﬁﬁ“
L ol
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TABLE 3.5-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT COOPER (CONTINUED)

[ POWER | VOLTAGE | EMERG [POWER SOUACE| LOAD (OAD [ COMPONENT |
i S £ 1 Qa1 TIREESH T
WP LT FR 128 7o) HPCIRAM ECCS  |HPCIMOTT | MOV -:'mm
TPCTRR 50 mmv ECCS | HPCTMOTE MOV J8ThVTon
WPLT AR 250 o4 -} WPCRM  |ECCS  |HPCIMOZ0 WOV | HPCHM
WECTRR 728 BB | HPCEM TCCE [ HECTNORE [ MOV | HeeTH
Rl 250 TE | APCRM T8 | RPCI-Vel MOV | HPCIRM
WETTRK 750 . WECIAM ECCS | WPCIVid (ol ol —
WPCIAK 250 fl9) HPCTRM ECCS  |HPCIVEE  [WMOV | W
IHECIRR 250 WBCTRM RCS  [RHRMIT MOV | DOSACCSHLDN |
TEUSF 460 ACF TE EP WMCCR MEC“%AE!'B
TOBUSIF 480 ACF BF 33 Mot WCC |eeicB |
BBUS TF | 480 ACF BF i MCC- X e |ARLY
TOBUSF 80 ACF BIF EF WM (ool T T
DEUS 16 480 ACG FG EP MeCS WMCC [90aRE
TEBUS 16 80 ATS i WEG-TX CRRLY
NGPNL-TA 120 ACF TSR e PNC[CR
NSPNLB 120 ACG o) 1o PNC[CR
YR480/120 120 ACTF DCSGAMA INSPNL-1A B TSR
TRa80/130 120 ACG DCSGRAME 13 INSPNL1B . |PNC|CSR ]
MCTR 480 ACF FRELT- EP  MCCQ | MGG | o0aKE
MCGK 480 ATF 90aRB | EP MCTR MCC | G0RB
WCC X 480 ACF | ARLY EF BEOA BC  |DCSGRWA |
oG 480 el ARLY 12 ;TWW&'L&!&W—
Vet d 50 ACF  |G0SRE  |ECCE [CONOTR MOV |GSeNECRNEN ]
e 280 ACE|90IRE TCCS  [COMOTIA MOV [931RE
L) 480 ACF  [G03RB  |ECCS |CSMOTZA MOV [83mE
e 80 ACF  [G03RB  |ECCE |CB.VZ6A  |MOV |OSONECRNAM |
L) 80 ACF . |S03RE TPSIVIZA  [MOV | SGARXAM 1
o 180 ATF FOREE] ECCS  |LPOIVIGA  [MOV | BBOoNWCRNAM |
WS 1480 (o7, S kL) PSIVTae [ WOV | BEONWCRNEN |
VI ofoF o) 80 ACE  |903RB BCCS  [LPSIVZ6A  |MOV | SGOARKEM |
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TABLE

3.5-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT COOPER (CONTINUED)

