MAR 1 ¢ 1983
Docket MNo. 50-263

Mr. Do HM. Busolf

Nuclear Support Services Department
Northern States Power Company

414 Nicollet Mall - 8th Fleor
Minneapolis, Minnesota 55401

Dear Mr, Musclf:
SUBJECT: MNUREG-0737, ITEM 11.K.3.13, "RCIC AUTUMATIC RESTART"
Re: HMonticello Nuclear Generating Plant

Tter I1.X.3.13 of NUREG-0737 required: (1) separation of high pressure coolant
injection (HPCI) and reactor core isolation cooling (RCIC) system initiation
levels, and (2) modification of the RCIC initiation logic to cause automatic
RCIC restart on low reactor vessel water level.

In a letter to D. G. Eisenhut, HRC from R, H. Buchholz, GE, dated Uctober 1,
1930, General Electric, on behalf of the BUR Owners Group, transpifted an
evaluation regarding the separation of the HPCI and RCIC initiation levels,
The staff has reviewed and concurs with the conclusion of the General Electric
analysis that no significant benefit is gained by the separation of the
initiation levels. Enclosure {1) is the staff's Safety Evaluation for RCIC
and HPCI initiation level separation. Therefore, this item is considered
complete and no action is required by you with regard to this aspect of Iten
I1.X.3.13.

In a letter to D. G. Fisenhut, NRC from D. B. Waters, Chairman of the BUR Owners
Group, dated December 29, 1980, the Owners Group provided an evaluation of a
nroposerd modification for the RCIC system to allow automatic restart following

a trip of the system on high reactor vessel water level. The recommended nodi-
fication would relocate the existing high water level trip from the RCIC turhine
trip valve to the steam supply valve. The staff has reviewed this preposal and
finds it acceptahle on a generic hasis. Enclosure (2) is the staff's generic
Safety Evaluation for RCIC system automatic restart.

The staff's Safety Evaluation (Enclosure 2} included a number of considera-

tions to he addressed during the developrment of plant specific changes to

logic circuits when implementing this proposed modification. Therefore,

the staff has developed plant specific acceptance criteria {Enclosure 3)

to be used as guidance when developing specific changes for your faciiity.

You are requested to verify that the acceptance criteria delineated in Enclosure
(3) will be satisfied when this change is implemented. If the criteria will

be satisfied, so state. Should any of the criteria not be met, you are requested
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to provide appropriate justification for non-compliance or to describe how
your design satisfies the intent of the criteria. Also, you are reguested
either to confirm that the modification has already been made or to provide
a schedule for the implementation of this modification. VYour response is
requested within 30 days of receipt of this letter.

This request for information was approved by the (ffice of Management and
Budget under clearance number 3150-0065 which expires May 31, 1983,

Sincerely,

Original signed by
C Y Rowem b
“Domenic B. Yassallo, Chief
Operating Reactors Branch #2
Divisicn of Licensing

Enclosures:

(1) Safety Evaluation, "Separation of RCIC and HPCI Initiation Levels.”

{2) Safety Evaluation, "Generic Evaluation of BWR Owners' Group Proposed
Change for RCIC Automatic Restart.”

(3) Plant Specific Acceptance Criteria for RCIC Automatic Restart.

cc w/enclosures

See next page
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Mr. D. M. Musolf
Northern States Power Company

cc:

Gerald Crarno?®, Esquire

Shaw, Pittman, Potts and
Trowbridge

1800 M Street, N. W.

Washington, D. C. 20036

U.S. Nuclear Regulatory Commission
Resident Inspector's Office

Box 1200

Monticello, Minnesota 55362

Plant Manager

Monticello Nuclear Generating Plant
Northern States Power Company
Monticello, Minnesota 522362

Russell J. Hatling, Chairman
Minnesota Environmental Control
"Citizens Association (MECCA)

Energy Task Force
144 Melbourne Avenue, S. E.
Mi::neapolis, Minnesota 55414

Ms. Terry Hoffman

Executive Director

Minnesota Pollution Control Agency
1935 W. County Road B2

Roseville, Minnesota 55113

ir. Steve Gadler
2120 Carter Avenue
St. Paul, Minnesota 55108

Commicsioner of Health
Minn:-ota Department of Health
717 Delaware Street, S.E.
Minneapolis, Minnesota 55440

