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I. Sol Burstein

[xecutive Vice-President

tisconsin Electric Power Company

231 Yest lichigan Street .

fiilvaukee, Wisconsin 53201 ’ . .

L / - . ’ ;
Dear Mr. Burstein: - - . ' R ¢f§§320720 5
SUBJECT: KRC REQUIREMENTS FORAUXILIARY FEEDWATER SYSTEMS AT POINT BEACH )
. NUCLEAR PLANT, UNITS 1 AND 2 ) '

The purpose of.this Tetter is to advise you of our requirements for the
auxiliary feedwater systems at the subject tacility. These requirements
vere identified during the course of the KRR Bulletins and Orders Task
Force review of cperating reactors in light of the accident at' Three HMile
1sland, Unit 2. :

Enclosure.l to this letter identifies each of the requirements applicable
to the subject-.facility. These requirements are~of two types,-{1l) generic
reqiirements applicable to most Westinghouse-designed operating plants, and
(2) plant~specific requirements applicable only to the subject facility.
Enclosure 2 contains-a generic request for additional information regarding
auxiliary fecedwater system flow requirements. . . )

The designs and procedures of the subject facility should be evaluated against
the appliceble requircments specified in Enclosure 1 to determine the degree

1o which the facility currently conforms to these requirements. The results

of this evalvation and an associated schedule and commitment for implementation
of required changes or actions should-be provided for IRC staff review within
_thirty-deys of receipt of this Jetter. Also, this scheduTe should indicate

your date for submittal of information such as design changes, procedure changes
or Technical Specification changes to be provided for staff review. You may also
provide your response to the items in Enclosure 2 at that time.

In addition to the requirements identified in this iéfter, other requirements
which may be applicable to the subject facility are expected to be generated
by the Bulletins and Orders Task Force. Such requirements are those resulting

from our review of the loss-of-feedwater event and'the small break 1oss-of-coolant
accident-as described in the Westinghouse report HCAP-9600, "Report on Small
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Mr. Sol Burstein -2 - September 21, 1979

Break Accidents for Westinghouse NSSS System.” " Qur specific concerns include
systens reliability (other than the auxiliary feedwater system), analyses,
guidelines and procedures for operators, and operator training.

We p]én to identify, in separaté correSpondenbe, the Eequirements resulting

from the additional items from the Bulletins and Orders Task Force review.

s

iqcerély, _
* é l .’ ,4(
' w y J%’J’.
- barre « Eisenhut.,YActing Director

Division of Operating Reactors
0fficz of Muclear Reactor Regulation

Enciosures:
As stated

cc: w/enclosure
See next page
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. ENCLOSURE 1
POINT BEACH 1 AND 2
AUXILIARY FEEDWATER SYSTEM (AFWS)

System Description

Conf1gurat1on "Overaill Des1gn

A simplified flow diagram of Point Beach 1 and 2 AFWS is shown in

Figure 1. The automatically initiated. auxiiiary feedwater (ATW)

. system for each.Point Beach Unit is partially shared between units

and 2 to suppfy AFW to both steam generators of each unit. Each Af
system uses a turbine crive pump and-a motor'driven pump. The turt

driven pump of one unit feeds both steam generators of that unit

--only. ~The motor driven-pump of eachsjunit-feeds one-steam genarato)

in each unit and therefore is shered between units. The turbine
driven pumps supply AFW to the main.feedwater piping inside contail
through a mctor Operated valve for each steam generetor of their
respective dnits The motor operated valves (MOV 1A and 2A for
Unit 1 MOV 1B and 2B for Unlt 2. on Figure 1) are norma]]y opened
a thrott]ed position to supp1y des1gn flow to. each steam generator

On Toss of power these valves fail as- is.

Each of the two motor driven pumps supp11es AF¥ to -one steam gener

" of "each unit through individual motor operated- jsolation valves wh

-. are normally open and fail as-is on loss of power. (MOV 3A and 3B

from one pump and MOV 4A and 4B from the other pump). A pressure
control valve (PCV-1 for Unit 1, PCV-2 for.Unit 2) at the dischar¢
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capacity (20,000 gallons) will allow at least 25 minutes of supply

2.

"of each pump controls‘flow to two steam generators ( one

generator per unit) by maintaining a constant pressure at the pump

discharge. The éet-point of this controlled pressure determines flow

to the steam generators and can be varied by the control room operator.

