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1.0 INTRODUCTION

LWR reactors were surveyed and categorized into groups with similar
characteristics. These groups were developed to simplify the ASEP LWR modeling
and quantification efforts and to provide consistency in level of detail.
Modeling wi'l be done at a "train" level of detail incorporating important
sub-train characteristics. The LWR plants that were considered in the analysis
and the percentage of each containment type that were surveyed are shown in
Tables 1 and 2.

2.0 Development of Plant System Schematics

The first step of the survey was the development of plant system
schematics. A general set of rules and assumptions (shown on Table 3) was
established to guide the development of the schematics. It needs to be stressed
that these rules were strictly a guide and not adhered to in every case;
deviation where necessary was performed. P&IDs and system descriptions (when
available) were the major source utilized in the drawing of the system
schematics. However, before the system schematics could be developed it was
necessary to identify, first, the dominant sequences (and their initiating
events) to be analyzed and then, second, those systems that were driving the
sequences. The dominant sequences were identified from the results and
conclusions of the ASEP Interim Reassessment Report and are as follows:

BWR PUR
TQUV - Transient with Loss TML(U) - Transient with Loss of
of Core Cooling Core Coo11n?
TW « Transient with Loss of T™™Q-D - Transient with Stuck Open Relief
Containment Heat Removal and Loss of Core Coo\1n8
ATWS* TMLB' =~ Transient with Loss of Core
Core Cooling and Loss of Containment
Heat Remova
ATWS*

szo - Small LOCA with Loss of Core Cooling

' .

The ATWS sequences are to be handled separately from the other dominant
sequences in that they will be discussed in detail qualitatively in the final
report and will not have their mitigating systems (such as SLC for BWRs or RPS)
developed, modeled in fault trees or quantified.

i




The mitigating systems relevant for these sequences were identified in the ASEP
Catalog of PRA Dominant Accident Sequence Information. For PWRs, the systems
surveyed were the HPIS, AFWS, EP and SW. The service water systems that were
examined were the DG cooling and pump-motor/room cooling for HPIS and AFWS. For
BWRs, the systems surveyed were HPCS/HPCI, RCIC, LPCS, LPCI, RHR (Suppression
Pool Cooling), EP and SW. The service water systems that were exanined were:
1) DG and RHR HX cooling; 2) room cooling for all the front line systems
(HPCS/HPCI, RCIC, LPCS and RHR); and 3) pump-motor cooling for HPCS, LPCS ard
RHR. See Appendices G and H for the plant system schematics.

3.0 Development of System Composites

Once the system schematics were drawn for each plant, the schematics were
examined for "like" characteristics in order to group the plant systems into
composites. If a system for a plant with a certain containment type resembled

CEE:) the same system of another plant with a different containment type the plants
: were grouped in the same system composite. Also, in grouping the system
schematics, each system was considered independent of other plant systems.
Therefore, the plants represented by a composite for one system are not
necessarily the same group of plants represented by 2 composite for another

system,

In determining the initial froat line system composites, the success
criteria was the first consideration. For example, AFWS schematics were
initially grouped by the number of steam generators (SGs). (It was assumed that
plants with four SGs and plants with either two or three SGs required two or one
SGs, respectively, for successful operation). These groups were then further
divided by their basic “train" configurations and any unique quality such as
system commonalities. Finally, by inspection or by “back of the envelope"
calculations, the system unavailability for each of these groups was determined
at this "train* level. Assuming an order of magnitude difference did not exist
between the unavailability of these system groups, the groups were again
combined. The most comservative schematic was then chosen to represent the

group.



Figures 1 through 27 and Tables 4 through 12 present summaries for all the
LWR front line systems surveyed. These figures and tables describe the
differences between each composite of a system. The figures show the initial
major grouping of the system schematics highlighting the subtle differences that
further broke down the group into the final composites. The tables, one for
each system, summarize both the initial major grouping and the final composites.
These descriptions are only for the composite and not for the individual plants
that fit into each composite. The major characteristics of the suction side,
number and types of pumps, and the discharge side of the fluid flow paths are
given for each composite in the summary. The plants that fit inte each
composite are listed at the bottom. The electric power and service water
composite for each plant is also listed. The plant whose schematic is used to
represent the composite is denoted by an asterisk. Appendices A and B contain
the composites for the BWR and PWR front line systenms, respectively.

The service water plant schematics were developed in the same manner as
those for the front line systems. However, the survey revealed that where
service water was concerned each plant is unique; therefore, there was not any
plant grouping into composites for service water. It's dependencies, such as
electric power and any un‘que characteristics are shown on the “composite":
Tables 13 and 14 describe all the SW composites, BWR and PWR respectively. It
can be noticed on these two tables that some plants have more than cne SW
composite. This is because many of the plants have more than one service system
to cool the loads that require cooling water. Appendices C and D contain all
the service water composites for BWR and PWR plants, respectively.

Electric power, since it is not a fluid system, was analyzed differently.
The number of emergency diesel generators, the number of electrical "divisions"
or "buses", the number of diesels required for each "division/bus" and the load
distributions on each “"division/bus" are the items of interest for the electric
power portions of the survey. The diesel generator division configuration
grouped nicely. However, the division load distributions were for the most part
unique. Table 15 gives all the electric power configurations being considered
for the plants modeled. In this table, the plants are grouped according to the
number of electrical divisions (or buses) and how many emergency diesel
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generators support each division (or bus). Solid 1ines from the DGs to the bus
means that the 0G is normally aligned to that bus. A dotted 1ine means that the
DG can swing from the bus it is normally aligned to the other bus. The DG
automatically aligns itself to the bus that receives an actuation signal.
Appendices E and F contain all the electric power composites for BWR and PWR
plants, respectively.

Tables 16 through 21 lists for each plant modeled, by containment type,
their applicable system composites. Also included in this table are the service
water and electric power dependencies for each front line system (e.g, the
anpropriate SW composite that performs that function is given).

4.0 DEVELOPMENT OF INITIAL PLANT GROUPS

Once the plant system schematics and the system composites were finished,
the “initial plant groups" were developed. This grouping effort identified
which composites of one system could be combined with the composites of another
system to represent realistic sequences (e.g., a HPCS composite which represents
2 system unique to BWR 5/6s cannot be combined with the RHR-5 composite when
analyzing the loss of decay heat removal sequence, because the RHR-5 composite
does not represent any RHR systems from BWR 5 or 6 reactors). To obtain the
“initial plant groups", electric power composites were considered but the
service water composites were not. This was done because none of the service
water systems could be grouped into composites (i.e, as many SW composites as
plants). There would therefore be at least as many "initial plant groups" as
plants being considered. The "initial plant groups" for BWRs and PWRs are shown
in Tables 22 and 23, respectively, along with their appropriate plants and SW
composites.



