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A e o HARTFORD. CONNECTICUT 06141-0270
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May 22, 1984

Docket No. 50-423
Bill&4

Director of Nuclear Reactor Regulation
Attn: Mr. B. J. Youngblood, Chief
Licensing Branch No, 2

Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Gentlemen:
Millstone Nuclear Power Station, Unit No. 3
Summary/Submittal of Responses to RSB
Draft SER Open [tems

Attached is the status to all identified items within Enclosure 2 of the RSB Draft
SER. The attached status reflects discussions held with the NRC in a meeting on
May 9, 1984, Also attached are the responses to all RSB Draft SER, Enclosure 2
items except those listed with the remark "not attached" on the status listing.
Additionally, it addresses items not identified within Enclosure 2 but within the
text of the Draft SER. These are TMI item [I.B.1 and the Draft SER item on the
quantity of DWST water allocated exclusively to the AFWS, which we have
designated as Item No. 23,

If you have any questions please contact our licensing representative directly.
Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY ET AL
By Northeast Nuclear Energy Company, Their Agent

Senior Vice President
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STATE OF CONNECTICUT )
) ss. Berlin
COUNTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear Energy Company, an
Applicant herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Applicants herein and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.

My Commission Expires March 31, 1988



Item No.

1 (440.1%)
2 (440.15
3 (440.24)
4 (440.28)
5  (440.31)
6 (440.32)
7  (440.34)
8 (440.36)
9  (440.41)
10 (440.46)
11 (440.49)

ATTACHMENT

Summary of the Status of RSB items

from the NRC Meeting May 9, 1984

Status Required Actions/Comments

o closed

o confirmatory

o open

Closed

Closed

Closed Closed contingent on NRC's
verification of compliance with BTP 5.1

Closed

Closed

Closed Closed contingent on verifying task
analysis during CRDR of "switchover"
procedures. (This is reflected in
response as of May 21, 1984.)

Closed

Closed

Closed

Closed

Closed



12 (440.50)

13 (440.55)

14 (440.56)

and 440.57)

15

16

17

18

19

21
22

(440.59)
TMI ILB.1

T™I
ILK.3.10
™I
ILK.3.17

Closed

Open

NA

Confirmatory

Closed

Confirmatory

NA

Closed

Closed

Closed
Closed

*(Need to verify assumptions for fuel
failures and the basis.) Additionally
need to verify that the assumed most
limiting single failure is correct and
that it is not a stuck open relief valve.
Closed contingent upon NRC
verification of the use of proper
assumptions.

Subsequently closed as indicated during
telecon on May 11, 1984.

This item was combined with #14

Discussed in FSAR Section 1.10. Not
assigned an open item number.

Provide further details of analysis

This item is NA to Millstone 3.

Item discussed during meeting (not
attached).
Item discussed during meeting (not
attached).

Contingent upon W verifying, via
testing results, that the capacity of
RHR relief valves passing water is

adequate (not attached).



23 Closed
(440.63) Revised response attached. This was

not a Draft SER open item.

*During the meeting on May 9, 1984 the NRC expressed the concern that the
assumption for fuel failures was low (.29%). This (.29%) represents the assumed
fuel defects used "\ the analysis to account for activity in the primary coolant
from prior operation. Six percent of the fuel rods in the core are postulated to
have clad damage, as stated in FSAR Section 15.3.3.



MNPS-3 FSAR

NRC Letter: May 31, 1983

Question Q440.14 (Section 5.2.2)

In Section 5.2.2.11.1 of the FSAR, you indicate that "an auctioneered system
temperature is continuously converted to an ailowable pressure and then compared
to the actual RCS pressure. The system logic will first annunciate a main control
board alarm whenever its measured pressure approaches within a predetermined
amount of the allowable pressure, thereby indicating that a pressure transient is
occurring. On further increase in measured press.:e, an actuation signal is
transmitted to the PORVs when required to mitigate the pressure transient.” Our
review of the low temperature overpressure protection design for certain other
Westinghouse plants indicates that a failure in the temperature auc tioneer for one
PORVn?signaling it to remain closed) could also fail the other PORV closed (by
denying its permissive to open). Address this concern about a potential common
mode failure in the low temperature overpressure protection system for Millstone.

Response:

The instrumentation and control and electrical power supply system for the
Millstone 3 interlocks for RCS pressure control during low temperature operation is
channelized and equipped with a manual arming feature to provide redundant train
control for the redundant pressurizer PORVs such that instrumentation is not
shared (i.e., common) to the redundant channels. Therefore, any single random
failure in one train will not prevent protective action at the system level. Refer
also to FSAR Section 7.6.8.