The PCV's are air operated and fail open upon loss of air.

A1l four AFW pumps normally take suction- from two non-seismic

" Category I condensate stofége tanks (45,000 gal]ons'capacity each)

through manually operated locked oben isolation valves. The
condensate storage tanks are normally lined up in parallel to the

common suction header of the AFW pumps.

The minimum total capacity of the condensate sterage tanks (by Technical

~Specifications) is 10,000 gallons per-operating unit.. .The-total..

. e . . ”\;Qd'
with both turbine drive AFW pumps running (400 gpm per turbine-driven . 5£
. — -_— - o o - J///

- pump) or 50 minutes supply with both motor-driven pumps running {200 gpm

per motor driven pump). The service water system serves as the

seismi¢c Sategory I source of water to the AFWS and i$ capable of

. un]imited supply.. The service water system (SWS) connects directly

to the suction of each AFW pump down-stream of the suction check

valves and is therefore unaffected by malfunctions in the condensate

~ tank supﬁ]y portion of the AFW system. SWS supply is initiated in

the control room by opening a. motor operated valve in the SWS to each
AFY pump suction. The system is arranged such that a failure of
either of the two diesel generators on site will not prevent water

from being suppfied to the AFW system for either unit.
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A

Since all vé]ves in the flow path to fhe steam generators are normally
open and fail as-is (with exéeption of PCV-1 and 2 wh%ch fail open) a
loss of A-C or D-C power does.not require valve manipulation. The
motéf opara}ed steam valves at the inlet to the turbines (MS-1A and

2A for Unit ]; MS;IB and ZB:for Unit 2) are D-C motor operated valves:

and will automatically open in the event of a loss of all A-C power.

In.the ebent'qf an unisolable ﬁain steam or feedwater line break o
coincident wjth a wofét case s{ng]e active fai]urg, operator action
wifhin lhe.control room will isolate AFW flow to the affected steam
generator and assu}e f]oy to the unaffected steam generator. The

licensee estimates >30 minutes to boil dry.

. . - - - - N -l ey -
53, - 3

T

A break_anywhérg in the auxiliary feedwater sygtem discharge biping
would not prevent automatic AFW flow to at least one steam generator

on demand. A sihg]e active failure coipcidént with a breék could dis-
éble automatic AFW to'botﬂ steam gedergtors, depending on break locatio
In either case, bréaks could be isolated by operator action within

the.coniro].foom.

Comporent Design Classification

A1l pumps, valves, piping, instrumentation and controls associated
with the auxiliary feedwater system (exéept Condensate Storage Tagks)
are designed safety Class 1 which includes seismic Category I

requirements.
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X.11 1.4
X.11.1.40
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The condensate storage tank and associzted instrumentation are not
designed to safety grade requiremcnts The piping from the tank to
the aux11lary feedwafer system is classified as safety class I wh1ch .

includes se1sm1c Category 1 requlrements.

Power Sources

" Power sources for all instrumentation and controls are taken from the

emergency buses which are suppiied by the safety.related diesel
generators or safety re1ated station batterles ‘Steam generator

water level control and the automatic 1n1t1at1on system are designad

~as a safety related system,_1nc1ud1ng‘se1sm1c Category I.

‘Each motor driven pump and associated instrumentation and:controls - -

are poﬁered by a separate diesel-genarator, such that a failure of one

diesel therator will only disable one motor driven train..

The turbine driven pump for each unit receives steam from both steam

: generators of its respect1ve un1t through para]]e] d-c motor operated

isolation valves. The para11e1 valves are povered from separate D-C

buses such that a loss of one d-c system'will not prevent operation

~ of either turbine driven pump.