5.0
5.1

AC
AFW, AFWS
ANO

AOV

APRS

ASEP

ASP

ATWS

BCL

B&W

BUR

CE

M

csT

0C

0G

EP

EPAC

EPDC

FC

FO

HPCT

HPCS

HPI, HPIS
Hw

HX

INPO

LOCA

LOSP

LPCI

ACRONYMS, ABBREVIATIONS AND SYMBOLS

ACRONYMS AND ABBREVIATIONS

Alternating Current

Auxiliary Feedwater System
Arkansas Nuclear One

Air Operated Valve

Automatic Pressure Relief System
Accident Sequence Evaluation Program
Accident Sequence Precursor
Anticipated Transient Without Scram
Battelle Columbus Laboratories
Babcock & Wilcox

Boiling Water Reactor

Combustion Engineering

Cormon Mode

Condensate Storage Tank

Direct Current

Diesel Generator

Electric Power

Electric Power AC

Electric Poue( DC

Fail Closed

Fail Open

High Pressure Coolant Injection
High Pressure Core Spray

High Pressure Injection System
Hardware

Heat Exchanger

Institute of Nuclear Power Operations
Loss of Coolant Accident

Loss of Offsite Power

Low Pressure Coolant Injection



LPCS
LWR
NC
NO
NRC
MOV
PCS
PCT
PLAG
PORV
PRA
PWR
RCIC
RHR
RX
SARP
SASA
SCG
$,0
SEP
SETS
-
SLC
SKL
Sov
SRV
sV
SW, SWS
TAC/DC
TLOOP
T&M
™I
TMLB'

Low Pressure Core Spray

Light Water Reactor

Normally Closed

Normally Open

Nuclear Regulatory Commission
Motor Operated Valve

Power Conversion System

Percent

Pickard, Lowe, and Garrick
Pressure Operated Relief Valve
Probabilistic Risk Assessment
Pressurized Water Reactor
Reactor Core Isolation Cooling
Residual Heat Removal

Reactor

Severe Accident Research Program
Severe Accident Sequence Analysis
Senior Consultant Group

Small LOCA with Loss of Core Cooling
SET Evaluation Program

Set Equation Transformation System
Steam Generator

Standby Liquid Control

Sandia National Laboratories
Solenoid Operated Valve

Safety Relief Valve

Safety Valve

Service Water

Transient without AC/DC

Transient with Loss of Offsite Power
Test and Maintenance

Three Mile Island

Transient with Loss of Core Cooling and Loss of
- Containment Heat Removal




TML(U)
TMQ-D

TQUV

Transient with Loss of Core Cooling

Transient with Stuck Open Relief Valve and Loss
of Core Cooling

Transient with Loss of Core Cooling

Transient with Loss of Containment Heat Removal
Vapor Suppression System

Westinghouse
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5.2 SYMBOLS

- Check Valve

@
S O
~

Manual Vaive

- Normally Closed
Manual Valve

- '‘Motor Operated Valve

| an

Motor Driven Pumps

Air Operated Valve

- Safety Relief Valve

=0 Q|

- Three-Way Valve

- Motor Operated
Stop Check Valve

- Testable Check
Valve

AoRopg Yy X0 XoX X [/

Turbine Driven Pumps

B
g
oSl



Table 1. LWR Plants Modeled and Not Modeled

PWR PLANTS
T Wsss
PLANT YENDOR STATUS

ATMOSPHERIC COMTA|ENTS

neLl :

Haddam Reck - Not Modeled -1 Bae "ooe | ed
Indian Point 202 . fot Modeled ~NO-2 [# % Not Modeled
Maine Yankee ct Moce | ed Farley 182 . wooe ed
Salem 1M2 L Mot Modeled Milistone 2 [« 1 mode | ed
Comanche Peak 1A 0 Moce | ed Ranche Seco Yy Not Mode | ed
Diablo Canyon 1A2 ¥ "ooe | e¢ Sraidwood 142 Kl "ooe | ed
Warris 1.2,384 . wose ed Syron 182 v "ode ¢d
Sesbrook 142 L] Mode ' ed Martle W11 142 1] "ooe | ed

P aT EY wyge | ed wigland 182 b moge | €9
Davis Besse 1.2,A3 bbn Mooe | ed San Onofre 205 (4 4 #ode | ed
Lewaunee - B0t Mooe led . x

Prairie [3lend 12 M ode |04 s

St. Lucte 182 g =:= Bellefonte Baw Mode |ed
waterford ) ct oce | o4 nel:

Indien Point 1 L% Mot Mode!ed Calvart C117fs 142 cE moge | ed
San Onofre | - Not Moge | ed Crystal River 3 Bbw "ooe | ed
Yankee Rowe L Mot Mode ! ed Oconee 1,243 84e Mode | ed
Chercrea 1W2 CE Kot Mooe led Palisades (44 Mot Modeled
Yellow Creex 182 (= 4 %0t Mode ¢ Point Beach 182 “ Not Mode!ed
TYPE 2 ™ 1 (7™ Wode | ed
ol Turkey Point 344 . Not Mooe|ed
Ginna B not Modeed Iion 182 v noce | ed
g $ | 1GE CONDENSER CONTALNMENTS :
neLd: Catowde 182 v | meseres
Fort Calhown L Mode | ed MeGuire 102 ] Not Mode led
ALY 0ffshore Power - Aot Mode |ec

J Sequoysh 182 - "ode | ed

Trojan v Mode |ed watts Bar 12 . Mode | ed
Callowsy 1M L) Mode | ed Cook 12 I Mode | ed
gty Siv | Mot Modeled | supATMDSPMERIC CONTAINMENTS:

Palo verde 1.28) ct Mot Modeed .

