Edison
One First National Plaza, Chicago, Illinois
Address Reply to: Post Office Box 767
Chicago, lllinois 60690

October 31, 1983

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: LaSalle County Station Units 1 and 2
Preliminary Evaluation of the Service
Water System as a Backup to the Fire
Protection System
NRC Docket Nos. 50-373 and 50-374

Reference (a): License NPF-11, Technical Specification
3.7.5.1, Actions a. and b.l.

Dear Mr. Denton:

Enclosed please find the subject preliminary evaluation. This
preliminary evaluation was made at the request of the NRC staff to
provide additional justification for our use of the ~ervice water system
as a backup (not necessarily equivalent) fire suppression water system.
We aie continuing our review of the adequacy of tne fire protection water
supply.

To the best of my knowledge and belief the statements contained
herein and in the enclousre are true and correct. In some respects these

statements are not based on m{ personal knowledge but upon information
furnished by other Commonwealth Ediscn employees and contractor employees.

Such information has been reviewed in accordance with Company practice
and I believe it to be reliable.

If there are any further guestions regarding this matter, please
contact this office.

Very truly yours,

CA/M, n)s3, /95

8311040130 831031 C. W. Sch
P . W. Schroeder
FDR ADOCK 05000333 iclear Licensing Administrator
1m
Enclosure Q)Oov
v ~ | A
l\ e g
cc: J. G. Keppler 1/1 . Gt
W. Guldemond 1/0 wu\"“’
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ENCLOSURE

Preliminary Evaluation of the Service Water System as a
Back-Up £t~ the Fire Protectlion System at EaSaIIe

The fire protection water distribution system is capable of

supplying cooling lake water to the plant fire hydrants, the water
sprinkler and deluge systems, and the hose valve stations under all
conditions. The system is normally kept pressurized by fire protection
Jockey pumps. If a system demand occurs, the pressure decreases in the
fire protection system, thereby automatically starting a diesel fire

pump .

A second diesel fire pump is available should the system pressure

continue to drop. Each fire pump has a capacity of 2,500 gpm at 315 feet

TDH.

By comparison, each of the five service water pumps has a

capacity of 16,000 gpm at 215 feet TDH. By backing the service water
pumps down their head capacity curve and reducing service water loads,
the service water pumps may be used as a pack-up should the diesel fire
pumps both be inoperable. This report represents an assessment (the
calculations were made independent of the original fire pumy sizing and
design calculations) of the limitations imposed on the current fire
protection system when the service water system is used as a back-up

supply.

The conclusions are:

The service water pumps can provide 750 gmp at 65 psi to the
refuel floor at el. 848'6" - Attachment A,

The service water pumps cannot provide 1000 gpm (+750 gpm for
hose stations) at 75 psi to the Unit 1 cable spreading room at
el. 753'6" - Attachment B.

Operating the service water pumps at low flow requires reducing
service water load to the station and maintaining minimum
cooling requirements for service water pumps (240C gpm).

Attachment =~

The attachment discusses the use of the service water pumps to

supply 750 gpm at 65 psi to the refuel floor. The following comments

apply:
(1)

(2)

Sensitivity estimates show that the service water system could
also provide the two worst hose stations (there are 10 total on
the refuel floor) with 100 gpm at approximately 65 psi. In this
case, the fire protection system flow would be 200 gpm.

The calculations in the attachments are based on a C of 100.

This is conservative. A header flow test (LST 82-177) was con-
ducted in July 1982 at LaSalle and the results of this test were
compared against calculations with the following conclusions for
three fire pump flows:



Q = 2975 gpm
Hydrant psi measured
507 112
504 108
503 106
501 105
515 100

aP from 507-515 = 12

Q = 2800 gpm
Hydrant psi measured
507 119
504 115
503 113
501 112
515 111

& P from 507-515 = 8

Q = 2550 gpm
Hydrant psi measured
507 129
504 126
503 124
501 123
515 122

aP from 507-515 = 7

These numbers indicate that a C of 100 is conservative by at least

15-20% in the prediction of pressure drops.

c = 100 € = 120
105 110
101 108

98 106
94 103

_s1 _100
14 10
psi calculated

C = 100 C = 120
21) 116
108 114
105 112
102 110

18 _107
12 9
gsi calculated

118 122
116 120
113 119
110 117

_l0s _115

10 7



Attachment B

This attachment discusses the use of the service water system to

supply 1000 gpm at 75 psi to the Ul cable spreading room. It includes a
paragraph stating that the fire pumps can meet this demand but the service
water pumps cannot. The following comment applies:

(1)

7538N

The cable spreading room was designed for a spray density of 0.3
gpm/sq.ft. The combustible material in this zone consists of
Divicion 2 control and instrumentation cable insulation. The
design basis of fire protection system is to protect the cables
in the cable trays. A cable tray spray system was designed to
meet the intent of NFPA-15 with spray nozzles located in the
traxs. There is also a sprinkler system to meet the intent of
NFPA-13., LaSalle uses qualified cable, solid bottom cable trays
to prevent the propagation of cable fires and is designed such
that in the unlikely event of a fire that completely cestroyed
the cable spreading room there is an alternate path whereby uUnit
1 could be brought to a safe shutdown.

The recommended density in Secti.n 4-4.1.4 of NFPA 15 is 0.15
gpm/sq.ft. for extinguishment of fire which originates within
the cable. We interpret Section 4-4.3.3(d) to recommend a

density of 0.3 gpm/sq.ft. to protect cables from an exposure

fire.

A demonstration was conducted in the cable spreading room at
LaSalle on March 12, 1982 at which time a spray density of 0.32
gpm/sq.ft. was measured from one nozzle at a pressure of 10 psi.
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2.0

Q ATTACHMENT H
V‘

As Back-Up to Fire Protection System
at the Refueling Floor

\® Evaluation of Service Water System

INTRODUCTION

The fire protection water distribution system is capable of
supplying cooling lake water to the plant fire hydrants,
the water sprinkler and deluge systems, and the hose valve
stations under all conditions. The system is normally kept
pressurized by one of two fire protection jockey pumps. If
a system demand occurs, the pressure decreases in the fire
protection system, thereby automatically starting a diesel
fire pump. Each fire pump has a capacity of 2,500 gpm @
315 feet TDH. The sizing basis for the fire pumps '‘as

Nuclear Mutual, Limited (NML) Standards.

The diesel fire pumps take suction from the water tunnel

in the lake screen house. The tunnel has multiple intakes
from the LSCS cooling lake. As a backup to the diesel fire
pumps, water can be supplied from the service water system.
The service water system is connected to the fire protection

system through a 12-inch line at each pump discharge line.

PURPOSE
The purpose of this calculation/report is to demonstrate

that the Service Water Systcmdcan back-up the Fire Protection

-l-



2.0

3.0

PURPOSE (continued)

System demand in the event both diesel fire pumps are
inoperable by supplying 750 gpm @ 65 psig to the highest
fire suppression system. This system consists of fire

hose streams on the refuel floor at elevation 848'-6".

ASSUMPTIONS

We have assumed the pipe to be "old". This implies a
Hazen-Williams coefficient of 100. The equivalent length
for the butterfly valves was obtained from Crane's TP-410
paper (L/D=40). There are two strainers in the calculation
where we assumed conservative pressure drops.

The flow branching off the service water piping is assumed
to be 750 gpm. This condition assumes that valves downstream
of the branch point will be partially closed (throttled) if
such a need arises. We assumed that 375 gpm are diverted to
the Unit 2 side of the refueling floor due to symmetry

in pipe routings. Each fire hose has been assumed to have

a flow of 75 gpm. (Figures 1 and 2 show the ten hose

stations on the refueling floor.).




4.0

5.6

DESIGN INPUT

The head loss calculations were performed using Sargent &
Lundy Standards MES~-2.10 and MES5-2.16. The pipe routing
and calculations are in Appendix A. The pipe routing was
developed from the current single line and outdoor piping
drawings. The calculations were performed using Form

MES-2.16.1.

REFERENCES

Goulds Pumps, Inc., Characteristic Curve for Service
Water Pumps

IWS01PA - A-19376

1WS01PG - A-19377

OWS01lP =~ A-19375

NML Standards for Nuclear Generating Stations
Crane TP No. 410 - Flow of Fluids

Cameron Hydraulic Data, 14th Edition

P&ID's

M-68 + Rev, P, Service Water

M-71-01, Rev. AB, Fire Protection

M-72-02, Rev. U, Fire Protection

Structural Drawings

5-119, Rev. R, Plumbing Underground Piping

5-120, Rev. T, Plumbing Underground Piping



( 5.0 REFERENCES (continued)

