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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

P.O. Box 968 * 3000 George Washington Way ¢ Richland, Washington 99352

July 8, 1988
G02-88-150

Docket No. 50-397

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk

Mail Station P1-137

Washington, D.C. 20555

Gentlemen:

Sub ject: NUCLEAR PLANT NO. 2
OPERATING LICENSE NPF-21
RESPONSE TO IEB 88-04, "POTENTIAL
SAFETY RELATED PUMP LOSS"

Reference: Letter, BWHROG-8836, D.N. Grace (BWR Owners
Group Chairman) to US NRC, same subject,
dated July 5, 1988

The subject bulletin requested all licensees to investigate and correct as appli-
cable two minimum flow safety related pump design concerns: dead heading due to
pump=-to-pump interaction and the adequacy of installed minimum flow capacity for
a single pump in operation. With regard to the first concern WNP-2 has no safety
related pumps with detrimental pump-to-pump interaction. The second concern,
minimum flow line adequacy, is addressed in the attached report. The attached
commits to providing additional information on this concern within 75 days of
this response.

The Supply System is a participant in the BWR Owners Group and as such endorses
the referenced letter submitted by that group to respond generically to the
bulletin. The attached report provides additional information on plant specifics
detailing both short and long term action and schedule, and endorses the Justifi-
cation for continued operation supplied in the reference by the BWR Owners Group.

Should you have any questions, please contact Mr. A. G. Hosler, Manager,'wNP-Z
Licensing.

Very truly yours,
(ff
'%
G. C. %orensen, Manager

Regulatory Programs

PLP/bk

cc: JB Martin - NRC RV ' ' /\//E ‘

NS Reynolds - BCP&R

RB Samworth - NRC

DL Williams - BPA/399

NRC Site Inspector - 901A

8807180324 880708 Yo
SDR ADOCK 050083:?'7



STATE OF NASHINGTON; Subject:%muag 2RO}

COUNTY OF BENTON )

I, G. C. Sorensen, being duly sworn, subscribe to and say that I

am the Manager, Regulatory Programs for the WASHINGTON. PUBLIC POWER
SUPPLY SYSTEM, the applicant herein; that I have full authority to
execute this oath; that I have reviewed the foregoing; and that to
the best of my knowledge, information and belief the statements made
in it are true.

DATELZ ey &, 1988

G. C Sopensen, Manager
Regulatdry Programs

On this day personally appeared before me G. C. Sorensen to me known

to be the individual who executed the foregoing instrument and acknowledged
that he signed the same as his free act and deed for the uses and

purposes herein mentioned.

h
GIVEN under my hand and seal this ZS day of ;555 ﬁga 2 1988.

y Public 1n aor theSTA E
OF WASHINGTON

T residing 21 s e Maaadd) ,WOR.

e rs 9
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EVALUATION OF POTENTIAL SAFETY RELATED
PUMP LOSS: IEB 88-04

w

Safety Related Pump Evaluation

Table 1 Tists 83 pumps at WNP-2 which are considered safety related (Table
1). 0f these pumps, 38 are centrifugal pumps which were specifically
evaluated for problems related to pump-to-pump interaction and minimum flow
operation. The remaining pumps are positive displacement pumps.

The results of the WNP-2 evaluation are presented in Table 2.

In summary, no pump or piping configurations were found which could lead to
detrimental pump-to-pump interactions. From the Table 2 1ist, 24 of the 38

pumps were found to be of no concern and 14 pumps were found which could

experience short periods of dead head and/or minimum flow operation during
normal pump start up and routine testing. Specific discussion on these
pumps is provided below.

Short and Long Term Evaluation Program

Of the 14 pumps identified from Table 2, six have been evaluated as not
having or not susceptible to concerns related to inadequate minimum flow
capacity. Records of these evaluations will be maintained per the guidance
of IEB 88-04. The remaining eight, subject to continued evaluation are:

Reactor Heat Removal Pumps 2A, 2B, & 2C
High Pressure Core Spray Pump 1

Low Pressure Core Spray Pump 1

Standby Service Water Pump 1A, & 1B
Reactor Core Isolation Cooling Pump 1

0000

A description of the continuing evaluation for these pumps is provided
below.