Pebble Springs 182 Baw Not Modeled Beaver Yalley 1M2 L] Mooe | ed
South Texas 182 ¥ mose ' ed Willstone 3 - mooe | ed
Sterling - Not Mode led forth Amma 182 - Mode | ed

S u—r ¥ Mode led Surry 102 L] Mode | ed
vogtle 182 - Mot lloceled

wo!f Creek " woow | ou

TP | Perforwed Bar, Reinforced Concrete Cylinder, Mewispharical Dome, Flat Base, Stee] Limer.

“TYPL 2 Concrete Vertical Cylinder w/Prestressed Vertical Reinforcement, Deformed Bar, Reinforced Concrete Memispherical

Dome and Flat Base. Complete Steel-lined Structure.

TIPE 3 - 7: Prestressed Post-Tensioned Concrete Vertical Cylinder Dome, Deformed Bar Reinforced Flat Base, Steel Liner.

TIPE 3 Mo Buttresses, Shallow Dowe.
TIPE 4 Three Buttresses, Mewispherical Dome.
IYPE §: Three Buttresses, Shallow Dose.
TYPE §: Four Buttresses, Shallow Dome.
TYPE 7. Six Buttresses, Shallow Dome,

BWR PLANTS

AR |1 CONTA|\WNTS
Pigrim | 3 ot Mode!ed Nine Mile Point 2 L] “oae ed
Oyster Creet 2 Not Mode | ed Susquenanna 182 B Mot Mode ! ed
Ning Mile Point | 2 Rot Modeed Liserick 162 . oo ed
Willstone 1* | Not Wodeled Tiwmar | B ot Mode e
Peachbottom 283 - aoe ed e Salle M2 b} Mode | ed
Fitzpatrich ] e ed .2 L] Mode | ed
Wope Creet 182 4 o oe ed s rehaE . ance ed
SRRE S ¢ | fotiedeied H waax 111 CONTAUWWNTS:
Oresden 203* ] Mot Mode!ed ,
Qued Cities 162 3 moce e Clinton 162 W o e
Fermt 2 . Not Mode!ed Grand Guif 182 . Wode |ed
Duane Armold o Mot Mode|ed Shagtt-Manfore™ “ Not Mooe | ed

K “ode ed Parry 1N ] node | ed

Menticelle ) Mooe |ed River Send 102 + Mode | ed
Edwin Mateh IW2 4 woae eo Martaville 1.2,304% [ ] Mot Mode | ed
Srowns ¢ 128 D Mode 00 Mripps Bene 1A2%* K Rot Mode |ed
Bruntwich L} Moge ed

*These are sarly the IR ) resctors with fsolation condensers.

**Thase plants have been indefinitely postponed.

El
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Table 3., Survey Guidelines and Assumptions

1. Shew 81) major compoments, regerdless of state (pumps, hest exchengers,
opersted velves, wic )

I 3 -n—tm~l-ﬂuhon~"nno~u&h
common component and thers 15 sOt any operated valve in that pipe
segmant

Plpe segeent A 15 & common suction line for the lines of pipe segment
§. tharefore, say senval/check valves are shown 1o pipe Segment A,

3. Seow sny sanual and/or check valve Tn & pipe segment that does mot
Mave any sctive walwes 41
(1) the pipe seguent Ties in Detween the suction and the pump and
there 15 & pethway n which not any of the cperated valves need
1o change stale, or
{2) the pipe seguent lies e Detween the pump and the d.scharge and
there is & pathway in which ot any of the opersted walves
aeed 1o Change slate.
(somple

n-unu(unn-)uﬂuwu.lnl.mnonuh:
therefore, 1n pipe segnent B (where there are sot sny opersted valves),
1) manual/check valves will be showm.

From Pump A to the resctor (discherge), there are two pathmeys. One
mm.ta!an.tnml.m&“nnh;
o.nlnhﬂun—n.;m.ﬂﬂn—lt-ﬂla—nl
menus | /check valves.

n--uumnummml.mmum-—-ml
Rave & B valve; therefore, pipe segment  does not meed to show any
menusl/check valves.

Show all cross-ties Vines 1f Vine size is of & comparsble size. A line
s not of & comparable size 1f 1t 15 less than half the size of of the
sain line. For exemple, if the main Vine 15 & 16 line, o cross-tie of
§" would not be shown.

Show 411 diverting lines 1f:
(1) 41 is of & comparsble size (ses rule & for definition), and
(2) there 15 time; i.e., not lengthly searching is required.

Do not show miscellaneous lines If they are not of & comparable 1ine size.
Example, & 4° recirculation line of f & 10° line would moOt be shown.

M.m-mm“““t“‘““.

. (Axalegous steps used for electric systems). Wote: Cther support systems.

besides electric power and service water (Actuation, fastrument air, WVAC are
09's.) will be trested as siuple train probabilities of failure and & cammon
mode probebility of fallure without further detailed snalysis (values will come
from past PRAs)




Tablg 4. RCIC Composite Summary

Reactor Core Isolation Cooling

e Single turbine driven pup train
o Suction from elther CST or suppression pool

e Single injection path to reactor

RCIC-2 RCIC-)

e One ST Two CST
e Coswon suction with WPC I /WP es Cosmon suction with HPC1/WPCS

Cosmon diversion both with
WIC 1 /HPCS

PLANTS PLANTS PLANTS S PLANTS

La Salle 2* Brunswick 1A2*
1. Cooper * R, 19 1. Fitzpatrick

Clinton A2 Shoreham
2. Monticello 20

Perry N2 Quad Citles A2
L B 1

River Bend ! Peach Bottom 28)

Nine Mile 2 Hope Creek A2 ﬁ.lL

Hatch A7 . Browns ferry N2 23
7. Brosms Ferry 3 23
8. Grand Gulf 182 ' |

9 Limerick 1IN

Plant indicated by asterich represents composite
*epot required




Figure 1. RCIC Major Group
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Figure 2. HPCI Major Group
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Figure 4. LPCS Major Group A

- -

N

COMMENTS

L L
COMPOSITES

10



e e -

Figure 5. LPCS Major Group B
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Figure 6. LPCS Major Group C
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Figure 7. LPCI Major Group A
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Figure 8. LPCI Major Group B
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Table 9. RHR Composite Summary
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Figure 9. RHRS Major Group A
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Figure 10. RHRS Major Group B
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Figure 11. RHRS Major Group C
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Figure 12, AFWS Major Group A
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Figure 13. AFWS Major Group B
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Figure 14. AFWS Major Group 0
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Figure 15. AFWS Major Group D
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Figure 16. AFWS Major Group E
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Figure 17. AFWS Major Group §
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Figure 19.
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Figure 20. HPIS Major Group B
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Figure 21. HPIS Major Group C
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Figure 23. HPIS Major Group E
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Table 12. PORV Composite Summary
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Figure 24. PORV Major Group A
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Figure 26. PORV Major Group C
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Figure 26. PORVY Major Group C
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Figure 27. PORV Major Group D
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Table 13. BWR SW Composite Summary

rand Gulf 142
Clinton 182

SWS-1

DESCRIPTION

Three pumps (one per train) feeding a three inde-
pendent train open cooling water system. SWS-1 is
for Unit 1 (Unit 2 is identical).