Mr. D. S. Douglas, Auditor
Wright County Board of Commissioners
Buffalo, Minnesota 55313

U.S. Environmental Protection Agency
Region V Office "
Regional Radiation Representative
230 South Dearborn Street

Chicago, I1linois 60604

James G. Keppler

Regional Administrator, Region III
U.S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137
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SAFETY EVALUATION

BWR OWNERS GROUP GENERIC RESPONSE

"SEPARATION OF HIGH-PRESSURE COOLANT

INJECTION AND REACTOR CORE ISOLATION COOLING

(RCIC) SYSTEM INITIATION LEVELS"

Position

Currently, the reactor core isolation cooling (RCIC) system and the high-
pressure coolant injection (HPCI) system both initiate on the same low-water-
level signal and both isolate on the same high-water-level signal. The HPCI
system will restart on low water level but the RCIC system will not. The RCIC
system is a low-flow system when compared to the HPCI syétem. The inftiation
levels of the HPCI and RCIC system should be separated so that the RCIC system
initiates ‘at a higher water Tevel than the HPCI system. Further;.the initiation
Togic of the RCIC system should be modified so that the RCIC system will restart
on.low water level. These changes have the potential to reduce the number of
challenges to the HPCI system and could resqu in less stress on the vessel

from cold water_injection. Analyses should be performed to evaluate these )
changes. The analyses should be submitted to the NRC staff and changes should
be implemented if justified by the ana]yses

Staff Position

The staff position given in NUREG-0737, Item II1.K.3.13 is in two partszj"
The first, which is addressed in this Safety Evaluation, deals with
separation of initiation levels for‘HPCI and RCIC. The second, which

is addressed in a separate Safety Evaluation, deals with restart of

RCIC on low water level after automatic shut-off on high water level.
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The reasén for considering -separating fﬁe HPCI and RCIC fnitiation lével; 1; to
rgduce the number of thermal cycles on the reactor vessel qnd‘intgrnaIS re#ulté‘.
ing from HPCI operation. The reason for considering’aﬁtomatic‘réstaré of'RCIC
on low water level is increased reliability and reduced required‘operator

action.

In a letter to D. G. Eisenhut, NRC from R. H. Buchholz, GE dated October 1,

1980, General Electric, on behalf of the BWR Qwners Group, transmitted an
eyaluation regarding the separation of the HPCI and RCIC initiation levels.

This letter concludad that separation of the initiation levels would be of

negligible benefit,

Two classes of transients can cause RCIC and HPCI initiation:
1) .Initiation of HPCI and RCIC on low water level after feedwater
is tripped on high reactor water level. For these transients, the

inventory is slowly lost due to decay heat steam generation.

2) Initiation of HPCI and RCIC following a sudden loss of feedwater.
For these transients, inventory loss is rapid with HPCI and RCIC

jnitiation occurring approximately 20 seconds after event initiation.

In the first category, the level decrease is slow;fbr most events becéuse of

“the Tow power condition at the time the feedwater is tripped. A small amount

of makeup water is needed and if feedwater cannot be restored, sufficient time
“is usually available such that RCIC would be started.manually as the‘waier'Tevef
slowly decreases below the normal operatihg range. Since such manua1 actidn}has
been demonstrated to be successfd] for avoidance of HPCI actuation, it is .
considered sufficient and more desirable than an increase of the RCIC setpoint’

close to the normal operating water level.
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In the second class of events, 1§s§ of ‘feedwater is accompanied by a large .-
and rapid drop in water lékel.' Low levél scram is initiated in approximately
5 seconds, with RCIC and HPCI actuation occurring shortly thereafter. With

both systems operating, water level is quickly restored. Due to the rapidity

of the trénsient, HPCI initiation cannot be ayoided even if the RCIC setpoint

is raised to the normal operating level.

For both types of events, automatic RCIC operation could avoid HPCI initiation
1f the HPCI setpoint were Towered; however, no significant benefit is fealized
unless the HP;I setpoint is lowered to the low-low water Tevel (Tevel 1),

Since such a drastic Towering of the HPCI setpoint lessens the existing margin
for assurance of adequate core cooling, Towering of the HPCI setpoint is not

warranted.