Prior to the issuance of IEB 88-04 all ECCS pump operating procedures were
modified to include caution statements to the operator to ensure that the
minimum flow valves opened upon starting the pump, and that the amount of
time the pump 1is operated on minimum flow is minimized. These changes
adequately address. the need for short term modifications to operat1ng
procedures as required in thé bulletin.

The evaluation programs, short and long -term, are as follows:
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Short Term Program

1.

Authorize the pump manufacturers to reevaluate pump parameters and
determine 1if current low and minimum flow operating parameters
should be revised.

Perform base 1ine vibration testing with temporary equipment at
low and minimum flow operations. Analyze the data and determine
the rotordynamic effects of the observed vibrations and develop a
data base.

Based on 1 and 2, determine if any operating or hardware modifica-
tions are required, in the interim, prior to completion of the
long term program.

These short term actions cannot be completed until the pump manufac-
turer's evaluations are completed, necessitating a follow-on report to
be submitted within 75 days of this response.

Long Term Program

1.

Complete data collection and analysis confirming fhe results of
the short term program. ‘

Based on vendor recommendations and the results of the short term
program, future test requirements will be defined and incorporated
into the current periodic inspections of the ISI program. Data
exchange through the BWROG will enhance the historical data base
development and is an integral component of this plan.

The results of the short term bases development could lead to
hardware and operating mode changes. Among the potential hardware
changes are piping modifications, pump internal modifications to
adjust A and B gaps to reduce hydraulic instabilities, or use of
adjustable speed drives. The long term program and data base
development will provide feedback as to the adequacy of any short
term modifications and identify any additional areas requiring
modification.

The interim long term program which embodies the requirements for
10 year inspections per the ASME code will remain in effect until
the necessity for modification is determined from the results of
this program.

-~



Justification For Continued Operation (JCO)

The Supply System endorses the JCO provided in the referenced BWROG sub-
mittal and reiterates the following in support of continued operation:

A. The common minimum flow line design shared by two or more pumps does
not exist in any safety related pump design at WNP-2. -

B. The ECCS pumps at WNP-2 were procured to the highest indust}y stan-
dards.

C. The reliability and history of the ECCS pumps at WNP-2 have been demon-
strated to be equal to that addressed in the BWROG JCO and therefore
encompassed by that response.



PURCTION

SAF REL

TABLE 1

VNP2 PUMPS IMPORTAKT TO SAPETY

PUKP TIPE

HARUFACTURER

1EB 88-64 PUKP

COMHERTS

CCH-P-1A
CCE-P-1B
CHS-p-1/13
CHS-p-1/14
CHS-P-2/13
CHS-P-2/14
CHS-P-1381
CHS-P-1481
CRD-P-1A

* CRD-P-18

. DCY-P-1A2
DCH-P-1A1
0C¥-p-1B1
DCY-P-182
DCY-P-1€
DCE-P-2A1
DCY-P-2A2
DCY-P-281
DC¥-P-2B2
DCY-P-2C
DLO-P-1
DLO-P-1A1
DLO-P-1A2

COOLIKG WATER FOR CONTROL ROOK CHILLERS
COOLING WATER POR CONTROL ROOM CHILLERS

SPARED IN PLACE

SPARED IR PLACE

SPARED IK PLACE

SPARED IN PLACE

CONTAINNBHT ATMOSHERE SAMBLE PUMP

CONTAINNERT ATHOSHERE SAMPLE PUKP

CONTROL ROD DRIVE VATER PUMP

COHTROL ROD DRIVE WATER PUMP

DIESEL BNGINB CIRCULATING JACKBT COOLING VATER
DIESEL ENGINB CIRCULATING JACKET COOLING WATER
DIBSEL ENGINE CIRCULATING JACKET COdLIHG VATER
DIESEL EKGINE CIRCULATING JACKBY COOLING WATER
DIESEL ENGINB CIRCULATING JACKB? COOLING WATER
DIESEL BHGINE CIRCULATIHG JACKBT COOLING VATER