POWEKR | VOLTAGE | EMERG |POWER SOURCE| LOAD (OAD COMP | COMPONENT |

SOURCE LOADGAP| LOCATION _ [SYSTEMICOMPONENT DI TYPE |  LOCATION
el 480 ACTF FERLT) ECCS  [LPSIVAIA MOV [G31RB
(Yoo o) 480 ACF WOIRE  |ECCE |LPBIV34A WOV | BB TNWCRNAM |
L) a0 ACF | G0InE ECCS | LPSIVAUA (BETNWCRNAM |
%161 9e0 ACE FRELY ECCS | LPSIVEEA WOV |GOTARKAM ]
Y olo¥o] 480 ACF | BOSRE. ECCS | LPGI VREA MOV | BOSAHX M
UL 80 ACE  |GOORE ECCE  |[HPCIMOIE [ MeV | oX
W 760 RCF | OSHE . JECCE [HPCIWMOTE MOV IS
TR ) T SOIRE BCCE [ LPEINOTTA - [ WOV | SOSACCSHIDE
TCCR 480 ACG . |G0IRE RCS | RCSVId MoV &
NCCH ag0n ACF FRELE) RS |RHAMIB MOV | eX
o) 80 ACFE  [G0IRE RCS  |AWOUVIS WMoV |ex
TWCTHB 480 ATG FREET) ECCS | LPSIMOZIB | MOV | SCIACCSHLDA |
(o B 1 ] ACG  |G0SRB  [EP | MCCHB e ?om
[¥[ooR 3 980 1% CRELT . Ty WCT | S03RE |
MGG TX 480 ACG AALY 43 1 B | DCCoRAME |
WMEC-TX 480 AT ARLY 38071 VR | DCSGRME
ey 480 AT FRELT) ECCS [CSMOTIB MOV |aTRE
ey 280 ACE 903RE ECCE [COMOTIE WOV TenRE
WV 'ER Yol I TELT) BCCS  [COMOTE [ MOV | SECRNENM 1
¥ SN 480 AC/G  |G03RB ECCS | CS5-VeeB MoV ¥
Wy 480 ALG | 903RB ECCS  |LPSIVIZB  |MOV |G0aBRREM 1
WMCCY 480 ACG | 903AE ECCS  |LPSIVIGB  |MOV |BSeSWCRNAN |
TReY 480 TG |903RB . |ECCS [LPEIVISD MOV [BEoCWERNEN
(¥ ooy 360 AT |SOSRB | ECCS [LPSIVIER — [MOV | o0aBRXANM
7 o 50 Yo7 kL TPETVaTE — [WMOV [e0mE 1
Moy A80 L ECCS  |LPSIVAAB MOV |88 SV ERNEM ]
ey 380 ARG SR CPSIVaeR  |MOV | BE SWERNEM |
Y 380 ACG | S0IRE ECCS | LPSI-VESE  [MOV O3 BRREM 1
ey 80 ATG | G03RB ECCS | LPOI.VEEE | MOV | SO3BHXEM ]
Y oA ann ACG | 903AB IC  [RCICMOTIE MOV e8]
[ oea 480 ACIG . |903A8 RCS  [RCICNMOTE | MOV
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TABLE 3.5-2. PARTIAL LISTING OF ELECTRICAL SOURCES AND LOADS
AT COOPER (CONTINUED)

. [ POWER | VOLTAGE | EMEAG |POWER SCURCET L “LOAD COMP | COMPONENT |
L 71 Ty 1o £ 5121 1t 10
CTalloN =1 ) DCA FRELT [ CICMOTE MOV |BTMTON 1
(R AR (F1} BCA | O0IND -vi(o) Y o)) OV | BoNEC RNEN ]
LD Te8 ) ESELED Lo TMOS | MOV | BEGNECRNEN |
(FCICBR 128 A ERELT ’ RECWo2T | MOV [STMTUN
L FL , (GOIRE RIC | RCICNMGHT [ MOV [GSONECRNAM |
LG RR ) TCA | G03RE RCICVeT | MOV | BSGNECANAM |
ToffoR= T 128 TCR | G03RE R |RCICVR MOV | SSeNECRNEM ]
RCICAR (F1] TCR §0IRB TREVE WOV [ SSNECRNAM
ALIC AR 128 DCA FREEE] RCS | RCICMOTE | MOV | STMTUN
RHERA-RR 250 OCA | 03RB (PSI'VZBA MOV | G0JACCSHLDR |
RRAB AR 250 4 L (PETVasA ; ..Jv"'%‘sﬁcmr
EYRTER 17T L0 T 1.1 £V Vair £ o
YRIF 480 AL BiF [o:NEY IVE-J - ——

. (BT 480 [ Yo%/ BN -] 43 BBUS 1 BUS[6a
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Cooper
3.6 CONTROL ROD DRIVE HYDRAULIC “¥YSTEM (CRDHS)

6.1 : ?