Instrumentatfon and Controls

Controls
A1l controls for the active components of the auxiliary feedwater

system can be operated from the control room. Normally steam generator
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Jevel is controlled in the controi }oom by adjusting the pressure set
point of the pressure control valves at the discharge of each motor -

driven pump. If it is necessary tc contfol'turbine pump flow for

lleve] control, the motor operated va]ves in the dlscharge lines from

the turblne driven pump each steam generator can be thrott1ed from

the contro1 room.
Each coﬁtro]'actuator jn the control réom is located in a basic
system ]ayout (MIMIC Bus) to help 1dent1fy the contro] switch fuwct)o

in addition to the 1dent1fy1ng name p]ate

Information Available to the Operator

__I. Alarws

R S . - o et .. - ~
Ber— d

.

a)' Hi/Lo Steam Generator Level N
.b) ‘Low Level - Condensate Storage Tank

'c) Service Watér Systgm.Header Pressure Low

II. 1nd1cat1on'

a) Steam Generator Leve:

b) Condensate Storage Tark Level
c) AFW pump digéhafge pressure

. 4) Service Water Header p}essﬁfe _
e) Valve Posgtioﬁ Ihdicétion - A Active -Valves
f) Pump Runnlng nght' - Motor Drive
g) Pump Breaker Trouble nght - (Did Not Close on Demand)

h) Pressure Set Point - Pressure Contro1 Va]ve
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X.11.1.5

A11 valve position indicators.are located with their respective’

-controls on the "MIMIC Board" such that the valves are readily

identified.

AFW Initiating Signals

I.  Turbine Pumps
a) Llo-lLo Level in‘both S/G's of its respective unit - automatic
. b) Loss of both 4 KV bdsses'(Supply reactor coolant Pumps) -
automatic -
c) -Manual - From Control Room
II. 'Motor Driven Pumps
a) lo-lo Level in any,one.§£g;gf either unit - automatic__. |
b) Trip of both Main feed Pdpp = either unit-- automatic
c) . Safety Injection Sjgne] - either unit - automatic
" d) Manual - from Control Room
Testing
1) Valve pos1tlon is ver1f1ed monthly _
2) Service Water System supply valves are cycled monthly -
3) Operational tests of AFW pumps are performed monthly by verifyint
pump suct1on and dmscharge pressure (Tests are staggered)
4) Flow verlflcatlon tests from conoensate tanks to S/G's . ..

are performed at each refuellng or whenever in cold shutdown

(Not more frequently than quarterly)
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Automatic initiation of the AFW system is verified during each

.refueIing.
65 Contf;1 and initiating circuits are tested with eacs pump and
valve Eest ‘
7) . ég1lowing maintenance on the system,an opera£iona] test is:
performed to bring the system back in ;ervice.
X.11.7 6 Technical Specifications
A, when the reactor coo]ant is heated above 350°F the reactor shall

not be taken cr1t1ca1 un]ess the fol]ow1ng cond1t1ons are met-
1a. Two Unit Operation - Three of the four auxiliary feedwater
pumps are operable.
1b. ~S;i;xg'{_e Unit Operation - Either the tprbigg.drivén pump - -
associated with that Qpig together with one of .the two
motor dyived pumps or bgth moto; driven pumpé'must'be
operable.
2. A minimum of 10,000 gaiigns of water per'operating unit in
"the condensate storage tanks and an un]xmited water supp]y
from the lake via e1ther leq of the p]ant service water
system : o " o -
3: System piping and va]ves requmred to funct1on dur1n§
acc1dent condltwons d1rect1y assocwated with the above
components must be operable.
During power operation, the requirements are modified to allow

the following components to be inoperable. for a specified time.



9 . : 1f the.system is not restored to meet the above requirements

‘ within the iimc seriod specified the appropriaﬁe.reactor(s)‘

shall be placed in the hot shutdown condition. Tf they are not

satisfied within an addit%onal 48 hours, the appropriate
reacto;(s) shall be cooled down to less than 350°F.

1. Two Unit Gperation - Cne of fhe three operable auxiiiary
feedwater pumps may be out-of-service provided a pump is
~estored- to operab]e status Qithin 24 hours. .

2.” Single Unit Operation - One of the two oper$51e auxilsiary
feedwater pumﬁs may be éut-of-service provjded a pump is

restored to operable status within 24 hours.

- oD -

:vﬁ 1.2.5.27-. .. Reliability Evaluation - - LOFERR L L Looriand

X.11.2.1. " Dominant Failure Modes

The dominant failure modes are expressed for three transient
situations and two operational configurations, single unit operation

and couble unit operation.

'yimiting conditions for single unit opératién are a single motor-driv:
pump and associated turbine driven pump operable or both motor driven

- pumps operable. Any one can be out of serviée for 24 hours.