Conclusion
We agree with the conclusion of the General Electric analysis of the separ-
ation of HPCI and RCIC setpoints. No significant safety benefit is gained by

separating the HPCI and RCIC initiation setpoints.

Principal Contributor: P. J. Polk
M. W. Hodges

Dated: MaR 14 1983
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GENERIC

SAFETY EVALUATION
BWR_OWNERS GROUP PROPOSED CHANGE FOR

REACTOR CORE ISOLATION COOLING (RCIC) SYSTEM

"AUTOMATIC RESTART"

BACKGROUND:
Item II1.K.3.13 of NUREG-0737, addressed two items related td the RCIC system.
The first item is related to the separation of the initiation levels for RCIC
and high pressure coolant injection (HPCI) based on low reactor water level.
The staff has concluded that this change is not necessary based on the re-
view of an analysis provided by the BWR Owners Group: The second

item 1is related to the modification of the initiation logic for the
RCIC system to permit automatic restart on low water level following a trip
of RCIC on high water level. By letter dated December 29, 1980, from D. B.
Waters, Chairman, BWR Owners Group, to D. G. Eisenhut, NRR; an evaluation of
RCIC automatic restart conducted by the General E]ectric Company was provided.
The evaluation included a conceptual design change which is generic to all

BWR RCIC systems.

EVALUATION:

The General Electric generic evaluation of RCIC automqtic restart-considered
various means to implement this change. Based on thi;mrgview it was de-
termined that the closure of steam supply valves.in liet of the RCIC turbine.

trip valve on high water level offered a simple, reliable and direct way

to implement this change.

The evaluation provided a typical elementary diagram in order to indicatg_the\

changes which would be required. The present design uses a turbine trip

Dupe
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relay energized by parallel contacts which energize the trip relay for

the various conditions to.initiate a trip of the RCIC turbine. One

of these contacts closes on sensing high reactor water level.' This contact
is femoved from the trip relay circuit and is used to energize an auxilfafy
relay which is used to close the steam supply valve and activate a new
annuncia?or window. The new alarm point is provided since the existing

alarm on a high water level trip is derived from the turbine trip valve
positiqn and this valve will not be closed on the high water level condition.
In the present design the high water level trip contact is wired in series
with a steam supply valve full open limit switch. In the proposed change this
contact is eliminated since this interlock is no longer necessary. For plants
with solid state logic, the same functions would be incorporated using solid |

state devices.

The c]osure of the motor operated steam supp]y valve occurs over a period

of 15. seconds or less in contrast to the fast c1osure of the spring loaded
trip valve. A conservative estimate was made to determine the additional

water which could be added to the reector vessel fo]loying a high water level
trip and this was found to be insignificant, 200 gallons or less. Based on

a review of Licensee Event Report (LER) data it was conc]uded that the re-
11ab111ty of the steam supply valve is comparable to ‘that of the turbine trip
;a1ve and therefore this change does not reduce the re11ab11ity of term1nat1on
of RCIC flow on high water level. Further. in that the turbine trip valve does

| not have to be manually reset and reopened following a high water level trip,

overall reliability of RCIC restart is improved.
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The initiation of the RCIC system includes the following functions
which are not reset by the high water leyel trip and specific considerations which

were included in the evaluation of RCIC automatic restart:

-t

1. .Gland seal system starts.

2. Turbine lube o0il cooler cooling water supply valve opens.

Other functions which occur on initiation of the RCIC system are either not
reset by the high water level trip or are performed automatically on restart
of RCIC. -An example of the former is the interlock which opens the_condeﬁsate
suction to the RCIC pump, if it were closed, when the system is initiated. Since
it is opened on initiation of the RCIC system, no additional action would be
required for automatic restart. Examples of the latter are the reopening

of the steam supply valve and actions which are perfgrmed as a consequence

of the closure of the steam supply valve. These include the reset of the

ramp generétor function to control acceleration of the RCIC turbine oﬁ
start-up, closure of the vessel injection and minimum flow va]ves and opening
of appropriate drain valves. For those functions which are not_reset on the
high water level trip, the gland seal system can continue to operate. Term-
ination of the cooling water supply to the lube 0il coo]er is only perfarmed
manually for all system trips. The cooling water source is the condenééteA
storage tank and is discharged to the clean radioactive waste systeﬁ. ‘
General Electric notes that plant unique considerations may require that thig;'
valve be reclosed prior to system restart. In this case the logic should -