5.7 Mechanical Drawings
M-766-06, Rev. G, Outdoor Piping
M-766-07, Rev. D, Outdoor Piping
M-766-08, Rev. F, Outdoor Piping
M-766-09, Rev. K, Outdoor Piping
M-783 » Rev. K, Lake Screen House Piping
M-785 + Rev. M, Lake Screen House Piping
M-787 » Rev. M, Lake Screen House Piping
M~-788 » Rev. J, Lake Screen House Piping
M-814 » Rev. H, Fire Protection Piping-Reactor Building
M-814-02, Rev. G, Fire Protection Piping-Reactor Building
M-814-03, Rev. J, Fire Protection Piping-Reactor Building

(‘ M-814-04, Rev. F, Fire Protection Piping~Reactor Building

M-814-05, Rev. G, Fire Protection Piping-Reactor Building
M-814-06, Rev. G, Fire Protection Piping-Reactor Building
M-814-07, Rev. G, Fire Protection Piping-Reactor Building

5.8 Instrument Location Number
M-1312-03, Rev. B

5.9 Piping Design Tables
PDT "002LS" and "100LS"

6.0 SUMMARY
The calculations demonstrate that the head loss due to
friction between the WS pumps and the hose stations approx-
imately 23 feet of water. A static head of 161 feet exists

( between the WS pumps and the hose stations. Section V of the

-



6.0 SUMMARY (continued)

Nuclear Mutual, Limited Standards require a water supply

pressure at the highest hose nozzle location of 150 feet

of water. Hence, the discharge head of the WS pumps must

equal 334 feet.

The discharge nozzle of the

service water pumps are located

below the elevation of the cooling lake. The difference

in elevation results in a static suction head to the WS

pumps of approximately 12.5
heaa for three pumps equals

suction friction).

feet. Hence, the total developed

321.5 feet (assuming negligible

At this discharge head three WS pumps provide approximately

10,600 gpm. This flow exceeds the minimum flow requirement

specified by the pump vendor in Specification J-2535.

Figure 3 presents characteristic curves for the various

pump schemes considered anad

the systems' resistance curve.

With one and two pumps in parallel, the combined flows

equal approximately 4000 gpm and 7600 gpm, respectively.

The Service Water System is
provide the water supply to
based upon the calculations
mitter and indicator on the

mine when adequate pressure

concluded to be adequate to
the Fire Protection System
and Figure 3. A pressure trans-
WS piping can be used to deter-

is achieved.



7.0

RECOMMENDATIONS

The WS system can supply 750 gpm at 65 psig to the refueling
fleor. To accomplish this, WS valves downstream of the fire
pProtection branch rust be partially closed. The proper
pressure can be obtained by reading‘presaure indicator
1PI-WS007. With three pumps operating the indicator, located
on the discharge nozzle of pump 1WSO0lPA, must re¢ “lect a
pressure of approximately 144.6 psig (334 ft. HZO)' In
addition to the pressure indicator, a pressure transmitter
(1PT-WS009) is also available to detect line pressure. The
transmitter must reflect a pressure of 138.2 psig (319 ft.

“20)'

In order to provide adequate water supply to the FP system,
the WS pumps must be backed up on their characteristic curve.
By doing this, the capacity is sacrificed and as such, will
require the operator to shed load. Although one WS pump

can provide the necessary flow, it would be prudent to
operate with three pumps in parallel. With the three pumps
operating, more service water would be available to other

heat loads.
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SYSTEM ISQMETRIC
BASED ON P&ID DRAWING NUMBER M-

BASED ON PIPING DRAWING NUMBER M-

() PROCESS FLOW DATA POINT

A. EQUIPMENT (T, EXCH., FILTERS, STRAINERS, FLOW NOZZLES, ETC.)

’ . 3 ’ -~
/ ! ) € ! | ¢
/ ' . . | |

AHA(I"I) =

REFERENCES :
(a) ME-2.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
VALVES ARD DISCONTINUITIES.
(b) ME-2.12, ME-2.13, OR ME-2.14 PIPE SIZE SELECTION