. DIESEL ENGINE CIRCULATING JACKBY COOLING WATER

DIESEL ENGINE CIRCULATING JACKBY COOLING VWATER
DIBSBL BEGINE CIRCULATING JACKE? COOLING WATER
DIESBL ENGIKB CIRCULATING JACKET COOLING WATER
BNERG. DIBSEL BNGINB OIL DRIVE PUNP
EMERG. DIBSEL ENGIRE OIL DRIVE PUMP
EMERG. DIESEL ENGINE OIL DRIVE PUNP

YES
1ES
N0

N0

1BS
1ES
1ES
1BS
YES
185
1ES
1BS
18§
TES
1BS
YES
1ES

CENTRIFUGAL
CENTRIFUGAL
POSITIVE DISPLACENENT
POSITIVE DISPLACEHEAT
POSITIVE DISPLACEMENT
ROSITIVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHEN?
CENTRIFUGAL
CENTRIRUGAL
CEHTRIPUGAL
CENTRIFUGAL
CENTRIPUGAL
CENTRIPUGAL
CEHTRIFUGAL
CENTRIPUGAL
CEHTRIPUGAL
CENTRIFUCAL
CEHTRIPUCAL
CENTRIPUCAL
POSITIVE DISPLACEMERY
POSITIVE DISPLACRHENT
POSITIVE DISPLACENENT

GOULD

HETAL BELLOWS
KETAL BELLOWS
NETAL BELLOVS
HETAL BELLOWS
AIR DIMENSIONS INC
AIR DIMENSIONS INC
UNITON

UNIOK

GH-END

GH-EMD
GH-END

GH-~END
GX-END

GH~BND
GH-END

GH-END
GH-END
GH-EHD
GN-END

GH-END
GH-END

18S
1ES
18S
YES
1BS
1ES
1ES

YBS-

YES
1ES
1ES
1ES

¥o .

No
O

CLASS I PUMP SPARED IN PLACE FOR FUTURE USE
CLASS I PUKP SPARED IN PLACE FOR FUTURE U.
CLASS T PUKP SPARED IN PLACE POR FUTURE USE
CLASS 1 PUNP SPARED IN PLACE FOR FUTURE USE



DLO-P-1B1
0L0-P-1B2
DLO-P-2A1
DLO-P-2A2
0L0-P-2B1
DL0-P-2B2
DLO-P-3AL
DLO-P-3X2
DLO-P-3A2
DLO-P-3B1
DLO-P-3B2
_ DLO-P-{AL
DLO-P-4A2
DLO-P-4B1
DLO-P-4B2
DLO-P-5A1
DLO-P-5A2
DLO-P-5B1
DLO-P-5B2
DLO-P-6

DLO-P-1

0L0-P-8

DLO-P-3

PURCTION

EHERG. DIESBL ENGINE OIL DRIVE PUNP
EBXERG. DIESBL BNGINB OIL DRIVE PUMP
EHERG. DIESEL ENGINE OIL DRIVE PUKP
EXERG. DIESEL ENGINE OIL DRIVE PUNP
EMERG. DIESEL ENGINE OIL DRIVE PUMP
EMERG. DIESEL ENGINE OIL DRIVE PUNP
ENERG. DIESEL ENGINE OIL DRIVE PUMP
EMERG. DIESEL EXGINE OIL DRIVE PUNP
EXERG. DIESEL BNGINE OIL DRIVE PUMP
EBRG. DIBSEL. ENGINB OIL DRIVE PUNP
EMERG. DIBSEL ENGIKE OIL DRIVE PUNP
BXBRG. DIBSEL ENGINB OIL DRIVE PUNP