Loads:

Train 1 - RHR A HX's, DG A, RHR A room and pump/
motor cooling, LPCS room cooling, RCIC
room cooling; J

Train 2 - RHR B HXs, DG B, RHR B&C room and pump/
motor cooling;

Train 3 - HPCS DG, HPCS room cooling

Perry 142

SWS-2

Three pumps (one per train) feeding a three train
open cooling water system with cross ties downstream
of loads. SWS-2 is for Unit 1 (Unit 2 is identical).

Loads:

Train 1 - RHR A HX, ECC A HX, DG A
Train 2 - RHR B HX, ECC B HX, DG B
Train 3 - HPCS DG, HPCS room cooling

Perry 182

SWS-3

Two pumps feeding a two independent train closed
cooling water system. SUS-3 is for Unit 1 (Unit 2
His identical).

Loads:

Train 1 - RCIC room coolinc, LPCS room cooling, RHR A
room and pump/motor cooling
Train 2 - RHR B&C room and pump/motor cooling

Brunswick 1&2

SWS-4

Nine pumps (two per first train, three per second
train, two per third train and two per fourth train)
feeding a four train open cooling water system.

SWS-4 is for Unit 1 (Unit 2 is identical).

Loads:

Train 1 - DG A&BLC&D, HPCI room coolina, LPCS B room
: cooling, RHR B%D room and pump/motor
cooling
Train 2 - RCIC room coolinc, LPCS A room cooling,
RHR A&C room and pump/motor cooling
Train 3 - RHR A HX
Train 4 - RHk B HX




Table 13. BWR SW Composite Summary (Continued)

rELANT & COMPOSIT

DESCRIPTION

River Bend 1

SWS-5

Four pumps feeding an open cooling water system.

Loads:

RHR A&B HX, DG A&B HPCS, RHR A&B pump/motor cooling,
RCIC room cooling, LPCS room cooling, RHR A&B&C room
cooling

Limerick 182

SWS-6

Four pumps (two per trains) feeding a two indepen-
dent train open cooling water system. SWS-6 is for
Unit 1 (Unit 2 identical).

Loads:

Train 1 - RCIC room cooling, LPCS A&C room and pump/
water cooling, DG A&C

Train 2 - HPCI room cooling, LPCS B&D room and pump/
motor cooling, DG B&D

Limerick 1&2 II

Four pumps (two per train) feeding a two independent
train open cooling water system. SWS-7 is for Unit
1 (Unit 2 identical).

Loads:
SWS-7 Train 1 - RHR A HX
Train 2 - RHR B HX
Shoreham Four pumps (two per train) feeding a two train open
cooling water ‘system.
Loads:
SWS-8 Train 1 - RHR A HX, RBCLCW A HX, DG A&B&C, RBSVS A
Train 2 - RHR B HX, RBCLCW B HX, DG A&B&C, RBSVS B
Shoreham | Three pumps feeding a two train closed cooling water
system.
Loads:
SWS-9 Train 1 - RBCLCW A HX, RHR A&C pump/motor cocling

Train 2 - RBCLCW B HX, RHR B&D pump/motor cooling




Table 13. BWR SW Composite Summary (Continued)

Shoreham Eight pumps (two per train) feeding a four train
closed cooling water system.
Loads:

SWS-10 Train 1 - RBSVS A
Train 2 - RBSVS B
Train 3 - LPCS A&C and RHR A&C room cooling
Train 4 - LPCS B&D and RKR B&D room cooling

Nine Mile 2 Six pumps (three per train) feeding a two train
open cooling water system.
Loads:

SWS-11 Train 1 - RHR A rcom and pump/motor cooling, HPCS

room cooling, RCIC room cooling, LPCS room
cooling, RHR A HX, DG A&HPCS

Train 2 - RHR B&C room and pump/motor cooling, HPCS
room cooling, RCIC room cooling, RHR B HX,
DG B&HPCS

La Salle 1&2 Seven pumps (two per train for two trains and one

per train for three trains) feeding a five inde-

| pendent train open cooling water system. SWS-12
is for Unit 1 (Unit 2 identical).

Loads: )

SWS-12 Train 1 - RHR A HX, RHR A pump/motor cooling
Train 2 - LPCS room and pump/motor cooling, RHR A
‘room cooling, DG A

Train 3 - DG HPCS, HPCS room cooling
Train 4 - DG B, RCIC room cooling, RHR B&C room
cooling
Train 5 - RHR B HX, RHR B&C pump/motor cooling
WNP 2 Three pump (one per train) feeding a three inde-
pendent train open cooling water system.
Loads: .
SWS-13 Train 1 - RHR A HX, LPCS room and pump/motor

cooling, RHR A room and pump/motor
cooling, DG A

Train 2 - DG HPCS, HPCS room cooling

Train 3 - RHR B HX, RCIC room cooling, RHR B&C room
and pump/motor cooling, DG B .




Peach Bottom 243

SWS-14

PESCRIPTION

Two pumps feeding 2 two train open cooling water
system. SWS-14 1s for Unit 2 (Unit 3 identical).

Loads:

Trains 182 - RHR A&B&D room and pump/motor cooling,
HPCI room cooling, DG A&B&C&D, LPCS
A&B&C&D room and pump/motor cooling,
RCIC room cooling

Peach Bottom 2&

SWS-15

Four pumps (two per train) feeding a two independent

train open cooling water system. SWS-15 is for
Unit 2 (Unit 3 identical).

Loads:

Train 1 - RHR A&C HX
Train 2 - RHR B&D HX

Hope Creek 142

SWS-16

Four pumps (two per train) feeding a two train
closed cooling water system. SWS-16 is for Unit 1
(Unit 2 identical).

