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Mr. John A. Hancock

Vice President, Nuclear

Florida Power Corporation

ATTH: Manager, Huclear Licensing
P. 0. Box 14042, M.A.C, HR2

St. Petercburg, Florida 33733

Jear Mr. Hancock:
SUBJECT: CRYSTAL RIVER UNIT 3 (CR.3) = STATUS OF EMERGENCY FEEDWATE:

SYSTEM (EFS) UPGRADE REVIEW A'D THE RESULTANT REQUEST FOR
ADDITIONAL INFORMATION (NUREG-0737 ITEM II.E.1.1)

We have completed our review of the information you provided on gmposed
upgrade of the CR-3 EFS. A status report which provides our evaluation
and 1dentifies items for which our review 1s not corplete is enclosed as
Enclosure 2. The information we require to complete our review is out-
lined in Enclosure 1, Please note that the review did not include seismic
design and the upgrade reliehility analysis.

Please provide the requested information within 30 days of receipt of
this letter. If the information cannot be provided within the 30 days,
please provide within 7 days of receipt of this letter a schedule for
submission of the information. Within 60 days of receipt of this letter
please propose an amendnent to your Technical Specifications to include
the requirement outlined in Part I1.A.2 (Recormendation 65-2) and Part
11.A.6 (Recommendation GS-6).

Budget under clearance number 3150-0065 which expires May 31, 1903, Comments
on burden and duplication may be directed to the Office of Manacement and
Budget, Reports Management Room 3208, New Executive Office Building,

This request for information was approved by the Office of Management and
|
Washington, D. C. 20503, \

|

Sincerely,

SQRIGINAL SIGNED BY
JOHN §. STOLZ"

John F, Stolz, Chief
Operatina Reactors Branch #4
Mvision of Licensinag

Enclosures:
1. Request for Add. Info,
. Status Rept.
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Crystal River Unit No. 3
Florida Power Corporation

cc w/enclosure(s):

Mr. S. A. Brandimore

Florida Power Corporation

Vice President and General Counsel
P. 0. Box 14042

St. Petersburg, Florida 33723
Mr. Wilbur Langely, Chairman °
Board of County Commissioners
Citrus County

Iverness, Florida 36250

'
Regional Radiation Representative
EPA Region IV

345 Courtland Street, N.E.
Atlanta, Georgia 30308

Crystal River Public Library
668 N. . First Avenue
Crystal River, Florida 32029

Administrator

Department of Environmental Regulation

Power Plant Siting Section
State of Florida

2600 Blair Stone Road
Tallahassee, Florida 32301

Attorney General

Department of Legal Affairs
The Capitol

Tallahassee, Florida 32304

50-302

Mr. Robert B. Borsum

Babcock & Wilcox

Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avenue

Bethesda, Maryland 20314

Mr. Tom Stetka. Resident Inspector
U.S. Nuclear Regulatory Commission
Route #3, Box 717

Crystal River, Florida 32629

Mr. T. C. Lutkehaus

Nuclear Plant Manager
Florida Power Corporation

P. 0. Box 219

Crystal River, Florida 32629

Bureau of Intergovernmental Relations
660 Apalachee Parkway
Tallahassee, Florida 32304

Mr. James P, 0'Reilly, Regional Administrator
U. S. Nuclear Regulatory Commission, Region II

101 Marietta Street, Suite 3100
Atlanta, Georgia 30303
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Docket No.'50-302

Mr. John A,‘\Hancock

Vice President, Nuclear

Florida Power ‘\Corporation

ATTN: Manager,\ Nuclear Licensing
P, 0. Box 14042, M.A.C. H-2 /
St. Petersburg, rida 33733

Dear Mr. Hancock:

SUBJECT: CRYSTAL RIVE}\UMT 3 (CR-3)
SYSTEM (EFS) RADE REVI
ADDITIONAL INFO

STATUS OF EMERGENCY FEEDWATER
AND THE RESULTANT REQUEST FOR
REG-0737 ITEM II.E.1.1)

the information you provided on proposed
upgrade of the CR-3 EFS. A tus report which provides our evaluation
and identifies items for whfch'our review is not complete is enclosed as
Enclosure 2. The info jon wé require to complete ocur review is out-
lined in Enclosure 1, that the review did not include seismic

Please provide the
this letter. If
please provide within 7 days of recei
submission of the information. Within §0 days of receipt of this letter
please proposg an amendment to your Techyical Speci fications to include
the require commendation GS-2) and Part

I1.A.6 (Regbmmendation GS-6).

st for information was approved by\the Of~. ce of Management and

Budget Ander clearance number 3150-0065 which ‘expires May 31, 1983. Comments
n and duplication may be directed to Office of Management and

, Reports Management Room 3208, New Executyve Office Building,

ngton, D. C. 20503.