MNPE-3 FSAR

NRC Letter: May 31, 1983

Question Q440.15 (Section 5.4.7)

Recent plant experience has identified a potential problem regarding
the loss of shutdown cocling during certain reactor coolant system
maintenance evolutions. On a number of occasions when the reactor
coolant svstem has been partially drained, improper reactor coolant
system level control, a partial loss of reactor coolant inventory, or
operating the RHR system at an 1nadequate NPSH has resulted 1in air
binding of the RHR pumps with a subseguent loss of shutdown cooling.
Regarding this potential problem, provide the following additional
infermation:

i, Discuss the design or procedural provisions incorporated tc
maintain adejuate reactor coolant system inventory, level
control, and NPSH during all operations in which RHR cooling
is reguired

2> Discuss the provisions incorporated to ensure the rapid
restoration of the RHR system tc service in the event that
the RHR pumps become air bound

3. Discuss the provisions incorpecrated tc provide alternate
methods cof shutdown cocling in the .event of loss of RHR
coeling during shutdown maintenance. These provisions
should consider maintenance periods during which more than
one cooling system may be unavailable such as loss of steam
generators when the reactor coolant system has Dbeen
partially drained for steam generator inspection or
maintenance.

Response:

b 48 Reactor coolant inventory (level) control during maintenance
operaticns is performed in accordance with specific
maintenance procedures and Technical Specifications.

Technical Specifications specify multiple heat removal paths
be available from residual heat removal, operable steam
generators, or a combination of both. The redundan¥ and
independance of these paths ensures a high degree of
reliasbility in heat removal capability.

‘Reactor coclant draining is tc the point where the indicated
level 1s stable and at the elevaticn of the center of the
reactor vessel nozzles. At this point, reactor coolant
level is monitcred to ensure that the RHR system inlet lines
do not become uncovered. Inventory makeup, if required, can
be accomplished via the charging pump(s).

Should a RHR inlet line become uncovered, air may be drawn
into the suction piping and entrained in the fluid. aFactor

Revision 1 Q440.15-1 May 1984




MNPS-3 FSaAR

which minimize the effects of air entrainment on pump
performance ave« \j}_

rf‘ﬁe elevational difference between the inlets to the
RHR su~’ ion piping and the RHMR pumps provides for
positive nead at the pump inlets.

Provisions have been made t*o minimize the effects of air
entrainment. Should such an event, however, preclude the
use of the cperating RHR subsystem, actions will be taken to
yestore reactor coolant inventory through use of the
centrifugal charging pumps and, if necessary, alignment of
the refueling water storage tank to the RHR system.
Following these actions, the operator would attempt to start
the standdy RHR pump (or restart either pump if both
subsystems were initially operating). Particular attention
is placed on specific pump venting procedures to ensure that
the second (or restarted) RHR pump does not become airbound.

Such actions (restoration of reactor coolant inventory
followed by pump starting while using appropriate vent
erocedures) have been found acceptable through review of
operating plant events invelving loss of RHR systems due to
inadeguate control of reactor coolant inventory (level).'l’

Several methods for shutdown cooling are available in the
event of loss of RHR cooling. These include the use of the
stear generators and the auxiliary feedwater system when
available. If the steam generators are not operable but the
reactor coolant system remains pressurized and the reactor
coolant pumps (RCPs) are operable, restarting or jogging of
the RCPs can remove decay heat by mixing.

During extended shutdown periods when the steam genevrators
are not available dus to partial draindown of the reactor
coolant system, consideration must be given to the reduced
heat load placed on the RHR system, Such consideration
-permits the use of one RHR subsystem while the second RHR
subsystem remains in standby mode.

Reference:
1. Vine, G. and Lavman, W, Residual Heat Removal Experience Review

and Safety Analysis, Pressurized Water Reactors. NSAC-S52,
Electric Power Research Institute. January 1983, pp 2-8, 2-11.