EMERG. DIESBL ENGINE OIL DRIVE PUMP

EHERG. DIBSEL EHGINB OIL DRIVE PUNP
ENERG. DIESEL ENGINE OIL DRIVE PUMP
BXERG. DIESEL BNGINE OIL DRIVE PUXP
EMERG. DIBSEL ENGINE OIL DRIVE PUNP
ENERG. DIESEL ENGINE OIL DRIVE PUMP
EMERG. DIBSBL BNGINE OIL DRIVE PUNP
ENBRG. DIBSBL BNGINE OIL DRIVE PUNP
ENBRG. DIBSBL BNGINE OIL DRIVE PUKP
EMERG. DIESEL BKGINE OIL DRIVE PUNP
EMERG. DIBSEL ENGINE OIL DRIVE PUMP

SAF REL

1ES
YES
1ES
1ES
1ES
18S
18§
1ES
1ES
1ES
YES
1ES
1ES
1ES
YES

TABLE 1

¥8P2 PUMPS IMPORTANT T0 SAFETY

PUHP TIPE

POSITIVE DISPLACEHENT
POSITIVE DISPLACEMENT

POSITIVE DISPLACEHENT

POSITIVE DISPLACEMERT
POSITIVE DISPLACEHENT
POSITIVE DISPLACENENT
POSITIVE DISPLACEMENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITiVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEMENT
POSITIVE DISPLACBHENT
POSITIVE DISPLACEMENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHBNY
POSTTIVE DISPLACEMENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEKERT
POSITIVE DISPLACEHENT

HANUFACTURER

VIXING
VIKING
VIRING
VIRING
VIRING
VIKING
VIKING
VIKING
VIKING
GH-EHD
GH-EHD
GH-EHD
GH-END
GH-EXD
GH-END
GH-END
GH-EHD
VIKING
ALLISON
ALLISON
GH-EMD

IEB 88-84 PUMP

COXMENTS
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D0-P-3B1
D0-P-3B2
D0-P-4Al
00-P-4a2
D0-P-4B1
D0-P-4B2
Do-p-5

D0-P-6

FPC-P-1A
FeC-p-18
EPCS-P-1
BPCS-P-2
EPCS-P-3
LPCS-P-1
LPCS-P-2
RCIC-P-1
RCIC-P-2
RCIC-P-3

PUNCTION

DIBSEL FUEL TRANSFER PUMP

DIESEL FUBL TRANSPER PUNP

DIESEL FUEL TRANSFER PUKP

DIBSBL EHGINE PUEL PUMP

DIESEL ENGINE FUEL PUNP

DIESEL ENGINE PUBL PUNP

DIBSEL ENGINE FUEL PUNP

DIBSBL EHGINE FUBL PUNP

DIESEL BNGINE FUEL PUNP

DIESRL ENGINE PUEL PUMP

DIESBL BYGINE FUBL PUMP

DIESEL ENGINE FUBL PUMP

DIBSEL ENGINE PUEL PUMP

PUEL POOL COOLING VATER SUPPLY PUNP
PUBL POOL COOLING WATER SUPPLY PUKP

HIGH PRESSURE EMBRGEECY MAXEUP 10 REACTOR
BPCS DIESEL SERVICE WATER PUNP

HPCS KBEP PILL SISTEN PUNP

LOV PRESSURE ENERGENCY MAKEUP 10 REACTOR
LPCS XBEP FILL SYSTRN PUNP

HAKEUP 10 REACTOR DURING [SOLATION BVEKTS
GLAND CONDEHSER VACUUM PUNP

RCIC REEP FILL STSTEM PUMP

SAF REL

TABLE 1

VKP2 PUMPS IMPORTANT TO SAFETY

PUHP TIPE

CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
PGSITIVE DISPLACEMENT
POSITIVE DISPLACEHENT
POSITIVE DISPLACEMENT
POSITIVE DISPLACEMENT
POSITIVE DISPLACEMEXNT
POSITIVE DISPLACBMEKT
POSITIVE DISPLACEHENT
POSITIVE DISPLACENEN?
POSITIVE DISPLACEHEN?
POSITIVE DISPLACENENT
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIFUGAL
CENTRIPUGAL
CENTRIPUGAL