~.Sincerely,

7 [ \
A
" John F, Stolz, Chikf

| Operating Reactors Branch #4
vision of Licensin

Enclosures:
1. Request for Add. Info.
2. Status Rept.

cc w/enclosures: See next pg.
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Enclosure 1
CRYSTAL RIVER UNIT 3

50-302
REQUEST FOR ADDITIONAL INFORMATION

Provide the quality group classification of all the component: and piping
for the Emergency Feedwater System (EFS) shown in Figure 3.1.1 of the proposed
upgrade design submittal (Part I.B.1.C).

Identify all EFS components which are not protected from tornadoes, floods,
external missiles and internally generated missiles (Part 1.B.2.b).

Verify that all essential components of the EFS are protected against the
effects of high and moderate energy lines. These include the effects of
pipe whip, jet impingement, and internal vlooding (Part 1.B.2.c).

Provide a means of eliminating the single failure potential in the recircu-
lation lines of the EFS pumps (Part I.B.2.e).

Propose Technical Specifications which require a monthly inspection to
verify that the locked open valves in the EFS flow path are locked and in
the proper position (Part I1.A.2 - Recommendation GS-2).

Propose Technical Specifications which requires that the normal flow path
from the primary EFS water source to the steam generators be verified
following a refueling shutdown or any cold shutdown of longer than 30 days
duration (Part II.A.6 - Recommendation GS-6).

Commit'to.providing prior to start up from the next refuzling outage redundant
level indication and alarms for the condensate storage tank.

Revise your design to provide one of the two alternatives outlined in
Recommendation GL-2 (Part II.C.2 - Recommendation GL-2).

Evaluate the design of the EFS water supply to determine if 2utomatic pro-
tection of the pump is necessary following a tornado as stated in Recom-
mendation GL-4 (Part I1.C.4 - Recommendation GL-4).

Provide the information requested in Enclosure 3 to our letter of January 28,
1981, concerning the EFS flow requirements (Part II.D).



Enclosure 2

STATUS REPORT
CRYSTAL RIVER, UNIT 3 - EMERGENCY FEEDWATER SYSTEM

In accordance with the requirements of Item II1.E.1.1 of NUREG- 0640
“"NRC Action Ploa Developed as a Result of the TMI-2 Accident,"”
and NUREG-0737 "Clarification of TMI Action Plan Requirements,"
the licensee was requested to:
(1) Perform a simplified AFW system reliability analysis that
uses event-tree and fault-tree logic technigques to determine -
the potential for AFW system failure under various loss-of=-
main feedwater-transient conditions. Particular emphasis
is given to determine potential failures that could result
from human errors, common causes, single-point vulnerabili=-

ties and test and maiantenance outages.

(2) Perform a deterministic review of the AFW system using the
acceptance criteria of Standard Review Plan Section 10.4.9
and associated Branch Technical Position ASB 10-1 as princi-

pal guidance; and
(3) Reevaluate the AFW system flow rate design bases and criteria

Qur evaluation of the Crystal River Unit 3 (CR3) emergency feed-
water system (EFS) against the requirement of Item II.E.1.1 is
present in two parts. Part I 3s our evaluation of the EFS upgrade

design against the criteria of the Standard Review Plan. Part II

2o — gy B U S—————— r—-



is our evaluation of the (1) EFS against the criteria developed after
the Three Mile Island Unit 2 accident and enumerated in NUREG-
0611 and NUREG-0435, (2) the licensee's relifability analyses, ‘and
(3)the Licensee's reevaluation of the design basis for the EFS
flow reguirements.
PART Y
i,_ We have reviewed the emergency feedwater system against the
Acceptance Criteria of the Standard Review Plan (SRP) Section -
10.4.9. These criteria are as follows:
1. General Design Criterion 2, "Des%gn Bases for Protection . :
Against Natural Phenomena"” as related to §tructu§os housing
the system and the system itself being capable of withstanding
the effects of natural phenomena such as earthquakes,’}ornadoes,

hurricanes, and floods.