(c) IF BACKING RINGS ARE OMITTED L/D CAN EE REDUCED BY 20% FOR ELBOWS

1 . Ll | ’ -

-

ME-2.29 5-T2




C. ENTRANCE/EXIT LOSSES AND
CHANGES IN PIPE SECTION

(a) |prscrrpron| LT vl | AR
PAGE szzE| K |ppey! (7r.)
D (1) | ©
Jgppna <““—‘~‘f~/<; U Adls—=-"x
lf)d (o Y Aliiy Byr.all 2
Qifanr. dwtdle 5 ie & by F el
/-‘Cw/,* 7 -("‘-"(4 AL - L '..':';/
¥ ARl o—
an=t 5!'.'“ e b
7';./,/ 4:,‘4““‘ ,(“ ks Foo2ls™ A
4 253 ¢ < D. CONTROL VALVES
E DIAMETER) (rm)| 9200 240 | 2.%67
STR, PIFE (1x2) (FT)| .- 17 | 4433
PIPE (r)| g L 27,
« LENGTH (3+4)(PT)| <o )ér ;o7 Also Available On
ﬂerture Card
{ %) [
(n) 505 157 A
(LB/HR) OR (GPM)| . - =0 ArTD { A P [ ? F. )= 7
o I * ‘¥ ? FT)=
h'g(b) (¥Ps) - r".‘.'( s ranf v / /A\ I\ D A.D \
0" (b)  (FT/100 FT) | » ol o PR asps P .-
ﬁ D W AFr = ARy * AP+ AR ¢
M (mo) (ﬂ) z.{H\‘ C:: -.". : A ﬁ
Emm 24 “ St
7 oAt o DM

ARFM=2. 7 o

FA:« (778 13) FOR ALL SIZES, A B(FT)- 1.0

FOR OFFICE USE ONLY
NOT TO BE SENT OUTSIDE OF

HEAD LOSS IN PIPING SEGMENT:

SARGENT & LUNDY PROJECT T
DESIGN BY: DATE: t STANCARD
CHECKED BY: DATF : SARGENT “ LUNDY ” SYSTE™ e
REVISED BY: DATE: g o

8311040130-o>
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(O PROCESS FLOW DATA POINT

A. EQUIPMENT (Wr, EXCH., FILTERS, STRAINERS, FLOW NOZZLES, ETC.)

ARFT) = 27

(a) ME-2.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
VALVES AND DISCONTINUITIES.
(b) ME-2.12, ME-2.13, OR ME-2.14 PIPE SIZE SELECTION
(¢) IF BACKING RINGS ARE OMITTED L/D CAN EE REDUCED BY 20% POR ELBOWS
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- £ £ v 4 J
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C. ENTRANCE/EXIT LOSSES AND
i CHANGES IN PIPE SECTION
(s) [pescrrprion] T ve? | AR
PAGE OMszE| * | (pps)l (rr.)
LOBE VALVE
— AEe (FT) 3
“utl fl, V‘l'.‘
- ve .
'F AR = Kz,
s 2 < D, CONTROL VALVES
E DIAMETER) (FT)| 1 92¢ 2,47} 2.9 4 4T i\" S :
STR, PIFE (1x2) (FT)| s20 |75 | % | ==z i
Erm (rr)| 27 & = .
« LENGTH A & %2 | < oS 7 { P {
BQUIV (3+b)(rT)| 2 77 ¢ Also Available On
‘F T Aperture Card
(m)fce7s | Mv |50 | 457
| ("B/HR) OR (GPM)[ _ . 20 61 -
Y va (b) ) B S P e P, AW ()=
& ;
0'(b)  (rr/200 1) [n 10, ] 0] - 1,3
7 (5x10) ) I R , A% "AR AR AR AN
BELECTED .y .,. %4
g0 p DIess’A -
PAR (ITEM 11) POR ALL SIZES, ABp(FT)= ~_ % - O By(rm)= o O
i i b o HEAD 10SS IN PIPING SEGMEWT:
NOT TO BE SENT OUTSIDE OF
PROJECT
SARGENT & LUNDY JOE NO.
DESIGN BY: DATE: ! ] STANDARD
CHECKED Y DATE : ' SARGENT:LUNDY | [“rsma | s
t REVISED BY: DATE: S Y L OF_2
[
83110401 30-04— ‘
AGE A-Z ?




SYSTEM 1SOMETRIC
1. BASED ON P&ID DRAWING NUMBER M-

2. BASED ON PIPING DRAWING NUMBER M-

" » . » »

. ~—e - : + .