NANUFACTURER

CRANE-DENING
CRANE-DENING
CRAXE-DENING
VIKING

VIKING

VIKING

VIKIKG

GH-EXD

GH-EHD

GH-E¥D

GH-END

GH-END

YIKING
VORTHINGTON
VORTHINGTON
INGERSOLL-RAKD
PACIFIC
CRARE-DEMIKG -
INGERSOLL-RAND
CRANE-DEMING
BINGHAX-VILLANEY
NASH
CRANE-DEXING

IEB 83-84 PUMP

1ES
1ES
YES
1ES
1ES
1ES
1ES
1ES
1ES
1ES
1BS
1ES
1ES
TES
1BS
IES
188
188
YES
1ES

~

CONMENTS



TABLE 1

VNP2 PUNPS IMPORTANT 70 SAPETY

TAG NO. PUNCYION SAF REL PUHP TIPE HARUFACTURER IEB 88-84 PUKP COMHERTS

RCIC-P-4 GLAND CONDENSER COXDEHSATE PUNP NO'  CENTRIFUGAL NASH 1BS

RCIC-P-5 TURBIHE OIL PUMP NO  POSITIVE DISPLACEMENT  TUTHILL HO

RP¥-P-1A . FEEDWATER PUNP . N0 CENTRIFUGAL INGERSOLL-RAND 185 .
RFV-P-1B FEEDVATER PUMP N0  CENTRIFUGAL INGERSOLL-RAND 1ES ) '
RHR-P-2A LOV PRESURB EHBRGEKCY MAKEUP 70 REACTOR YES  CENTRIFUGAL IXGERSOLL-RAND 1ES

RER-P-28B LOV PRESURE EMERGENCY MAKEUP 10 REACTOR TES  CERTRIFUGAL INGERSOLL-RAND YES

RER-P-2C LOW PRESURE EMERGENCY HAKEUP 70 REACTOR YES  CENYRIFUGAL IBGERSOLL-RAND 1ES

RER-P-3 RHR KEEP FILL SYSTENM PUNP 1ES  CEXTRIFUGAL CRANE-DEMING 1ES

RRC-P-1A REACTOR BECIRCULATION PUMP YES  CENTRIFUGAL BINGHAM-VILLAMET 1ES

RRC-P-1B - RBACTOR RECIRCULATION PUNP | TES  CENTRIFUGAL BlNGHAi‘(-V[LLAHET 1ES

SLC-P-1A STANDBY LIQUID CONTROL INJECTION PUKP 50  POSPIVE DISPLACEHENT UNION No

SLC-P-18 STANDBY LIQUID CONTROL INJECTION PUKP B0  POSTIVE DISPLACEHENT UNION NO

S¥-P-12 EMERGENCY SERVICE WATER SYSTEM PUMP ' 18S  CENTRIFUGAL ISGERSOLL-RAND 1ES

§9-p-18 EMERGENCY SERVICE WATER STSTEM PUMP 185  CENTRIFUGAL INGERSOLL-RAND 1ES



con-p-1a
cca-p-18
€a0-p-1
€e0-2-1
DCE-p-1AL
BeT-p-102
pCT-P-18
bev-p-182
BCF-P-1C
vee-p-241
0CR-P-IA2
bCY--281
peE-p-102
BCF-P-12C
b0-p-1
00-2-18
00-p-2
FRC-P-1A
FRCD-18
10Cs-p-1
B0CS-P-2
BRCS-p-)
LoCs-p-1
LRCS-p-2
RCIC-p-1
1c1c-p-2
RC1C-p-3
peIc-p-1
REV-P-1
2918
RER-P-2A
RNR-p-18
RER-P-2C