2. General Design Criteiron 4, "Environmental and His?ile Design
Bases" with respect to structures housing the system and the
system itself being capable of withstanding the effects of
external missiles and internally generated missiles, pipe

whip, and jet impingement forces associate with pipe breaks.

3. General Design Criterion 5, "Sharing of Structures, Systenms
and Components” as related to the capability of shared systenms
and components important to safety to perform required safety

functions.

4. General Design Criterion 19, "Control Room," as related to

the design capability of system instrumentation and controls

T — T — i ——— - —— . —— -
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14. Branch Technical Position (BTP) ASB 10-1, “"Auxiliary Feed-
water System Pump Drive and Power Supply Diversity for
Pressurized Water Reactor Plants,” as related to auxiliary

feedwater pump drive and power supply diversity.

The following evaluation discusses the implementation cf the
acceptance criteria identified in SRP Section 10.4.9 and follows

the format of the Review Procedures identified in SRP Section

10.4.9.
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to the main feedwater piping and is isolated from the main
feeduwater piping by a lock=closed=motor-operated valve.
Essential Lines connecting the EFS pumﬁ to the condensate
storage tanks are provided with motor-operated isofation
valves to isolate the EFS from the tank in the event of use

of alternative water source. [However, the lLizensee has not
addressed prevention of damage to Loth EFS pumps due to Loss
of the condensate storage tank resulting from a tornado.

FThis is discussed in more detail in Part II, Section C
recommendation GL=4 of ‘this repdrt* Therefore, we cannot
conclude that the EFS meets the isolation ;ecuirements of General
Design Criterion 44,]

The licensee has indicated that the EFS design shall consider
the requirements of General Design Criterion 2 and the guide-
lines of Regulatory Guides 1.26 and 1.29 witn respect to

its seismic and quality group classification. EHodéver, the
licensee has not indicated the guality group classification
changes that may result from the proposed upgrade. The licensee
is requested to provide the quality group classification of all
the components and piping for the emergency feedwater system
shown in figure 3.l.. of the proposed upgraage Jesign submirttal.
The seismic design review is being conducted separately as part
of MPA C-14 "Seismic Qualification of the Auxiliary Feedwater
Systems", We cannot conclude that the EfS meets the reguirements
of General Design Criterion 2 and the guidelines of Regulatory

Guide 1.26. ]
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Provisions for EFS testing and inspection are included
in the design. Each ESF pump is equipped with a recir-
culation Line to the condensate stérage tank which can
be used for periodic functicomal testing purposes.
Periodic testing of the EFS pumps ard valves is identi-
fied in the plant Technical Specifications. Therefore,
we conclude that the EFS meets the requirements of
General Design Criterion 46 with respect to functional
testing. The EFS components are located in areas that
are accessible during normal plant onpration_tq_oornit
periodic inservice inspection. The normal EFS

valve lineup is used for pump operability testing.’
Therefore, we conclude that the EFS meets the rcqqire-
ments of General Design Criterion 45 regarding design

provisions for inservice inspections.

We have reviewed the EFS design for protection against the

etfects of natural phenomena, pice breaks or cracks in

fluid systems outside containment, single system component

failures, lLoss of an onsite méotive power source, or Loss

or offsite power.

pm—

The Licensee indicated that the EFS upgrade design

would consider the reguirements of General Design Crite~
rion 2 with respect to the structures housing the system
and the .system itself being capable of withstanding the
effects of earthquakes. The seismic design review is being

conductec parately as part of MPA C=-14 "Seismic Qualifica~-

tion of Auxiliary Feedwater Systems".




The licensee indicated that the EFS upgrade design
would consider the requirements of Geqeral Design Crite=-
rion 2 21¢d 4 with respect to the structures housing the
system and:the system itself being capable of withstanding
the effects of tornadces, flood, external misiile;-lnd
internally generated missiles. Additionally, the lLicensee
stated that:
"System components and piping shall have ;ufficiont
physical separation or shielding to protect the
essential portions of the system from the effects

of internally and externally generated missiles.