-
- y -

é,’-‘%:E' /j ;v,,-\(,\f ' /"
AP PAYSICALS

Q PROCESS FLOW DATA POINT

TG i et e S e e R
A. EQUIPMENT (T, EXCH., FILTERS, STRAINERS, FLOW NOZZLES, ETC.)

p -

f s

4 ’
£

: AhA(n) =

13. LINE!

b— ————— ——

SUM OF TOTA

REFERENCES:
(a) ME-2.16 PIPING - PRESSURE DROP THROUGH FITTINGS,
VALVES AND DISCONTINUITIES.
(b) ME-2:22, ME-2:13, OR ME-27I4 PIPE SIZE SELECTION

Y = Lo ‘ PR L

(¢) IF BACKING RINGS ARE OMITTED L/D CAN BE REDUCED BY 20% FOR ELBOWS

¥E-2.29 5-T2




, C. ENTRANCE/EXIT LOSSES AND
- CHANGES IN PIPE SECTION

L/D x QUANTITY OF LINE
FITTINGS POR SIZES LISTED (a) {DESCRIPTION SIZE va®

=71 PAGE (FPS)
BCRIPTION (a) o

RAD. ELBOW ez - |27
. (BRAJ!"H FLOW)

(nm M)
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AEe (rT)

Qi uMED NEGUBIEE

AB"K%)‘.%.

R |£e7 | 15T 292 /3 2UY | p. CONTROL VALVES
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8TR. PIPE (1x2) (FT)]
PIFE (r1)
QUIV. LENGTH (3+4)(FT)|. v’ < Also Available On
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(LB/HR) OR (GPM ‘ o | : oy | ’
O P P T I I AR ()

(P'X‘/IOO r")

Afp = AR * A * AR A"D

A Bp(FT)= .

HEAD LOSS IN PIPING SEGMENT:

AH (ITEM 11) FOR ALL SIZES, A Hp(FT)=

FOR OFFICE USE ONLY
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C. ENTRANCE/EXIT LOSSES AND
CHANGES IN PIPE SECTION
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2.0

ATTARAC HMeNT B

§\<§ EVALUATION OF SERVICE WATER SYSTEM

AS BACK-UP TO FIRE PROTECTION SYSTEM
AT TYE CABLE SPREADING ROOM

& FOR TIIE

&

LASALLLE COUNTY STATION - UNIT 1

INTRODUCTION

The fire protection water distribution system is capable

of supplying cooling lake water ,to the plant fire hydrants,
the water sprinkler and deluge systems, and the hose valve

stations under all conditions. The diesel fire pumps take

suction from the water tunnel in the lake screen house.

As a backup to the diesel fire pumps, water can be supplied
from the service water system. The service water system is
not an equivalent or redundant fire protection system. The
service water system is connected to the fire protection

system through a l2-inch line at each pump discharge line.

PURPOSE

The purpose of this calculation/report is to demonstrate :
that the Service Water System can back up the Fire Protec-
tion System demand at the Unit 1 Cable Spreading Room in
the event both diesel fire pumps are inoperable. The

LaSalle Safety Evaluation Report (SER) states that the

J

_



2.0

3.0

PURPOSE (continued)

greatest water demand for areas containing or exposing
safety-related equipment is 1000 gpm. An additional

750 gpm is required for hose streams, totals a water

demand of 1750 gpm. This water flow requirement corresponds

to the Cable Spreading Room.

This report will also demonstrate as a corollary that the
Fire Protection System can supply a water demand of 1750 gpm

to the Cable Spreading Room.

ASSUMPTIONS

We have assumed the pipe to be "old". This implies a
Hazen-Williams coefficient of 100. The equivalent length
for the butterfly valves was obtained from Crane's paper
TP-410 (L/D=40). We assumed conservative pressure drops
for the strainers. The reducers were assumed to have
negligible effect to the head loss because velocity magni-

tudes are very small. '

The 750 gpm dedicated for the hose streams was divided
amongst four outlets. Two hose stations were assumed to
have 125 gpm each. The remaining 500 gpm was divided

equally between two fire hydrants.

4



5.3

DESIGN INPUT

The head loss calculations wer» performed using Sargent &
Lundy Standards MES-2.10 and MES-2.16. The pipe routings
and calculations are in Appendix A. The pipe routing was
developed from the current single line and outdoor piping
drawings. The calculations were performed using Form

MES-2.16.1

REFERENCES ' .

Goulds Pumps, Inc. Characteristic Curve for Service Water

Pumps
1WSO01PA OWso1p A-19377
1WS01PB A-19376 A-19375

Peerless Pump Division, FMC Corporation Characteristic
Curve for Fire Protection Pump
OFPO1PA Cl4645B
OFPO1PB Cl4645B (Identical pumps)
Nuclear Mutual, Limited (NML) Standards for Nuclear
Generating Stations
Crane Paper TP-410 - Flow of Fluids
Cameron Hydraulic Data, 14th Edition
P&ID's
M-68 . Rev. P , Service Water
M-71-01, Rev. AB, Fire Protection

M-72-01, Rev. T , Fire Protection
J

.