Loads:

Train 1 - RHR A HX, SACS A&C HX, DG A&C, RCIC room
cooling, LPCS A&C room cooling, RHR A&C
room and pump/motor cooling

Train 2 - RHR B HX, SACS B&D HX, DG B&D, HPCI room
cooling, LPCS B&D room cooting, RHR B&D
room and pump/motor cooling

Hope Creek 142

SWs-17

Four pumps (two per train) feeding a two independent
_ train open couling water sySici. Swme 17 is for

Unit 1 (Unit 2 identical).

Loads:

Train 1 - SACS A&C HX
Train 2 - SACS B&D HX




Table 13. BWR SW Composite Summary (Continued)

PLANT & COMP DESCRIPTION

Cooper Eight pumps (two normal SWS and two booster RHRSW
per train) feeding a two train open cooling water
system,
Loads:

SWS-18 Train 1 - RHR A HX, RBCCWS A HX, DG A&B
Train 2 - RHR A HX, RBCCWS B HX, DG A&B

Cooper Four pumps (two per train) feeding a two train closed
cooling water system.
Loads:

SWS-19 Train 1 - RBCCWS A HX, RHR A&C room and pump/motor
cooling, LPCS A room cooling, RCIC room
cooling

Tra®n 2 - RBCCWS B HX, RHR B&D room and pump/motor
cooling, LPCS B room cooling, HPCI room
cooling

Monticello Nine pumps (two per train for two trains, one per

train for two trains and three per one train) feed-
ing a five train open cooling water system.
Loads:
SWS-20 Train 1 - RHR A HX 3
Train 2 - RHR B HX
Train 3 - HPCI room cooling, LPCS B room and pump/
mtor cooling, RHR B&D room and pump/motor
cooling, DG B
Train 4 - HPCI room cooling, LPCS A room and pump/
motor cooling, RHR A&C room and pump/motor
cooling, DG A
Train 5 - RCIC room cooling
Hatch 142 Four pumps (two per train) feeding a two independent
train open cooling water system. SWS-21 is
for Unit 1 (Unit 2 identical).
Loads: '
SWS-21 Train 1 - RHR A HX

Train 2 - RHR B HX

52



Table 13. BWR SW Composite Summary (Continued)

DESCRIPTION

_ SWS-22

F!_,ANT & COMPOSITE
Hatch 1&2

Five pumps (two per train for two trains and one
per train for one train) feeding a three train
open cooling water system. SWS-22 is for Unit 1
(Unit 2 identical).

Loads:

Train 1 - RCIC room cooling, RHR A&C room and pump/
motor cooling, LPCS A&C room cooling, DG
Train 2 - HPCI room cooling, RHR B&D room and pump/
motor cooling, LPCS B&D room cooling, DG
Train 3 - DG C

1,283

SWS-23

Browns Ferry

Twelve pumps (three per train) feeding a four train
open loop cooling water system. SWS-23 is for all
three units.

Loads:

Trains 1,2,384 - LPCS A&BA&C&D room cooling (a1l
units), RCIC room cooling (all
units), RHR A&B&CAD rcom and pump/
motor cooling (all units), DG
A&B&C&D (all units)

RHR A HX (all units)

RHR B HX (all units)

RHR C HX (all units)

RHR D HX (all units)

Train 1 only
Train 2 only
Train 3 only
Train 4 only

SWS-24

Quad Cities 142 Eight pumps (four per train) feeding a two indepen-

dent train open cooling water. SWS-24 is for Unit
1 (Unit 2 identical).

Loads:

Train 1 - RHR A KX
Train 2 - RHR B HX

SWS-25

Quad Cities 182 Two pumps (one per train) feeding a two independent

train open cooling water system. SWS-25 is for
Unit 1 (Unit 2 identical).

Loads:

Train 1 - DG A, LPCS A&B room cooling, RCIC room
cooling, HPCI room cooling, RHR A&B&CAD
room and pump/motor cooling

Train 2 - DG B AJ
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Table 13. BWR SW Composite Summary (Concluded)

DESCRIPTION

tepatrick

SWS-26

PLANT & COMPOSIT
I

Two pumps (one per train) feeding a two train open
cooling water system,

Loads:

Train 1 - DG A&C, RCIC room cooling, RHR A&C room
and pump/motor cooling, LPCS A room
cooling

Train 2 - DG B&D, HPCI room cooling, RHR B&D room
and pump/motor cooling, LPCS B room
cooling

Fitzpatrick

SWS-27

train open cooling water system,

Loads:

Train 1 - RHR A HX
Train 2 - RHR B HX

Four pumps (two per train) feeding a two independent

. ’
-~



Table 14. PUWR SU Composite Surmary

LEANT & COMPOSITE DESCRIPTION

Davis-Besse Three pumps feeding an open cooling water system.

1, 243 SWS-1 is for Unit 1 (other units are identical).
Loads:

SWS-1 HPIS A&B room cooling, CCW A B&C HX

D£v1s-Besse Three pumps feeding a closed cooling water system.

1,243 SWS-2 is for Unit 1 (other units are identical).
Loads:

SWS-2 CCl ALB&C HX, DG A&B

Zion 1 & 2 Five pumps (two per one train and three per one

train) feeding a three train closed cooling water
system., SWS-3 is for Units 1 and 2.

Loads: .
Sus-3 Train 1 - CCW A HX, HPIS (Unit 1) pump cooling
Train 2 - CCW B HX, HPIS A (Unit 2) pump cooling
Zion 1 & 2 Six pumps feeding an open cooling water system.
SHS-4 is for Units 1 and 2.
Loads:
SWS-4 DG A&B&CADAE, HPIS A&B (both units) room cooling,

AFW A&B&C(both units) pump cooling, CCW A&B HX

Farley 1 & 2 Ten pumps (five per train) feeding a two train open
cooling water system. SWS-5 is for Units 1 and 2.
i Loads:

SWS-5 Train 1 - SWS(11) pit
Train 2 - SWS(11) pit
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Table 14. PWR SW Composite Summary (Continued)

PLANT & COMPOSIT DESCRIPTION

Three pumps feeding an open cooling water system,

Beaver Valley
SWS-6 is for Unit 1 (other Unit is identical).