Limiting conditions for double unit operation are three of four
auxiliary feedwater pumps operable. Any one can be out of service

for 24 hours.
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-LOFW with Offsite Power Available

Single Unit Operation

One dominant failure contributor is a combination of human failure to

open, following a maintenance action,-a suction line valve from the

1
condensate storage tank (assuming only one of the two tanks were

~ lined up), ‘combined with human failure to recognizg the situation and

init{atq service water supply to the auxiliary feedwater pumps.

A seéond'domingnt failure contributor includes long term out of
service for the third possible pump train, short,térﬁ maintenance or.
test time for -another pump train and hardware failure of the other.

pump train.

A P A

v SRS o
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The other dominant failure pbntribuﬁor includes long term out of
service for the third possible pump train and hardware failure of

both other trains.

- Double Unit Operation’

" ‘One dominant failure contributor.is'the same as the first single unit

operation contfiputor (assﬁming only one of tﬁg two tanks were 1in;d
up); the human failure to Bpen a valve aﬁd.fai1ure to_porrect the -
situation. A ' |

!

The second contributor invo]ve; Tong terﬁ out'of‘scrvice of‘a turbine

pump train and short term out of service of cne electric pump train.

With the transient affectina to the reactor unit with the out.of
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service - turb1ne pump, the result is a sp]]t f‘ngof the available -

electric pump between the two 92335—31224;42 affected unit receiving
/.'- ’
only ha1f its requ1re f]ow (200 gpm) he contributor is completed

by.human. failure to direc

the f ow to the affected unit by valve

action.

LOFW with Only Onsite AC Power Available

Single Unit Qperatipn

A dominant failure contr1butor 1nu1ucas Jong term cut of service for

_ the third p0551b1e pump tra1n shor‘ term ma\ntenance or test time

for another pump tra1n and loss of one channel of emergency AC power.

" The other dominant failure contributor involves Tong term out.of.....

servjcé for the third possible pump train, loss of one channel of

emergency AC power and hardware failure of the other pump train.

Double Unit Operation<

The domxnant failure contributor 1nc]udes 1ong term out of service.

" for one turblne pump tra1n short term out of servwce or other faw]ure

of the second turb1ne pump train, and 1oss of one channe] of emergency
AC. power.. The result is one electric pump operat1on with insufficient

f]ow'to pfovide for two units. Each unit requirés_zoo gpm and the

pump provides 200 gpm.
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LOFN with Onlyiﬂc Power bvailable

SingIe Unit Operation .

The dominant failure contributor is loss of both motor-driven pumps

and subsequent failure of the turbine driven pump due to loss of

service water (AC) cooling to steam turbine puﬁp bearing oil. - .//Q
. . ) ¢
L
e : . ' o *.ﬁﬂ‘
Double Unit Operation - . ?
B - . - L . : i . P 1
Same failure as single unit operation. . . Y %ﬂ%

" Interdependencies

The principal noted-dependency is the.design for AC cooling of the

turbine driven pomps.“

. Cewas

"Recommendations for tnis Plant i .

The short- term recomnendations (both generic, denoted by GS, and plant-
specific) 1dent1f1ed in this sectior represent actions to improve AFW

system reliability that should be 1mp1ewented by January 1, 1980, or.as

——
\—-' o e T’

soon "thereafter as is practicable. In general they involve upgrading of
\

Technical Specifications or, establishing procedures to avoid or mitigato

potential system or cperator,failures. The long-term (bo.h generxct

denoted by GL, and plant-specific) recomne;dations identified in this sec-

~ tion involve system design evaluations ‘and/or modifications to improve AFW

. system reliability .and represent ,ctions that should be 1mp1enented by

PR

January 1, 1981, or -as soon thereafter as s practicabie.
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Short-Term

Recommendation GS- 1 - The 11censee should propose modifications tc

the Technical .Specifications to 1imit the time that one AW system

pump and its associated f]ow troin and essentia] instrumention can

inoperab]e. The outaoe time 1imit and subsequent action time

should be as required. 1n current Stang ard Techn.cal Spec1f1cat1ons

1.e:, 72 hours and 12 hours, respect1ve1y..

Recoomehdation GS-2 - The licensee should lock open single va]ves«

e

mu1t1p1e valves in series 1n the AFW system ‘pump suct1on piping an

lock open other smngle vaives or mu]t1p1e va1ves 1n series that

could interrupt all AFW f]ow Monthly inspections should be perfo

_to verify that these valves are locked and in the open pos1t10n.