Functional capability of the system shall also

be assured for fires and the maximum probable flood."”

The licensee also indicated that the condensate storage
tank was not protected against tornado missiles. CThe
licensee should identify all EFS components

which are not protected from tornadoes, floods, external
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missiles and internally generated missiles.] We can not
conclude that the EFS is protected. from floods, tornadoes,
and missiles and meets the requirements of General Design
Criteria 2 «nd & and the guidelines of Regulatory Guide
1.102 and 1.117.

The EFS is not used during startup and shutdown, therefore,
it is considered a moderate energy system for the purposes
of pipe breaks in the EFS. Main steam lLines are located
in the space housing the EFS pumps and the Liceniéc indi=-
cated that the turbine-driv;n and motor driven pumps can
withstand the elevated pressure and témpcratﬁres following
a pipe break. L[The licensee should verify that all essen~-
tial components of the EFS are protected against éhe
effects of high and moderate energy lines. These include
the effects of pipe whip, jet impingement and internal
flooding.] We can not conclude that the EFS me;ts the
requirements of General Design Criterion 4 and the guide~-
lines of BTP AS8 3-1 with respect to pipe breaks cutside
containment.

The EFS can function automatically as required in the
event of a lLoss of offsite power, The heat transfer

path from the steam generators under this condition is

tc the atmosphere via the atmospheric dump vatves., The
turbine driven pump receives main steam from both steam
generators through six=inch Lines containing check valves

and normally-open DC motor operated stop-check valves.







-

Thiz is discussed in more detail in Part 11, Section C, Recommendation
GL=2 of this report. The recirculation Line to the condensate

storage tank contains a single manually operated valve. [Since the
emergency feedwater pumps do not automatically trip, the pumps

could be destroyed if the recirculation path was closed when the

pumps were started. The licensee is required to eliminate the single
failure potential. Acceptable means include removing the internals

of the manual valve or providing redundant parallel valves.] Steam supply

v
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to the turbine driven pump is provided from both steam
generators through separate DC motor-operated valves
connect to provide a common supply to the turbine. A
failure of the common steam admission valve for the
turbine-driven pump would not prevent operation of the
motor=-driven train. Thus, adecuate feedwater is assurec
in the event of a postulated design basis accident con-
current with a single failure. Redundant isolation is
provided for all portions of the EFS from non-essential

system (see Item 1b above). Based on the above, we can not

.

conclude that the EFS meets the requirements of General Necign

Criterion 44 with respect to the single failure criterion.
f. The turbine driven EFS pump train provides a diverse
means of assuring fe;duater supply to the steam generator
independent of all offsite or onsite AC power sources for
at lLeast two hours. The turbine driven pump bearings do
not reguire cooling from an AC dependent source. Auto-
matic actuation and control of the turbine train is pro-
vided with battery=-backed DC power. Therefore, we con-
tlude that the EFS meets the power diversity position
of BTP ASB 10-1.
g. The EFS pcumps are automatically started on receipt of an
energency feedwater actuaticn signal. Steam generator
water level is automatically controlled by the emergency
feed initiation and control system or manually controlled

by the operator from the control room. Therefore, we

Y T RN - i N A o Lot | il | o o et s N die et ey By Ay —— e
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over the entire range of reactor operation including atl
postulated design basis accident. However, the licensee
has not addressed our regquest for idditional information
on the EFS system 1Loarat§ design basis and criteria. We
can not conclude that the EFS meets the cdecay heat removal

requirements of General Design Criterion 44. The flow rate

-

design basis is discussec in nmore cetail ia Part IL,

Section D of this report.