Revision 1 Q440.15-2 May 19384
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NRC Letter: May 31, 1983

Question Q440.24 (Section 5.4.7)

In accordance to 3ranch Technical Position RSB 5-1, the system(s)
shall be capable of bringing the reactor to a cold shutdown condition
with only offsite or onsite power available within a r2ascnable
period of time following shutdown., assuming the mest limi
Sailure., A reasonable period of time is cons:iderad %o be

Identily the most limiting single failure and provide :the basis for
selecticn of this failure. Provide an analysis to show that the
reactor can be brougnt to the RHS entry conditions within 36 hours.
Identify and justify the assumptions used in the analysis. Alsc
identify the non-safety related systems for which credit is taken and
the basis for use of these systems. Provide a sequence of esvents and
aciicns and their time of occurrence.

Response:
The Millstone 3 cold shutdown capability is as follows.
Jenzral

The ability to bring a plant to safe shutdown conditions following
any postulated svant has been the subject of several licensing
guidance documents in recent years. These documents have attempted
te provide the designer with adequate guidance in incorporating
appropriate systems, components, and procedures such that the plant
can reliably reach and maintain safe shutdown canditions.

This discussion displays the degree of compliance of the Millstone 3
design with the requirements as outlined, in Branch Technical
Position RSB S-1, Revision 2. Hé attached Table Q440.24-1 provides
a brief line-by-line comparison of the Millutone 3 design with the
requirements listed in Table 1 of the B8TP.

Design Approach

The cold shutdown capability of the plant has been evaluated in order
to demonstrate that the plant can achieve cold shutdown conditions
following any transient in wnhich the primary system remains intact
(1.2, non-L3CA). The evaluation assumes a safe shutdown earthauake,
loss A of offsite power, and the most limiting single failure. Under
such conditions, the plant is capable of achieving RHS initiation
conditions (approximately 350°F, 400 psig) within 36 hours.

o To achieve and maintain cold shutdown, the following key functions
,r"’EE must be performed.

e residual heat removal,
e boration and inventory control,
e pressure control, and

Revision 1 Q440.24-1 July 1984
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 plant status monitoring (instrumentaticn and control).
Residual Heat Removal

Following the insertion of the control rods, the plant is stabilized
at hot standby conditions until cocldown is initiatad. The residual
heat removal function is accomplished in two stages from hot stancby
to cold shutdown conditions.

During the first stage ¢f ccoldown, heat removal is accomplished via

he steam generators, the auxiliary feedwater svstem, and the main
stzam pressure relieving valves. Should the reactor coolant pumps be
unavailaple, transport of the residual heat <£from the core to the
steam generators occurs by natural circulation.

Feedwater to the steam generators is pumped from the demineralized
water storage tank (DWST) by the redundant auxiliary feedwater pumps.
The DWST has a capacity of 340,000 galions, which is sufficient for
maintaining het standby for mere than 10 hours followed by a &zhour
cooldown to 350°F. Backup water sources include the condensate
storage tank (200,000 gallon reserve capacity), the service water
system and the domestic water system.

A main_ g?:isure relieving valve is provided in each main steam line
outside the containment structure and upstream of the main steam
isolation trip valves. Each of the pressure relieving valves is
provided with a bypass valve to ensure that a relieving path exis:s
should the pressure relieving valve be incperable.

Following cooldown to RHS initiation conditions, the second stage of
residual heat removal begins. The RHS is brought into operation bv
accessing one or both of the redundant residual heat removal trains.
Startup of the RHS includes a warmup period during which time reactor
coolant flow through the heat exchangers is limited to minimize
thermal shock. This flow is regulated by flow control valves
downstream of the heat exchangers with total return flow provided by
the control valves in the bypass lines arcund the heat exchangers.
Should any of these control valves fail, residual heat removal flow
may be controlled through use of only one RHS train and/or operator
control of the residual heat remcval pump(s).

Residual heat is transferred during this stage from the reactor core
through the RHS to the reactor plant component cocling water system,
the service water system, and finally, the ocean.

Boration and Inventory Control

Injection of Doric acid into the reactor coolant system is required
to offset xenon decay and the reactivity change occurring through
cooldown. Four weight percent boric acid solution is pumped from the
boric acid tanks to the suction of the charging pumps by means of the
boric acid transfer pumps. Gravity drain lines are also provided
from the boric acid tanks to the suction of the charging pumps.

Revision 1 Q440.24-2 July 1984
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Shauld this source of boric acid be umavailable, 2000 zcm boraced
water frem the refusling water storage tani: /RNST) =zan 2e usad,

The Doratsd water is then injectad inte fths RTS via the aormal
charging iine and the reactor coclant pump seals. a Sackus neans for
injection involves the use of the high pressure injecticn sath witain
the emergency core cooling systam (2CT3). <The aosrmal sharging and
the ECC3 hich pressure injection paths each santain a solsncide
operated tarotiling valve that permits variapie zenirsl of the
charging rats from the control room.