182

Loads:

HPIS A&BAC pump and room cooling, diesel generators
A&B

SWS-6

Shearon Harris Two pumps feeding an open cooling water system,

1, 2, 3,44 SWS-7 is for Unit 1 (other Units are identical).
Loads:
SWS-7 HPIS A&B&C pump and room cooling, diesel generators
A&B
North Anna Four pumps feeding an open cooling water system.
SWS-8 is for Units 1 and 2 (Unit 2 loads not shown).
Loads:
SWS-8 HPIS A&B&C pump and room cooling
Oconee 1 & 2 Three pumps feeding an open cooling water system,
SWS-9 is for Units 1 and 2.
Loads:
SWS-9 HPIS A&B&C (both units) pump and room cooling, AFW
u: A&BAC (both units) pump cooling
Oconee 3 Two pumps feeding an open cooling water system.
% Loads:
SWS-10 HPIS A&B&C pump and room cooling, AFW A&B&C pump
cooling
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Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

Five pumps (two per train, fifth pump spare) feeding
a two train open cocling water system. SWS-11 is
for Unit 1 (other Unit is identical).

Farley 1 & 2

Loads:
SWS-11 Train 1 - HPIS ASC room cooling, AFWA room cooling,
DG, CCW A&C HX
Train 2 - HPIS B room cooling, AFW B room cooling,
CCW B HX
Farley 1 & 2 Three pumps feeding a closed cooling water system.
SWS-12 is for Unit 1 (other Unit is identical).
Loads:
SWS-12 HPIS ASB&C pump cooling, CCW A&BAC HX
Calvert Cliffs Three pumps feeding a two train closed cooling
182 water system. SWS-13 is for Unit 1 (other Unit is
identical).
Loads:
SWS-13 J Train A - DG A, SW AHX
A Train B - DG B, SW BHX
Calvert Cliffs Threa pumps feeding a closed cooling water system.
1482 SWS-14 is for Unit 1 (other Unit is identical).
Loads:
SWS-14 HPIS A&BAC pump cooling, CCW A&B HX
Calvert Cliffs Three pumps feeding a two train open cooling water
142 system. SWS-15 is for Unit 1 (other Unit is
identical).
Loads: )
SWS-15 Train 1 - CCW AHX, SWA HX, HPI A room cooling

Train 2 - CCW BHX, SWB HX, HPI B room cooling




Table 14. PWR SW Composite Summary (Continued)

LANT & COMPOSITE

DESCRIPTION

—

San Onofre
243

|

Three pumps feeding a two train closed cooling
| water system. SWS-16 is for Unit 2 (other Unit is
identical).

Loads:

Train 1 - CCW AHX, HPI A room and pump/motor cooling
Train 2 - CCW BHX, HPI B room and pump/motor cooling

San Onofre
243

SWS-17

Four pumps (two per train) feeding a two independent
train open cooling water system. SWS-17 is for Unit
2 (other Unit is identical).

Loads:

Train 1 - CCW A HX
Train 2 - CCW B HX

Midland 1 & 2

Five pumps (two per train with a third swing pump)
feeding a two train open cooling water system.
SWS-18 is for Units 1 and 2.

Loads:

Train 1 - HPIS A room cooling Unit 142
AFWP A room cooling Unit 1482
CCW A HX Unit 142
DG A Unit 142

Train 2 - HPIS B room cooling Unit 142
AFWP B room cooling Unit 1&2
CCW B HX Unit 142
DG B Unit 142

Midland 1 & 2

Five pumps (two per train with a third swing pump)
feeding a two train closed cooling water system,
SWS-19 is for Units 1 and 2.

Loads:

Train 1 - Unit 1: HPIS A&B&C pump cooling, CCW A&B
HX

Train 2 - Unit 2: HPIS A&BAC pump cooling, CCW A&B
HX




Table 14. PWR SW Composite Summary (Continued)

PLANT & COMPOSIT DESCRIPTION

Two pumps feeding a two train open cooling water
system, SWS-20 is for Unit 1 (other unit is
identical).

Byron 1 & 2
Braidwood 1 & 2
Marble Hi11 1 &

Loads:

Train 1 - Motor driven AFW pump/motor cooling
HPIS A room and pump/motor ccoling DG A

Train 2 - Diesel driven AFW pump/motor cooling

HPIS B room and pump/motor cooling DG B

SWS-20

Five pumps feeding a two train open cooling water

Prairie Island
system, SWS-21 is for Units 1 and 2.

182
Loads:

Train 1 - DG A&8 (Unit 1) CCW A HX

SWS-21
Train 2 - DG A&B (Unit 2) CCW A HX

Four pumps (two per train) feeding a two train open
cooling water system. SWS-22 is for Unit 1 (other
Unit is identical).

Bellefonte 1 & 2

Loads:

Train 1 - DG A, AFW A&C room cooling, CCW A HX

SWS-22
Train 2 - DG B, AFW B room cooling, CCW B HX

Three pumps (two per one train and one per second
train) feeding a two train closed cooling water
system, SWS-23 is for Unit 1 (other Unit is
identical).

Bellefonte 1 & 2

Loads:

Train 1 = CCW A HX, HPIS A&C room and pump cooling

SWS-23
Train 2 - CCW B HX, HPIS B room and pump cooling

Millstone 2 Three pumps feeding a two train closed cooling water

system,
Loads:

Train 1 - HPIS ASC room and pump cooling, AFW A&C
room cooling, RBCCW A&B HX

Train 2 = HPIS B room and pump cooling, AFW B room
cooling, RBCCW B&C HX

SWS-24
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Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

Millstone 2

Three pumps feeding a two train open cooling water
system.

Loads:
SWS-25 Train 1 - DG A, RBCCW A&C HX
Train 2 - DG B, RBCCW B&C HX
Wolf Creek Four pumps (two per train) feeding a two independent

Calloway 1 & 2

train closed cooling water system. SWS-26 is for
Unit 1 (other Unit is identical).

Loads:
SWS-26 Train 1 - CCW A HX, HPIS A pump cooling
Train 2 - CCW B HX, HPIS B pump cooling
Wolf Creek Two pumps (one per train) feeding a two independent

Calloway 1 & 2

train open cooling water system. SWS-27 is for
Unit 1 (other Unit is identical).