",.#‘

These inspections should be proposed for 1ncorporat)on into the

surveil]ance'requiremepts.of the plant Technical Specifications.

Recommendation SL-2 for the 1onger-term resolution of this concerrs

Reconnendat1on GS § - Emergency procedures for transferrxng to a1t(

sources of AFH supp]y shou?d be ava11ab1e to the p]ant operators.
procedures should include cr1ter.a to inform the operator
wHen, and 1n what ‘order, the transfer to alternate water sources sl

take place. The fo]1ow1ng cases shou1d be covered by the proredun
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. The case in which the pr\mary wate“ supp1y is not 1n1t1a11y
_available. The procedures for this case should include any
-operator actions requjred.to protect the AFY system pumps

, against self-damage before water flow is initiated; and,

) .Tne case in which-the primary vater supply is being deplete:
. The procedure for this case should. provide for transfer to
‘the alternate water sources prior to dra1n1ng of the pr1mar

water supply.

*

Recommendation G6S-5 - The as;bui]t plant shouid be capabie of pro-

vioing the required AFW flow for at least two hours from one AFW pu

train independent of any alternating current power.source., 1T manu

. AFN system 1n1t1at1on or flow control is requ1red follow-ng a compl

P

Ta .o -

loss of alternating current power, emergency procedures should be ’
established for nanua]ly 1n1t1at1ng and contr0111ng the system
under these cond1t1cns. Since the-water for codling of the lube
0il for the turbine-driven pump bearungs may be dependent on aiter-
nating current power, design or procedural changes shall be nade tc

eliminate this dependency as soon as pract1cab1e Unt11 thls is d¢

the emergency procedures ‘should prov1de for an 1nd1v1dua1 to be .
stationed at the turb1ne-dr1ven pump 1n the event of the 1o=s of

a]] a]ternat1ng current power to moritor pump bearlng and/or 1ube

'011 temperatures. If necessary, th1s operator would 0perate the



turhine;driven pump in.an on-of f mode until alternating current
power is restored. Adeouate lighting powered by direct current
pawer sources and communications at local stations shou]d a]so be
prov1ded if manua] initiation and con: rol of the AFW system is
'needed.. (See Recomnendat1on GL-3 for- the longer-term resolution of

this concern.)

- -Recommendation GS-6 - The ]1censee should confirm flow path avail-

ability of an AFw systeﬂ flow train that hes been ‘out-of service to
.perform periodic test1ng or ma1ntenance 2s follows:
s Procedures should be imb]emented to require an operator
: to determine that the AFW system valves are properly

aligned and a second operator to independent1y verify that

S e S Bre progerly alighed. T - TR — eveis
o . The licensee should propose Technical Specifications to .
_ assure that pr1or to plant startup following an extended -
cold shutdown, a f]ow test would be performed to verlfy
the norma] flow path from the prlmary AFW system water
. source to the’ steam generators. The flow test should-be °

) conducted with AFW system valves in the1r normal a11gnment.

i
]

Recomnendat1on GS-7 < The licensee should verify that the automat1c .

start AFH system smgna]s -and assoc1ated circuitry are safety-grade. 1

this cannot be verified, the Afw system automatic 1n1t1at1on system sh

‘be modlfled in the short term to meet the funct1ona1 requ1renencs 1ist
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below For the 1onger term, the automat1c initiation signals and cir
shou1d be upgraded to meet safety—grade requ1rements as indicated in
Recom@endat1on GL- 5._ o

T The desig‘nlshouw pmviae' for the automatic initiation of the
eux111ary feedwater system flow.

. The automat1c {nitiation signals and circuits shou1d be
designed so that a single fai]ure will not result in the loss
of auxiliary feedwater ‘system’ funct1on. '

. Testab111ty of the 1n1t1at1on sxgna‘s and circuits sha]] be
be a feature of the design. .

. The ini;%aeion signals and circuits should be powered from the

emergency buses,

S sty ol -

en

J"Manual capability fo'initiate the. auxiiiary feedwater System.:
from thé control room should be retained and should be
implemented so that a s1ng1e fawlure 1n the manual circuits
will not result in the loss of system function.