close the lube 0il cooler cooling water supply valve following a high water

level shutdown of the RCIC system.
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Another plant specific consideration applies to those plants that do not
have an electrical trip solenoid on the turbine trip valve. For these plants
a shutdown of the turbine by the closure of the stéam supply valve would
eventually result in a loss of oil pressure and closure of the trip vﬁ]ve.
This is due to the design of the oil dash pot syétem used for engaging and
releasing.the trip mechanism. These plants must replace the dash pot trip
mechanism with an electrical solenofd similar to that mechanism used on
later plants. The RCIC pump minimum flow recirculation valve is c]gsed
when the discharge flow is above a set limit and during standby operation
it is closed wben the steam supply valve is closed or when. the turbine trip
and throttle valves are closed. General Electric notes that each plant

should verify these interlocks are a part of the RCIC system logic.

General Electric notes that some additional functions may be involved which
are associated with the operation of the RCIC system. An example noted is
the operation of a room cooler based on the system logic, such as steam supply

valve position. For the proposed change, it may be appropriate to maintain

such systems in operation during periods when the automatic restart could occur.

CONCLUSION:

Ihé proposed change to the logic circuits of the Rgit systéﬁ removes thg
high water level trip signal from the RCIC turbine trip valve circuit<§ﬁd .
initiates closure of the steam supply valve. A new alarm point is provided

to indicate shutdown of the RCIC turbine on high water level. This change

P

retains the same basic functions provided by the original design. Therefore

we find the proposéd—genefic logic change to be acceptable.
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The evaluation included considerations of valve stroke times and hardware
reliability related to RCIC turbine shutdown with the steam supply valve
vs. the turbine trip valve. Also plant specific modifications for those
plants having oil dash pot trip mechanisms have beén identified in order

to be compatible with the proposed change. Therefore we find that adequate
consideration has been given to the reliability and operability of the RCIC

shutdown -with the steam supply valve in lieu of the turbine trip valve on

high water level.

The evaluations included consideration of actions which are not reset by the

high water level trip as well as those which are. FEach has been ahalyzed

and plant spec%fic considerations have been identified along with recommendations
to assure overall systems operability.  We find that functional requiremenfs

for system restart have been adequately addressedvfrom the systems operation

standpoint.

Since the proposed changes provide a generic resolution for RCIC automatic
restart with guidance to develop plant specific modifications, the staff

concludes that an independent design review of plant specific changes and a

functional system test following implementation will provide adeduate assurance

of the adequacy and operability of the modified system, Plant specific acceptance

criteria have been developed and are provided in enclosure (3).-

Principal Contributor: P. J. Polk
M. Wigdor
Dated: MAR 1¢ 1983
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PLANT SPECIFIC

ACCEPTANCE CRITERIA

FOR REACTOR CORE ISOLATION

COOLING (RCIC) "AUTOMATIC RESTART"

The RCIC system shall be modified to relocate the existing logic

for the high reactor vessel water level trip from the RCIC turbine
trip valve to the steam supply valve to:permit subsequent auto restart
of the RCIC system on low water level. This change will be consistent
with actions identified in the BWR Owners Group proposed modifi-
cation, noted above, for RCIC automatic restart, including plant

specific considerations.

The modifications to the RCIC system shall be designed and
implemented to standards consistent with the original system

design.

For those plants for which the RCIC systém is classified as a
safety-related system, the quality assurance requirements of
Appendix B to 10 CFR Part 50 apply. In order to provide assurance
that the modifications of the RCIC system are imp1emented'to
standards‘commensurate with the systeTs importance to safety
for those plants for which the RCIC system is not classified as
a safety-related system, the following requi;ements ére app]icab]g. '
a) Design control measures shall provide for verifying the ' -
adequacy of the desién, sdch as by the performance of aﬁ _
independent design review of the changes, consistent with
the intent of Section III "Design Control", of Appendix B
to 10 CFR Part 50.*
*Reference to Appendix B is to provide guidance rather than to

establish specific requirements.
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b) A system function test shall be conducted to verify the
adequacy of the design to satisfy its functional performance
requirements consistent with the intent of Section XI, Test

Control of Appendfx‘B to 10 CFR Part 50.*