The CRDHS supplies pressurized water to operate and cool the control rod
drive mechanisms during normal operation. This system implements a scram command
from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3.6.2  dystem Delir

The CRDHS onsists of two high-head, low-flow, pumps, piping, filters,
control valves, one hydriulic control unit for each control rod drive mechanism, and
instrumentation. Water is supolied from condensate and from the condensate storage tank.
The CRDHS also includes scram va'ves, scram accumulators, and a scram discharge
volume (dump tank),

Details of the scram porti  of typicai BWR CRDHS is shown in Figure 3.6-1
(adapted from Ref 1),

3.6.3

Durning normal operatio.n the CRDHS pumps provide a constant flow for drive
mechanism cooling and system pressure stabilization. Excess water not used for cooling is
discharged to the RCS. Controfrods are driven in or out by the coorcinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert spee..
control valve. Rod motion may be either stepped or continuous.

A reactor scram is implemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to the scram accumulator. An outlet scram valve opens to vent the opposite side
of each CRDM to the dump tank. This coordinated action results in rapid insertion of
control rods into the reactor.

A'*hough not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vessel isolation. It is noted in NUREG-0626 (Ref. 2),
that this function is particularly important for some BWR. "~ and B/R/2 plants for which
the CRDHS is the primary source of makeup on vessel i.olation. In later mode! BWR
plants, RCS makeup at high pressure is performed by the RCIC (see Section 3.2) and
HPCI (see Section 3.3) systems. The maximum RCS makeup rate of the CRDHS is about
200 gpm with both pumps operating (Ref. 3).

3.6.4 : o

For the scram function to be accomplished, the following actions must occur in
the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,
ilot valves) in the CRDHS.
he pneumatic inlet scram valve and outlet scram valve must open in the
hydraulic control units (HCUs) for the individual control rod drives. This is
accomplished by venting the instrument air supply to each valve as follows:
Both scram pilot valves in each HCU must ge deenergized, or
Either backup scram pilot valve must be energized.
A high-pressure water source must be available from the scram accumulator in
each HCU.,
- A hydraulic vent path to the scram discharge volume must be available and
sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must responds and insert into the r-actor
core (specific number needed is not known).
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J.6.5

3.6.7

re

Cooper
Compenent Information

. Control rod drive pumps (2)

1. Rated capacity: 100% (for control rod drive function)
2. Flow rate: about 120 gpm @ 1500 psig
3. Type: centrifugal

. Condensate Storage Tank

1. Capacity: 500,000 gal
Support Systems and Interfaces

. Control Signals

1. Automatic ‘ :
The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves

L=

. Remote Manual
a. A reactor scram can be initiated manually from the control room
b. The CRDHS can be operated manually from the control room to insert
and withdraw rods, or to inject water into the RCS

. Motive Power

I The control rod drive pumps are Class 1E AC loads that can be supplied
from the emergency diesel generator as described in Section 3.5.

Section 3.6 References
. NEDO-24708A, "Additional Information Required for NRC Staff Generic

Report on Boiling Water Reactors," General Electric Company, December
1980,

. NUREG-0626, "Generic Evaluation of Feedwater Transients and Small Break

Loss-of-Coolant-Accidents in GE-designed Operating Plants and Near-term
Operating License Applications,” USNRC, January 1980.

. Harrington, R M., and Ott, L.J., "The Effect of Small-Capacity, High-Pressure

Injection Systems on TQUV Sequences at Browns Ferry Unit One,"
NUREG/CR-31 3, Oak Ridge National Laboratory, September 1983,
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Cooper

3.7 REACTOR BUILDING CLOSED COOLING WATER (RBCCW)
SYSTEM

3.7.1 ;
The reactor building closed cooling water system provides cooling to the core
standby cooling system areas and the RHR pumps, Heat is transferred from the system to
the service water system via the RBCCW heat exchangers.

3:7.3

The RBCCW system consists of two independent closed loops. Each loop
contains two pumps and one heat exchanger for cooling of essential equipment and a non-
essential header which is isolated during accident conditions.