Loads:
SWS-27 Train 1 - CCW A HX, DG A, HPIS A room cooling, AFW
A&C room cooling
Train 2 - CCW B HX, DG B, HPIS B room cooling, AFW
B room cooling
vV.C. Summer Three pumps feeding a two train open cooling water
system.
Loads:
SWS-28 Train 1 - DG A, HPIS A&C pump and room cooling

Train 2 - DG B, HPIS B pump and room cooling

South Texas
182

SWS-29

Three pumps (one per train) feeding a three inde-
pendent train open cooling water system, SWS-29
is for Unit 1 (other unit is identical).

Loads:

Train 1 - DG A, CCW A HX, HPIS A room cooling
Train 2 - DG B, CCW B KX, HPIS B room cooling
Train 3 - DG C, CCW C HX, HPIS C room cooling




Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

&Eé!! g COMPOS ( TE
South T.xas

Three pumps (one per train) feeding a three inde-

SKS-32

182 pendent train closed cooling water system. SWS-30
is for Unit 1 (other Unit is identical).
Loads:

SWS-30 Train 1 - CCW A HX, HPIS A pump cooling
Train 2 - CCW B HX, HPIS B pump coeling
Train 3 - CCW C HX, HPIS C pump cooling

Trojan Seven pumps (two per train plus remaining three
for both trains) feedina a two train open cooling
water system,
Loads:

SWS-31 Train 1 - CCW A HX, DG A, HPIS A room cooling, AFW

A pump cooling
Train 2 - CCW B KX, DG B, HPIS B room cooling
(::’) Trojan Three pumps feeding a two train closed cooling

water system.
Loads:
Train 1 - CCW A HX, HPIS A pump cooling

Train 2 - CCW B HX, HPIS B pump cooling

SWS-33

Fort Calhoun 1 |

Three pumps feeding a closed cooling water system.

Loads:

HP1S A&B&C room and pump cooling, CCW A&B&C&D HX

Fort Calhoun 1

SWS-34

Four pumps feeding a two train open cooling water
system.

Loads:

Train 1 - CCW A&C HX,
Train 2 - CCW B&D HX,




Table 14. PWR SW Composite Summary (Continued)

PLANT & COMPOSIT

Prairie Island

DESCRIPTION

| Two pumps (one per train) feeding a two train

142 il closed cooling water system. SWS-35 is for Unit
1 (other Unit is identical).
lLoads:
SWS-35 Train 1 - CCW A HX, HPIS A pump and room cooling
Train 2 - CCW B HX, KPIS B pump and room cooling
St. Lucie 1 Three pumps feeding a two train closed cooiing
St. Lucie 2 water system, SWS-36 is for Unit 1 (other Unit is
i identical).
Loads:
SWS-36 Train 1 - CCW A HX, HPIS ASC (pump C Unit 1 only)

pump and room cooling
Train 2 - CCW B HX, HPIS B pump and room cooling

St. Lucie 1 & 2 || Three pumps feeding a two train open cooling water

system. SWS-37 is for Unit 1 (other Unit is

identical).
Loads:

SWS-37 Train 1 - CCW A HX

' Train 2 - CCW B HX

WNP 34 5 Four pumps (two per train) feeding a two train
closed cooling water system. SWS-38 is for Unit 3
(other Unit is identical).
Loads:

SWS-38 Train 1 - DG A, CCW A HX
Train 2 - DG B, CCW B HX

WNP 3 85  Six pumps feeding an open cooling water system.
SWS-39 is for Unit 3 (other Unit is identical).
Loads:

SWS-39 HPIS A&B pump and room cooling, CCW A&B HX -
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Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

PLANT & COMPOSIT
L & COMPOSI

Waterford 3

SWS-40

Three pumps feeding a two train closed cooling water
system.

Loads:

Train 1 - DG A, CCW A HX, HPIS A&C pump and room
cooling

Train 2 - DG B, CCW B HX, HPIS B pump and room
cooling

Waterford 3

SWS-41

Two pumps (one per train) feeding a two independent
train open cooling water system.

Loads:

Train 1 - CCW A HX
Train 2 - CCW B HX

Maine Yankee

SWS-42

Four pumps feeding a open cooling water system.
Loads:

Secondary and Primary CCW A&B HX

Maine Yankee

SWS-43

“ Two pumps feeding a closed cooling water system.
Loads:

Primary CCW A&B HX, HPIS A&B&C pump and room cooling

Maine Yanke.

SWS-44

Two pumps feeding a closed cooling water system.
Loads:

I[Secondary CCW ASB HX, DG ASB

Comanche Peak
182

SWS-45

Two pumps feeding a two train open cooling water
system. SWS-45 is for Unit 1 (other Unit is
identical).

Loads:

Train 1 - CCW A HX, DG A, HPIS A room and pump
cooling

Train 2 - CCW B HX, DG B, HFIS B room and pump

cooling




Table 14. PWR SW Composite Summary (Continued)

IPLANT & COMPOS!

DESCRIPTION

Diablo Canyon
182

SWS-46

Four pumps (two per unit and one per train) feeding
a two train open cooling water system, SWS-46 is
for Unit 1 (other Unit is identical).

Loads:

Train 1 - CCW A HX
Train 2 - CCW B HX

Diablo Canyon

SWS-47

Three pumps feeding a two train closed cooling
water system, SWS-47 is for Unit 1 (other Unit is
identical).

Loads:

Train 1 - CCW A HX, HPIS A pump and room cooling
Train 2 - CCW B HX, HPIS B pump and room cooling

Seabrook 1 & 2
SWS-48

Four pumps (two per train) feeding a two train
open cooling water system. SWS-48 is for Unit 1
(other Unit is identical).

Loads:

Train 1 - CCW A HX, DG A
Train 2 - CCW B HX, DG B

Seabrook 1 & 2

SWS-49

Four pumps (two per train) feeding a two train
closed cooling water system. SWS-49 is for Unit
1 (other Unit is identical).

Loads:

Train 1 - CCW A HX, HPIS A pump and room cooling
Train 2 - CCW B HX, HPIS B Pump and room cooling

WNP 1 & 4

SWS-50

Two pumps (one per train) feeding a two train open
cooling water system, SWS-50 is for Unit 1 (other
Unit is identical).

Loads:

Train 1 - DG A, HPIS ASC pump and room cooling
Train 2 - DG B, HPIS B pump and room cooling




&

Table 14. PWR SW Composite Summary (Continued)

LANT & COMPOSITE DESCRIPTION

Robinson 2 Four pumps feeding a two train open cooling water
system,
Loads:

SWS-51 Train 1 - CCW A HX, DG A, AFW A&C pump cooling
Train 2 - CCW B HX, DG B, AFW B pump cooling

Robinson 2 Three pumps feeding a closed cooling water system,
Loads:

SWS-52 HPIS A&B&C room and pump cooling, CCW A&B HX

Sequoyah 1 & 2, || Eight pumps (four per unit) feeding an open cooling
Watts Bar 1 & 2 || water system. SWS-53 is for Units 1 and 2.