The emergency feedwater system includes all components and equip=-
ment from the condensate storage tank and the condenser hotwell
(including valves and cross connections) to th; connection with
the steam generators. Based on the review of the design and
safety classification for the emergency feedwater system, and
system performance requirements during normal, abnermal, and
accident conditions, we can not conclude that the designm of the
emergency feedwater system and supporting systems is in conformarnc
with all the Commission's regulations as set forth in General
Design Criteria 2, 4, 19, 44, 45, and 45 anc reets 2lL the
guicdelines contained in Regulatory Guides 126, 1.6¢,

1.102, 1.117 and Branch Technical Positicns ASB 10-1 and ASB

3-1 and, therefore, is not acceptable., Areas of noncon-

formance are outlined in the above paragraphs.
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submitted by the licensee were aisc evaluated. And, we evaluated the

licensee's design basis for EFS flow reguirements. _

Section A and B are our evaluation ofnthe present EFS against our generic
short=term recommendations and our short-term recommendation

resulting from our review of the reliacility analyses. Section

C is our evaluation of the EFS upgrade design against our generic
lorig=term recommendations and our long=-term recommendations

resulting from our review of the reliability analyses. Section D

is ocur evaluationof the design basis ' for the EFS flow require=

ments.

Genersi hor: Term Recommendaticns

In reviewing the short=term re:ommendat{on, information from the
following scurces was considered: the Technical specifications
for CR3, the Reliability studies submitted by lLicensee in a
letter dated December 27, 1979, and letters from the licensee

dated Augusf 17, 1979, September 16, 1981 and April 1, 1979.

Recommendation GS=1 = "The licensee should propose modifica=-

tions to the Technical Specifications to Limit the time that
.One AFW system pump and its associated flow train and essen-

tial instrumentation can be incperable. The outage time

Limit and subsegquent action time should be as required in

current Technical Specifications; i.e., 72 hours and 12 hours,

respectively."”
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wWe have reviewecd the licensee's response and it is our

positien that monthly inspections be performed to verify that
locked open valves in the EFS flow path are locked and in the
proper position. The licensee should propose within 60 days of
receipt of this status reports, Technical Specifications which in=
corporate this surveillance requirement., We will report on the

resolution of this matter in a2 supplement to this SER.

Recommendation GS=3 - "The licensee has stated that it throttles

AFW system flow to avoid water hammer. The licensee should
reexamine the practice of throttling AFW system fiow to avoid
water hammer. The licensee shouid verify that the AFW systenm
will supply on demand sufficient initial flow to the necessary
'steam generators to assure adequate decay heat remcval follow=
ing Loss of main feedwater flow and reactor trip from 100%
power. In cases where this reecaluation results in an increase
in initial AFW system flow, the licensee should provide suffi-
cient information to demonstrate that the required initial

AFW system will not result in plant damage due to water hammer."

The EFS is not throttled to avoid water hammer, we therefore,

conclude that Recommendation GS=-3 is not applicable to CR3.

Recommendation GS=4 - "Emergency procedures for transferring

to alternate sources of AFW supply should be available to the
plant operators. These procedures should include criteria

to inform the operator when, and in what order, the transfer

to alternate water sources should take place. The following

cases should be covered by the procedures:
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(1) The case in which the primary water supply is not ini-
.tially available. The procedures for this case should
include any operator actions required to protect the

AFW system pumps against self-damage before water flow

is initiated.

(2) The case in which the primary water supply is being de=-
pleted. The procedures for this case should provide
for transfer to the alternate water sources prior to

draining of the primary water supply."”

Emergency Procedure EP-108, "Loss of Steam Generator Feed"
directs the operators to open the motor-operated valves that
will connect the hotwell (alternative source) to the suction
of the EFW pumps and then to close the motor-operated suction
valves frem the CST, when CST Low level is alarmed. The
procedures, also, address action required to provide a third
source. We conclude that the procedures are in compliance

with our recommendation and are, therefore, acceptable.

5% & mmen i S=5 = "The as-built plant should be capable
-0f providing the required AFW flow for at least two hours
from one AFW pump train, independent of any alternating current
power source. If manual AFW system initiation or flow control
is required following a complete loss of alternating current
power, emergency procedures should be established for manually
initiating and controlling the system under these conditions.
Since the water for cooling of the Lube oil for the turbine-

driven pump bearings may be dependent on alternating current
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power, design or procedural changes shall be made to elimi=-
nate this dependency as soon as possible. Until this is done,
the emergency procedures should provide for an individual to
be stationed at the turbine-driv;n pump in the event of the
loss of all alternating current power to monitor pump bearing
and/or (ube o0il temperatures. If necessary, this operator,
would operate the turbine-driven pump in a manual on-off

mecde until alternating current power is restored. Adequate
Lighting powered by direct current power sources and commu=-
nications at local stations :hodld- also be previded if

manual initiation and control of the AFW system is needed.
(See Recommendation GL-3 for the longer-term resolution of this

concern.,)"”

In a Letter dated September 16, 1981, the licensee stated

““the present EFWS was modified such that the turbine driven
pump can be automatically actuated when aLl AC power is

lest. The bearings on the turbine=driven pump and turbine

are lubricated by slinging oil from reservoirs near the
bearings. Lube o0il cooling is accomplished by heat transfer

to the pumped fluid." We have reviewed the ! icensee's response
and conclude that our recommendation is adequately met, and

therefore, acceptable.