FOXCTION

COOLIRG VATER FOR CORTROL ROOX CHILLERS
COOLIRG FATER FOR COXTROL ROOX CRILLERS
CORTROL ROD DRIVE FATER PONP

CORTROL ROD DRIVE VATER pONP

DIESEL EXGINR CERCOLATING JACKET COOLIRG VATER
PIESSL BUGINE CIRCULATING JACKET COOLIKG WATER
DIESEL TFGINT CIRCULATING JACKET COOLIRG WATER
DISSEL ENGINE CIRCULATING JRCKET COOLIKG VATER
DIESBL EXGIXE CIRCOLATING JACKEY COOLING VATER
DIBSEL EXGIBE CIRCULATI¥G JACKET COOLING WATER
DIZSEL EXGIXT CIRCULATIXG JACKET COOLING WATER
DIESEL EXGINE CllCULATIlf JACKET COOLING VATER
DIESEL BRGINL CIRCULATIXG JACKE? COOLING VATLR
DIBSEL RXGINE CIRCULATIEG JACRET COOLING WALER
DIRSEL PUZL TRANSFER PUNP -

OIZSEL FUBL TRANSPER PUXP

DIESEL FUBL TRA¥SFER PUNP

FURL £OOL COOLING VATER SUPPLY PUXP

FUEL POOL COOLING VATER SUPELY PUXP

RICH FRESSURS EXERCENCT NAXEU? 10 REACTR

BPCS DIBSEL SERVICE VATER POXP

IPCS REEP PILL SISTEX pPUNP

LOY PRRSSURE EXERGZRCT NAKEUP 10 BEACTOR

LPCS REIP PILL SISTLX FUXP

NATEUP 10 RBACTOR DURING ISOLATION BVENIS
GLAND COXDIBSER YACUDX pUXP

RCIC IE2P PILL STSTIN PUNP

GLAND CORDENSER CONDEXSATS PUNP

FEROVATER PUXP

FEROVATER RUXP

LOV PRESURD EMERCENCY MATEUP 10 REACTOR

LO¥ FRESURE EMERGENCT NAKEUP 10 REACTOR

LOY PRESURE EXERGENCT MAXEUP 10 REACTOR

SAT REL  PUKP TIFE

1E$
1ES
158
1E§
155
15
18§
IES
IES
1E8
188
18§
185
1Es
1E§
188
188
18§
s
“!ES

X0
10
| 1]
10
L1
18§
1E§
1ES

CERTRIFUCAL
CENIREFUGAL
CEATRIFUGAL
CERTRIFUGAL
CEBIRIFUGAL
CEXIRIFUGAL
CEATRIFUGAL
CERIRIFUOAL
CERIRIFUGAL
CERIRIFUGAL
CERTRIFUGAL
CENTRIFUGAL
CERTRIFUGAL
CERTRIFUSAL
CENTRIFUCAL
CERTRIFUGAL
CERIRIFUCAL
CERTRIFUCAL
CERIRIFUCAL
CENIRIFUGAL
CERTRITUGAL
CERIRITUGAL
CERTRIFOCAL
CENTRIFUGAL
CERTRIFUCAL
CIXIRIFUGAL
CENTRIFUGAL
CENRIFUGAL
CENTRIFUGAL
CERTRIFUCAL
CEATRIFUCAL
CERTRIFUGAL
CEATRIFUCAL

XIX FLOY POSS

---------------------------------------------------------

TasLe 2

PUNPS BVALUATED FOR tRB 88-1{

BEST EFFICIENCT FLOV(BEF)