Simplified drawings of the RBCCW are shown in Figures 3.7-1 and 3.7-2,

3.7.3  Jastem Operation

The RBCCW is normally operating, supplying heat loads in the essential and
non-essential loops. One pump in each RBCCW loop is capable of supplying sufficient
water to transfer the essential service design cooling load to the service water system.
These pumps operate normally with the essential cooling service valved off. Upon receipt
of signals indicating operation of the core standby cooling function following a LOCA, the
non-essential loads are isolated and two motor operated valves (one on each loop) are
opened to supply cooling for the essential lozds. The equipment supplied by the¢ RBCCW

are as follows:
Loop A Loop B
Two RHR pump seal coolers X X
HPCI pump area cooling X
RHR pump area cooling X X
Core spray pump area cooling X A

3.7.4

Following a design basis accident (DBA), the following success criteria applies
to the RBCCW system (Ref. 1).

One-out-of-four RBCCW pumps operate successfully
The appropriate RBCCW heat exchanger is available
The appropriate train of the service water system is successful (see Section 3.8)

Note that the Service Water System is a redundant cooling water source for
most of the components served by the RBUCW system, therefore the SW system can
perform the same function as the RBCCW. Since RBCCW success is dependent on SW
succéiess. the RBCCW pumps and heat exchangers is actually unnecessary under emergency
conditions.

3.7.5  Component Information

A. RBCCW Pumps (1A, 1B, 1C, and 1D)
1. Rated flow: 13500&m@ 150 ft. head (65 psid)
2. Rated capacity: 100%
3. Type: centrifugal

B. RBCCW Heat Exchargers (1A and 1B)

1. Design heat transfer: 33 x 106 Btuhr
2. Rated capacity: 100%
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3.7.6  Support Systems and Interfaces

A. Control Signals
1. Automatic
Upon receipt of the following signals the pumps are started and the essential
supply valves are opened.

Starting of any RHR pump motor

Starting of any core spray pump motor
Opening of HPCI turbine steam supply valve
Opening of RCIC turbine steam supply valve
Drywell isolation

2. Remote manual
The pumps and valves can be actuated by remote manual means from the
control room.

B. Motive Power
I. The RBCCW pumps are Class 1E AC loads supplied .y the 480V
emergency buses. Pumps 1A and 1B are supplied by Bus ll-?and puriaps
1C and 1D are supplied by Bus 1G.

3.7.7  Section 3.7 Keferences
1. Cooper FSAR, Section 10.6.
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Cooper

SERV](;EZ WATER (SW) AND RHR SERVICE WATER BOOSTER
SYSTEN

2481 Sust

The Service Water anc RHR Service *Vater Booster System provides cooling
water frov ultimat~ heat siak, the Missoun River, to the secondary side of the RBCCW
heat exch ard the RHR service water booster pumps. This system also can perform
¢ core floow  .unction in an emergency.

3.8.2  QSystem Definition

The system contains four motor driven service water pumps which take suction
through strainers at the intake structure. The pumps sum‘ly two headers from which the
RBCCW heat exchangers, diesel heat exchangers, and RHR Service Water Booster Pumps
are supplied.

Simplified drawings of the SW system are snown in Figures 3.8-1 and 3.8-2.
A summary of data on selected SW components is presented in Table 3.8-1.

3.8.3

.
e ]

During normal operation three service water pumps are required to cool the
operating heat loads. One pump per SW train is sufficient f.. the emergency loads
upported by that train as follows:

Diesel generator
RBCCW heat exchangers
RHR service water pumps

The diesel generator and the RBCCW heat exchangers can be supplied by either loop of
service water

3.8.4  System Success Criteria
One pump per SW train will support the heat loads served by that train,

3.8.5  Component Information

A. Service Water Pumps (A, B, Cand D)
1. Rated flow: 8000 gpm @ 125 ft. head (54 psid)
2. Rated capacity: 100% (accident loads)
3. Type: vertical turbine