Recommendation GS=6 - "The licensee should confirm flocw path

availability of an AFW system flow train that has been out

of service to perform periodic testing or maintenance as follows:
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(1) Procedures should be implemented to require an opera-
tor to determine that the AFW system valves are properly
aligned and a second operator to independently verify

that the valves are properly aligned.

(2) The Licensee should propose Technical Specifications
to assure that prior to plant startup following refuel~-
ing shutdown, or any cold shutdown of Longer than 30
days duration a flow test would be performed to verify
the normal flow path from the primary AFW system water
source to the steam generators. The flow test should
be conducted with AFW system valves in their normal

alignment."

Surveillance Procedures SP=-349, "Emergency Feedwater System
Operability Demcnstration,” requires monthly test to determine

that the EFS valves are properly aligned and independent
verification of the alignment of the valves. The CR3 !
Technical Specifications require the EFS be demonstrated
operable at least .wnce per 31 days. Operable is cemonstra-
ted by verifying that the steam turbine=-driven pump develops
the proper discharge pressure on recirculation flow. We have
reviewed the Licensee's Technical Specifications and it is

our position that the normal flow path from the primary

EFS water source to the steam generators be verified following
a.refueling shutdown or any cold shutdown of longer than 30
days duration. Within 60 days of receipt of the status report,
the licensee should propose modifications to the Technical Speci=
fications to incorporate our recommendation. We will report on

the resolution of this matter in a supplement to this SER.

— o —
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Recommencation GS=7 = "“The Llicensee should verify that the

automatic start AFW system signals and assoriated circuitry
are safety grade. If this cannot be verified, the AFW systenm
automatic initiation system should be modified in the short=-
term to meet the functional requirements listed below. Ffor
the longer term, the automatic initiation signals and ciruits

should be upgraded to meet safety-grade requirements as in=-

dicated in Recommendation GL=-5.

(1) The design should provide for the automatic initiation

of the auxiliary feedwater system flow.

(2) The automatic initiation signals and circuits should be
designed so that a single failure will not result in the

loss of auxiliary feedwater system function.

(3) Testability of the initiation signals and circuits shall

.

be a feature of the design.

£4) The initiation signals and circuits should be powered

from the emergency buses.

(5) Manual capability to initiate the auxiliary feedwater
system from the control room should be retained and
should be implemented so that a single failure in the
manual circuits will not result in the Loss of system

function.

e e - -y . - - e e ppy—— . g — e P
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(6) The alternating current motor=driven pumps and valves
in the auxiliary feedwater system should be included
in the automatic actuation (simultaneocus and/or seguential)

of the Loads to the emergency buses:

(7) The automatic initiation signals and circuits shall be
designed so that their failure will not result in the
less of manual capability tc initiate the AFW system from
the control room,"
The Licensee indicated that the present EFS design includes control
grade automatic initiation signals and circuits. We have reviewed
the licensee's response and conclude that since the automatic ini=-
tiation circuitry for the EFS presently meets control grade require=

ments, recommendation GS-7 is met, and therefore accebtable.

B. Additional Short Term Recommendations

1.

Recommendation = "The licensee should provide redundant level

indication and Low level alarms 'in the control room for the
AFW system primary water supply, to allow the operator to
anticipate the need to makeup water or transfer to agc alter-
nate water supply and prevent a low pump suction pressure
condition fro; occuring. The low level alarm setpoint should
allow at least 20 minutes for operator action, assuming that

the lLlargest capacity AFW pump is operating.”

For Long=term, the level indication and alarms must be safety
gracde with redundant sensors, detectors readouts, and alarms
all the way from the (ST to control room, including power
supplies. Circuitry equipment and power supplies are required

to be Class lE.