.- The alterrating current motor-drmven pumps and valves in the

auxiliary feedwater svstem should be included in the automatmc

‘ actuat1en (simultaneous and/or sequent1a1) of the 1oads to the

emergency buses .
The automatic initiation signals and circuits shall be de519nec

‘so that their failure will'not result in the loss of manual

capability to intiate the AFW systeﬁ from the control room.
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Add1t1ona1 Short-Term Reconnendat1ons

~ The fo]]ow1ng add1t1ona] short term reconmendat1ons resulted from the

staff's Lessons Learned Task Force raview and the Bulietins and Orde

e — . —————

Task Force review of AFU systems-at Babcock & Ni]cox-designed operati

——

plants subsequent to our review of the AFY{ sistem designs at W~ and C
designed operat1ng p]ants. They have not been examxned for spec1f1c
applicability to this facility.

‘e mmere o o. .

1. Recommendat1on - The licensee should prov1de redundant level

indications and 1ow level a]arms in tre contro1 room for the

.——————

AFW system primary water supp]y to a]]ow the operdtor to anticip

e L the nccd‘to_make up water;onegggnsfer,to an_a1ternate water - —-

supply and prevent a low pump suct1on pressure condition from
occurring. The Tow 1eve1 alarm Jetpo1nt should allow at least
20 minules for operator'actions, assuming that the largest

capacity AFW pump is operating:-

. 2. Recommendation ~ The licensee should perform .a 72-hour endurance

test on a]} AFH'syétem pumps,.if such a test_pr continuous

. period of operation has not been accomp1ished to date. Followirt
the 72- hour pump run, the pumps shou]d be shut down and cooIen
down and then restarted and run for one heur.. Test acceptance
critcria should 1nc1ude'demonstrat1ng that the pumps remain

wlthln dcs1gn 1imits with respect to bear1ng/beartng o1} tempen

tures and vibration and that pump room ambient cond1txons
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(temperature,; humidity) do not exceed environmental qdalification

limits for safety-re1ated'equipment in the room.

Recommendation - The licensee should implement the following

requirements as:specified by Item 2.1.7.b on pége A-32 of
HUREG-0578: ' ' '
“Safety-grade -indication of-auxiliary feadwater f\ow to

each steam generator shall be provided in the contro] rocm.

The aux%]iary feedwater f]ow gnstrument channels shall be

powered from the emergency buses cons1stent with satisfying

.the emergency power diversity "eq'urements for the auxiliary
© feedwater system set forthg@n Agx.11ary Systems Branch Techn:
" nical Position 10-1 of the'StanQard Review Plan, Section

110.4.9."

Recommendation --Lihensees with.pTants which require local manual

rea11gnment of va]ves to conduct per1od1c tests- on one AFH system

© _ train and wh1ch have on]y one: rema1n1ng AFW train ava1lab]e for .

- from the test mode to its operat1ona] allgnment.

Operat1on, shou]d propoce Techn1ca1 Specifications to prov1de that
a.dedicated 1nd1v1dua1 who 1s in commun1catwon with the control rc
be stat1oned at the manual va]ves. Upon lnstrucf1on from the con1

room, this operator wou]d re- a11gn the valves in ‘the AFH.system

t
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!.EI.B.B Long-Term

Long-term recommendations for improving the system are as follows:

1.
) ’ 3
¥

Recommendation GL-3 - At least one-AFW system pump-and its

.associated f]owipath and essential instrumentation should auto-

matically initiate AFW system flow and be capab]e of being operai

' lndapendently -of any alternatlng current power source for at lea:

two hours. - Conversion of direct current power to alternating cui

"is accgptgb]e.

Recommendatisn - GL;4 - L{censees-having plants Q%th'unpfqtcctsd
normal AFW system water supp{ies should evaluate the design of‘.
their AFW s&stems tc determine if éutométic ﬁrotestion of the
pumps is necessa:y folTowmng a SE]SnlC event or -a tornado.- The

time ava11ab1e before pump damage .the alarms and indications

. ava11ab1e tp_thp control room opergtor, and the time necéssary

_ for assessing the prib1em and taking action should be considered

in determining whether operator action can be relied on to

prevent pump'damage. 'Consideration should be given to providing

.phmp-protectiob by means such qs‘automatic swi;éhévér'of the

pump suctions'io the a1£érnate safety-grade source of watér,

automatic ' pump trips-on low suctlon pressure or upgrading the .

norma] source of water to meet se1sm1L r‘a'cegory 1 and tornado

pro;ect1on requ1rements.