5.0 REFERENCES (continued)

5.7 Structural Drawings
$-117, Rev. M, Plumbing Underground Piping
$-118, Rev. %, Plumbing Underground Piping
$-119, Rev. R, Plumbing Underground Piping
$-120, Rev. T, Plumbing Underground Piping
$-16G2, Rev. U, Plumbing Underground Piping
5.8 Mechanical Drawings

M-766-06, Rev. G, Outdoor Pipipg

M-766-07, Rev. E, Outdoor Piping

M-766-08, Rev. F, Outdoor Piping

M-766-09, Rev. K, Outdoor Piping

M-783 , Rev., K, Lake Screen House Piping
M-784 , Rev. F, Lake Screen House Piping
M-785 , Rev. M, Lake Screen House Piping
M-786 , Rev. G, Lake Screen louse Piping
M-787 , Rev. M, Lake Screen House Piping
M-788 , Rev. J, Lake Screen liouse Piping
M-814-08, Rev. L, Fire Protection Piping-Turbine &

Auxiliary Building
M-814-09, Rev. R, Fire Protection Piping-Turbine &
Auxiliary Building

M-814-10, Rev. H, Fire Protection Piping-Turbine &

Auxiliary Building




5.8

5.9

5.10

Mechanical Drawings (continued)

M-814-11, Rev. K, Fire Protection Piping-Tirbine &
Auxiliary Building

M~-814-12, Rev. K, Pire Protection Piping-Turbine &
Auxiliary Building

M-814-13, Rev. K, Fire Protection Piping-Turbine &
Auxiliary Building

M-814-15, Rev. N, Fire Protection Piping-Turbine &

Auxiliary Building
Instrument Location Drawing ;
M-1312-04, Rev. A
Piping Design Tables

PDT "002LS" and "100LS"

SUMMARY

The calculations demonstrate that the head loss due to
friction between the WS pumps and the cable spreading room
approximately equals 148 feet of water (63 psi). A static
head of 66 feet exists between the WS pumps and the cable
spreading room. The residual pressure at the isolation
valve (1FP147) is 74.9 psi (173 f¢t. HZO)' Henze, the

discharge head of the WS pumps must equal 387 feet.

The discharge nozzle of the Service Water pumps is located

below the elevation of the cooling lake (700'-0"). The

]
-,
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6.0

SUMMARY (continued)

difference in elevations results ‘n a static suct.on head
of approximately 12.5 feet. Hence, the total developed
head for the WS pumps approximately equals 374.5 feet

(assuming negligible suction friction).

The service water pumps cannot provide the cable spreading
room with 1000 gpm @ 74.9 psi, since the shutoff head to
the pumps equals 335 feet. The service water pumps can
provide the cable spreading room with 1000 gpm @ 55 psi

(127 ft. H,0) .

The fire protection system was designed to provide the

cable spreading room demand of 1000 gpm @ 748 psi (173 feet).

The head loss due to friction between the FP pump and the
cable spreading room approximately equals 147 feet of

520 (64 psi). The static head between the two points
approximately equals 37 feet. Hence, the discharge head of

the FP pump must be approximately 357 feet.

The discharge nozzle of the FP pumps is located above the
elevation of the cooling lake (700'-0"). The difference
in elevation results in a suction lift of approximately

16 feet. Hence, the total developed head for the FP pump



SUMMARY (continued)

approximately equals 373 feet (162 psi). At this dis-
charge head, the FP pump provides a flow of approximately
1750 gpm. Hence, the fire protection system is concluded

to be adequate.
A pressure indicator and transmitter on the piping can
be used to determinc when adequate pressure is achieved

by the WS pumps.

RECOMMENDATIONS

The WS system can supply 1000 gpm to the fire protection
system at 55 psi. To accomplish this, the service water
valves downstream of the fire protection branch must be
closed. The prcper pressure can be obtained by reading
pressure indicator 2PI-WS007. The indicator is located

on the discharge nozzle of pump 2WSOlPA, it must reflect

a pressure of approximately 147.6 psig (341 ft. HZO)’ In
addition to the pressure indicator, a pressure transmitter
(2PT-WS009) is also available to detect line pressure. The.

transmitter must reflect a pressure of 139.6 psig (323 ft.

HZO).

In order to provide adequate water supply to the FP system,

the WS pumps must be backed up on threir characteristic CuRveE,

B, .
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