Loads:

SWS-53 DG A&B (Units 182), CCW A&BAC

Sequoyah 1 & 2, || Five pumps feeding a four train open cooling water
Watts Bar 1 &2 system, SWS-54 is for Unit 1 and 2.

Loads:
SWS-54 Train 1 - CCW A HX, HPIS A (Unit 1) pump and motor
cooling
Train 2 - CCW C HX, HPIS B (Unit 1) pump and motor
cooling
Train 3 - CCW C HX, HPIS B (Unit 2) pump and motor
cooling
Train 4 - CCW B HX, HPIS A (Unit 2) pump and motor
cooling
Cook 1 & 2 wo pumps feeding a two train open cooling water
system. SWS-55 is for Unit 1 (other Unit is
identical).
Loads:
SWS-55 Train 1 - DG A, CCW A HX

Train 2 - DG B, CCW B HX
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Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

ELANT & COMPOSITE

Cook 1 & 2 Three pumps feeding a two train closed cooling
water system. SWS-56 is for Unit 1 (other Unit is
identical).

Loads:

SWS-56 Train 1 - CCW A HX, HPIS A room and pump cooling
Train 2 - CCW B HX, HPIS B room and pump cooling

Catawba 1 & 2 Four pumps (two per train) feeding a two train open
cooling water system., SWS-57 is for Units 1 and 2.
Loads:

SWS-57 Train 1 - DG A (Unit 182) CCW A HX, HPIS A pump and

room cooling
Train 2 - DG B (Unit 132) CCW A HX, HPIS B pump and
room cooling

Millstone 3 Four pumps (two per train) feeding a two train open
cooling water system.

Loads:

SWS-58 Train 1 - DG A, HPIS A room and pump cooling

Train 2 - DG B, HPIS B room and pump cooling
. T™I-1 Three pumps feeding a closed cooling water system.
Loads: 3

SWS-59 HPIS B pump and room cooling, AFW A&B&C room
cooling, DG A&B, NSW A&B&CAD HX

TMI-1 Five pumps (three per one train and one per train
for two remaining trains) feeding a independent
train open cooling water system,

Loads:

SWS-60 Train 1 - NSW ASBACAD HX
Train 2 - DHR A HX
Train 3 - DHR B HX

/’N



Table 14. PWR SW Composite Summary (Continued)

DESCRIPTION

PEANT & COMPOSIT
. T™I-1 Two pumps (one per train) feeding a two independent
train closed cooling water system.

Loads:

SWS-61 Train 1 - HPIS A pumg and room cooling, DHR A HX

Train 2 - HPIS C pump and room cooling, CHR B HX

Two pumps (one per train) feeding a two independent
train closed cooling water system.

Crystal River 3

Loads:

SWS-62 Train 1 - DHC A HX

Train 2 - DHC B HX

Crystal River 3 || Two pumps (one per train) feeding a two independent

train closed cooling water system.

Loads:

SWS-63 Train 1 - DHC A HX

Train 2 - HPIS C pump and room cooling, DHC B HX

Three pumps feeding a two train open cooling water
system,

Crystal River 3

Loads:

SWS-64 Train 1 - SWS A&B HX

Train 2 - SWS C&D HX

P
Crystal River 3 || Three pumps feeding a closed cooling water system.

Loads:

SWS-65 HPIS B pump and room cooling, SWS ABACAD HX

ANO-1 Three pumps feeding a two train open cooling water
system, .
Loads:

SWS-66 Train 1 - HP1S A&B pump and room cooling, DG A

Train 2 - HPIS C pump and room cooling, DG B
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Table 14. PWR SW Composite Summary (Concluded)

PLANT & COMPOSIT

?
DESCRIPTION

Surry 1 & 2 Two pumps feeding an open cooling water system.

SWS-67 is for Unit 1 (other Unit is identical). .
Loads:

4PIS ALBAC pump and room cooling, DG A&B
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Table 19. PWR Atmospheric Plants System Matrix

Electric Auxiliary High Pressure| Pressure Room Cooling Pump/liotor Cooling Diesel
Power fFeedwater Injection Op. Valves Generator
Maine Yankee £P-6 AFWS-1 HP1S-2 PORY-2 ws-43, 42 SHS-43, 42 Sws-44 42
Comanche Peak 182 EP-6 AFWS-2 WPIS-1 PORV-2 SHS-45 SHS-45
Diable Canyon 182 £P-8 AFNS-7 WPIS-1 PORV-3 SWS-47 .46 SWS-47, 46 Self Cooled
Shearon Marris 1,2, EP-6 AFWS-1 HP1S-3 PORV-3 SWS-7 SWS-7 SHS-7
M
Seabrook 182 €P-6 AFNS-) HP1S-1 PORV-1 SHS-49,48 SHS-49, 48 as-48
- 184 £P-§ AFS-4 HP1S-2 PORY-S SWS-50 SWS-50 "-9
TYPE 3:
Davis Besse 1,2 &3 EP-6 AFWS -8 HP1S-6 PORY-5 SWS-1 SWS-1, 2 SNS-1, 2
Pratrie Island 182 £P-6 AFWS-9 WPIS-1 PORY -4 Ms-135, 21 SHS-35, 21 SHS-21
st. Lucte 1 £P-6 AFWS-4 HWP1S-2 PORY-2 SHS-36,37 SHS-36, 37 Self Cooled
st. Lucle 2 £P-6 AFWS-4 HP1S-7 PORV-2 SHS-36,37 SWS-36, 37 Self Cooled
" 35 £P-6 AFN-10 HPIS-1 PORY-7 SHS-39 SHS-39 SHS-38, 39
Waterford 3 £P-6 AFW-11 WPIS-2 PORY -6 SHS-40,41 SWS-40,41 SHS-40, 41
TYPE 4:
Fort Calhoun EP-6 AFWS-9 HP1S-2 PORV -4 ws-33, M sHs-33, M Self Cooled

**Not Required
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Table 23.

PWR Initial Plant Groups '
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