Recommendation-GL-5 - The licensee should upgrade the AFW system

automatic iniliation signals and circuits to meet safety-grade

.requirements.
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Basis Tor Aur111arv Feeuuater
System Flow: Regquirements
Ps a result of recent stafr rev1e's of operat1n- pisnt Auxiliary Feed-
water Systenms (AFkJ) .the staff concludes ‘that the desmgn bases and
crxterxa provided by ]1censees for establishino AFYS requirements for
flow co the steam generator(s) to assure adequate renovai-of reactor

decay heat are not well defined or documented.

He requ1re that you provmde the fo]10w1ng AFWS flow desxgn basis 1nfor-'
mation as applwcabIe to the des1gn bas1s trans1encs and acc1dcnt con-

ditions for your plant.

T. a. Identify the plant transient and accident conditions: considered

jn~establishing AFWS flow requirements, including the following
events: - '. ‘ o o .
)¢ Loss of Main'Feed (LWRW) . =" 7+ =
2) LMFW w/loss of offsite AC ncwer
-5). LMFW w/]oss of onsite and offs1te AC power
4) Plant cooldown
5) Turnlne trip with and without bypass
6) :Main.sfean isolation valve closure
©.7) Main feed line break L
. 8) Main steam line brean
9) Small break LOCA

10) Other transient or accident conditions not Tisted above

b. Descr1be the plant protect1on acceptance cr1ter1a and corres- -
Dondmng techn1ca1 bases used for each initiating event 1dent1-
fied above. . The acceptance cr1ter1a should address- plant

-1imite <uch axe



~ Meximum RCS.prESS;fe.(PORV or sefety valve acfﬁétionj‘
® . . ;,Fue] temperature or damage J%mits (ons, PCT, max{mum.fuel
g central térépz‘ara'ture) . _ .
| - “RCS cooling rate 1imit to avoid excessive coo]ant shrmkag°
- h1n1mum steam generator level to assure suff1c*ent steam
generator heat transfer surface to remove decay -heat and/or

.cool.down the primary system. -

2. Descrxbe the analyses and assumpt1ons and COTtESpondlng technIca‘ .
3ust1f1cat1on used- Hlth plant condition cons1dered in 1.a. above |
1nclud1ng. ' ‘ '

© a. Maximum reactor power.(inélﬁﬁing insﬁrument'érror.a!1owande)

_ at the time of the initiating transientvor.accident.

b. Time delay from initiating event to r&aéior trip.

. . -
- . -
o . .
-
- N . . MR Ty
- . R ]
L .. . . R/,

c. .P];nt-parame;er(s) which initiates AFHWS f15w-and time.déﬁay
betweén initiating event and introduction 6{,AFNS flow into

steam generator(s).-

‘d. Minimum steam generator water level when initiating event

occurs.

e. Initial steam generator water inventony,aﬁaldep]etion rate before -
and after AFWS flow cormences - identify reé;tor decay heat

rate used.
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'n.due to blowdown. ' cL e

. Maximum AFH inlet temperature.

-1in ti tnnq event. ’

faximum pressure at which steam ic released Trom steam generator(s)

" and aga1nst wh1ch the A‘W pump must deve]op sufficient hecd.

Hinimum number bf steam genefators that must receive AFY fiow;

e.g. 1 out of 22, 2 out of 4?7

RC flow condition - continued operation of RC pumps or natural

tirculation.

Following a ﬁostula;ed'steaﬁ or feed line break, time delay
assumed to isolate break and:direct AFY flow to jniact'steam
generator(s) AFY pump flow eapaciey allowance to accommodate
the tvmD de]ay and ma1nta1n m1n1mum steam generator water levei.

Also 1dent1fy credlt taken for pr1mary system heat removal

S
"3}'

-

Vo]ume and'maximﬁm temperature of water.in main feed lines

between sieam geﬂerator(s) and AFWS connection to main feed line.

Operatihg condition.of sfeam.generator.normaI blowdown following

Primary,aﬁd secondany system water and metal sensible heat
used for cooldown and AFH flow sizing.-: .

Time at hot standby and time to cooldown RCS to RHR system cut

in-temperature to size AFW water source inventory.