T ey e B e e P NP
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The Licensee indicates thatonly a level alarm exist in the
present design. The level alarm allows the ope¢~ator one

hour to transfer suction. The upgraded gFS will provide
redundant safety-grade lLevel indication and low lLevel alarms
for the CST. We have reviewed the licensee's response and it

is our position that redundant leve! indications and alarm

should be provided prior to startup from the next refueling
outage. We will report on the resolution of this matter in a

supplement to this SER.

Recommendation (This recommendation has been revised from

the original recommendation in NUREG=06119 = "“The licensee

should perform a 48-hour endurance test on all EFS system
pumps, if such a test or continuous period of operation has
not been accomplished to date. Following the 48-hour pump
run, the pumps should be shutdcocwn and ccoled down and then
restarted and run for one hour. Test acceptance criteria
should include demonstrating that the pumps remain within
design Limits ;nd that pump room ambient conditions (temper=-

ature, humidity) do not exceed environmental qualification

limits for safety-related equipment in the roca."

By letter dated August 17, 1978, the lizensee provided the
requested information concerning the endurance test cf the
motor driven end turbine driven emergency feedwater pumps.
We have reviewed the licensee's response and conclude that this

recommendation is adequately met and therefore, acceptable.
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The Licensee indicated that the emergency feedwaer piping
contains no temporary strainers which could cause flow block
age if plugged. We have reviewed the Licensee's response
and conclude that our recommendation is idequatety, met and

therefore acceptable.

Recommendation = "Preventive Maintenance Scheguling

During pericds when one AFW train is unavailable due to main-

tenance or repair, the reliability of the system is signi-
ficantly affected. FPC states #n its proposed plan to {m-
prove AFW reliability that "the effect of preventive main-
tenance onthe AFW system reliability is an unavoidable con=-
trebution as it must be performed in accordance with the
manufacturer's recommendation and FPC pelicy.” The lLicensee

should confirm that:

(1) The preventive maintenance schedules have been reviewed
to determine whether all unnecessary or marginally bene~-
ficial procedures have been eliminated and the time be-
tween maintenance increased so as to minimize, to the ex-

tent practical, the time out for preventive maintenance.

(2) The preventive maintenance schedules have been reviewed
to assure that the greatest extent practical their
procedures will be conducted during periods of cold

shutdown.
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Recommendation = Interaction of AFW with Integrated Con-

trol System (ICS) and with Steam and feedwater Line Break

Detection and Mitigation Systems.

The licensee should separate the ICS from AFW iniiiation

and control, and reduce the interaction of the AFW with

Steam and Feedwater Line Break Detection and Mitigation

Systems., The potential fcr common cause failure of the

AFW due to interactions with these two Systeqs is dis~-

cussed in NUREG-0667. The Llicensee should implement

the following recommendations:

(1) The separation of the AFWS initiation and control
from the ICS, and

(2) The reduction in adverse interaction of the steam
and feedwater line break detection and mitigation

systems with the AFWS.

The licensee indicated that the EFS initiation and control

is separated from the ICS is the upgraded design.

For small breaks which do not depressur<ze a3 steam jenerator or

require a lLong time to ¢ *szurize, the EFS will not be automa-
tically initiated. - dks which result in the Zspressurizatio
of a steam generato-. oni, ‘'he depressurized steam generator will

be isolated and only the intact steanm generator will receive
emergency feedwater flow. We have reviewed the L(icensex's respons
and conclude that our recommendation is ddequately met, The

separation of automatic initiation signals And circyits from the
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ICS will be reviewed as part of Item II.E.1.2 of NUREG~-
0737 in detail by the Instrumentation and Control Systems

Branch (ICSB) and a separate SER will be provided by ICSB.

7. We have not completed our review of the revised
Reliability Analysis for the emergency feedwater system

uparade. We will report on the resolution of this matter

in a supplement to this SER.

“"Basis for Auxiliary Feedwater System Flow Recuirements"”

In Enclosure 3 to our letter of January 28, 1981,-9& requested
the licensee to provide certain information regarding the

design basis for ESF flow reguirements.

The Licensee has not yet responded to this recommendation.
We, therefore, will provide our evaluation of their response

in a supplement to this SER.