B. RHR Service Water Booster Pumps
1. Rated flow 4000 gpm @ 800 ft. head (347 psid)
2. Rated Capa:ity: 50%

3.8.6  Support Sy tems and Interfaces

A. Control Sigr als
1. Auiomatic
Upon receipt of a LOCA or LOSP signal, one pump in each division is
started. 3
2. Remote manual
The SW pumps can be actuated by remote manual means from the control
room.
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B. Motive Power
. . The SW pumps are Class 1E AC loads that can be supplied ‘rom the
emergency diesel generator as described in Section 3.5
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Table 3.8-1. Cooper Service Water Syst>ra Data Summary
for Selected Componerts

COMPONENT ID COwpP. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE | EMERG.
JYPE LOCATION LOAD GRP.
SW-PMA MDP ISPUMPRM BUS-1F 4160 B1F ACF
SW-PMB MDP ISPUMPRM BUS1G 2160 B1G ACG
SW-PMC MDP ISPUMPRM BUS-1F 4160 81F ACH
SW-PMD JADP ISPUMPRM BUS-1G 4160 B1G ACG




Cooper
4. PLANT INFORMATION

4.1 SITE AND BUILDING SUMMARY

The Cooper Nuclear Stazior is located on a 1351 acre site on the west bank of
the Missouri River near the town: ¢ Brownville and Nemaha, Nebraska in Nemaha
County. The plant is at river mile 532.5 in an area of the river know as the Lower
Brownville Bend. Figure 4-1 (from Ref. 1) shows a general view of the site and the
surrounding area.

¢ major structures at this facility include the reactor building, the turbine
building, the control building, the diese! generator building, the intake structure, the
radioactive waste building and various support structures. The site general arrangement is
shown in Figure 4-2.

The reactor building is located on the west side of the turbine building. The
building contains the primary containment drywell and torus housing, the reactor vessel,
and recirculation ziping, the fuel pool and the emergencg: core cooling system. An
elevation drawing of the Cooper reactor building is shown in Figure 4.3,

The control building, located to the west of the turbine building and north of the
reactor building contains the control roorn, coruputer room, cable spreading rooms, the DC
batteries and switchgear, the auxiliary relay room and the emergency condensate storage
tanks.

The diesel generator building is located on the east side of the turbine building.
This structure houses both emergency diesel gererator and their associated fuel day tanks.

The intake structure 1s to the cast of the diesel generator building and 1s located
on the west bank of \iie Missouri River. The Missouri River is the normal heat sink during
power operation ar # =50 is the ultimate heat sink for safety-related heat loads.

4.2 FACILITY LAYOUT DRAWINGS

Figures 4-4 thru 4-15 are simplified building layout drawings for the Cooper
reactor and turbine buildings and intake structure. Some outlying buildings a~. not shown
on these drawings. Major rooms, stairways, elevators, and doorways are shown in the
simplified layout drawings however, many interior walls have been omirtted for clarity,
Labels printed in uppercase correspond to the location codes listed in Table 4.1 and used in
the component data listings and system drawings in Section 3. Some additional labels are
included for information and are printed in lowercase type.

A listing of components by location is presented in Table 4-2. Components
included in Table 4-2 are those found in the system data tables in Section 3, therefore this
table is only a partial listing of the components and equipment that are located in a particular

room or area of the plant.
4.3 SECTION 4 REFERENCES

1. Heddleson, F.A,, "Design Data and Safety Features of Commercial Nuclear
Power Plan's," ORNL-NSIC-55, Volume 2, Oak Ridge National Laboratory,
Nuclear Safety Information Center, January1972.
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Figure 4.2 Cooper Nuciear Station Site Plan
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Figure 4-13, Cooper Nuclear Station Turbine Bulilding, Elevation §18"-0"
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Table 4.1, Definition of Cooper Building and
Location Codes

Lescriptions

{ COMer roon
northwest comer roon
NWES! corner roon
northwest comer room

SOuthwest comer room

RHR A Heat

RHR B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>