IR FLOV/A OF BEF

w2 %

COXXENTS

n
n
U gpr
U gpa
n
n
n
n
n
n
n
n

n .
n
I
n
I
n
n
1111 qp2
n
n
SS90 gpn
10
159 gpa
[

10
L[]
100 gpa
16510 gpa
SIS0 gpx
S159 qpa
5150 gpa

113
n
2 qpa/INN
U gea/lit

n

R

T

L]}

n

n

n

1

n

n

n

A

n

n

11
1159 qpa/23%

n

n
635 gpa/IN

n
UL gpr/2N

n

n

n
1690 gpa/ 2N
111 gpa/20\
559 qpa/IV
58 gpa/IN
551 gpa/INt

SISIEX OPERATES AT RATED FLOW, XO XIN REQUIRED

SISTEX OFERATES AT RATZD FLOY, KO KIX REQUIRED

NIN FLOV OCCURS OXLY DUB OPERATOR EREOR OR FAILURE

KIK FLOY OCCURS ONLY OYZ OPERATOR ERROR OR FAILURE

SISIZX OPERATES AT RAYED FLOV, ¥O XI) REQUIRED

SISTEX OPERATES AT RATZD FLOV, KO MIR REQUIRZD

SISTEN CPERATES AT RATED FLOV, RO XIX REQUIRED .
SISTEX QPERATES AT RATED,FLOV, NO NIN REQUIRED

SISTEN CPERATES AT RATZD TLOY, RO KIP REQUIRED

SISTEX OPERATES AT RATED FLOV, NO NIX REQUIRED

SISTEM OPERATES AT RATED FLOV, RO MIK REQUIRED

STSTEX OPERATES AT RATZD FLOY, NO XIN REQUIPED

SISTEN OPERATES AT RATED FLOW, X0 IR REQUIRED

SISTEX OPZRATIRS AT RAIED ELOY, XO XIN REQUIRED

SISTEN ORIRATES AT RATED FLOV, XO XIF REQUIRED

SISTER OPERATES AT RAUZD FLOV, WO KIX REQUIRED

SISTEN OPZRAILS AY RATRD PLOY, RO MIN REQUIRED

SISTEX OPZRATES AT RATED FLOY, NO MIN REQUIRED

SISTEN CPERATES AT RATZD FLOV, XO NIX REQUIRED

KI¥ TLOY OCCURS DURING TEST AND REACTOR EIGE LEVEL -
SISTEX OPERATES AT RATED FLOV, XO XIX DEQUIRED .
SISTEX OPERATES AT RATED FLOT, X0 MIN REQUIRED

NIT FLOY DURIXG TESTIRG ARD INIT. LOCA RESFORSE
SISTEX OPERATES AT RATED FLOYW, XO XIN REQUIRED

NIX FLOY DURIEG TEST OR DUE TO FAILURE OR OPER. ERROR
SISTZN OPERATES AT RATZD FLOV, NO XIX REQUIRED

SISTEN OPIRATES AT RATED ELOY, 3O XIF REQUIRED
SISTEX OPIRATES AT RATED FLOV, X0 XIX REQUIRED

NIR FLOV DURERG PLART STARUPR & SEUTDOVN

KIX FLOV DURIEG PLANT STARUP & SEUTCOWR

KIX FLOV DURING TEST AXD 1X1T. LOCA RESPOXSE

1B FLOV DURING TEST AND IXIT. LOCA RESPONSE

NIX FLOY DURIEG TEST AXD INET. LOCA RESFORSE
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146 X0, Foscrion
RER-P-) RIR X22P PILL STSTEZN PUNP
§RC-P-I0 REACTOR RECIRCULATION PUXP
RRC-P-18 REACTOR RECIRCULATION PUXP
$y-p-11 EXERCENCT SERVICT VATER SISTEX EUXP
SV-P-13 EXERGRECT SERVICE VATER SISTEN £OXP

SAF REL  PUXP TIPR

CERTRITUGAL
CEXTRIFUCAL
CEXTRIFUGAL
CERTRIFUCAL
CERTRIFUGAL

BN FLOY POSS

e ?

PUNPS EYALUATED FoR 128 40-14

BEST EEFICIENCT FLOV(REF)

30
12508 gpx
§2510 gpa
111 gpa
HIN gpa

RIR FLOY/V OF BIF

coxxexts

n
110 gpa/200
100 gpa/20N
1300 gpa/Iat
1311 gpllll\v

SISTEX OPERATES AT RATED FLOW, RO XIN REQUIRED
KI® FLOY LINITED BY FLOV CONTROL VALVE POSITIOR
XI¥ FLOV LIXITED BT FLOV COXIROL VALVE EOSITION
MR FLOY DURING INIT. PUXP START FOR S1 SECOXOS
NIF FLOV DURING 1IT. EUXP START FOR S# SECONDS