Te accommodate the borated water addition o tae A3, Latdsun may =@

establisned via either the normal or excess latdown Daths to  tie
chemical and volume control system. Should both of these paths de
inoperable, an alternate means of letdown is provided via the safaty
grade reactor vessel head letdown line to the pressurizer reliasf
tank. Throttling control of letdown via this line is orovided bv
either of twe parallel hand zontral valves.

Reactor c¢oolant shrinkage during coocldown alse provides roem te
accommodate the borated water addition.

Pressure Control

Adequate control of RCS pressure must bDe maintained throughout the
recovery precess. This requires the operator %o menitor and cantral
the secondary side heats removal functisn via the auxiliary feedwater
system anc the main steam pressure relieving valves. On the primary
side, the operator would ccntrol RCS pressure in conjuncticn with
maintenance of reactor coolant inventary.

The pressurizer heaters and the charging pumps provide a means for
increasing RCS pressure, while the pressurizer sprays (normal and
auxiliary), the power-operated relief valves (PORVs), and the RCS
letdown lines (CHS normal and excess and the reactor vessel head
letdewn lines) provide a means for decreasing RCS pressure (in
addition to the decrease in pressure due to cooldown). The reactor
vessel head letdown path also provides a means for venting gases from
the vessel head region. Intermittant use of this path to vent any
Gases augments RCS pressure control during a natural circulation
cooldown.

Following beration and cooldown, the RCS must be depressurized to RHS
initiation conditions. Should it be available K depressurization will
be accomplished by use of the pressurizer auxiliary spray valve and
the normal charging line. Another means of depressurization involves
the use of the pressurizer PORVs., Two PORVs in parallel are
provided, either of which is capable of providing the
depressurization function.

To prevent water injection from the accumulators during the
depressurization process, the accumulators must be isolated from the
RCS. Each accumulator is equipped with a normally open motor-
operated valve in its discharge line. Prior to RCS pressure

Revision 1 Q440.24-3 July 1984
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decreasing belew the accumulator discharge pressure, power %o these

valves will De restorss and the valves closad, Should a discharge
valve fail to :cslose the affactad accumulator can be vented to the
containment +via refundan:s vent valve both on the ingdividusl

accumulator itself and in the common nitrogen f£ill/vent header.

el

A Srtatus Monitoring {Instrumentation and Conersl)

Safaty-related inscrumenzation 1is availabls in the csntrol room to
monitor the key funciions assscciated with achieving c¢2id  shutdown
This instrumentatisa 15 3dezailed in F3AR Table 7.%3-1 ané includes the
following
a. Reactor coclant system wide range temperature (T“‘ and
T )
Cold
b. Reactor c2clant system wide .range pressure
e Prassurizer water level

d. St2am gesnerator watar lavel

e. Auxiliary feecwater flow

g Steam line pressure (per steam line)

g. Pemineralized water storage tank lewvel

h. Boric acid tank level (per tank)

i. ACcumulator pressure

3. Refueling water storage tank level

k. Individual oump and valve status indication
This instrumentation is sufficient tc monitor the key functions
associated with cold shutdown and %o maintain the RCS within the
desired pressure, terperature, and inventory vrelationships.
Additional information regarding the addressment of Regulatery
Guide 1.97, Revision 2 has Deen submitted in conjunction with the
FSAR and is referenced in Section 1.8.

Performance Evaluaticn

Residual Heat Removal

The plant is ccoled down to RHS initiation conditions through ‘:"bl.
of the steam generators, the auxiliary feedwater nystcu’;nd the main
steam pressure relieving valves.

Should offsite power be available and the steam and feedwater systems

intact and functioning, the cooldown may be accomplished using the
condenser and normal secondary side cooldown procedures. However,
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41
feedwater systefi cannot e usad, In this case, the auxiliary
Seedwvater system would be used to provide feedvater to the cteam

generators.

should offsite pcwer be unavailabls, the cendenser and normal
-
L |

The auxiliary feedwater systam consists of two half capacity motor-
driven pumps, one full cagacity curbine-driven pump, and the
associated pizing and valves necessary to connect the 2WST to the
system. Zach
Jency ac bus.

<8  Sgurles

o
i

», -y - dvn vy y» " B et o ~ .
The turbineedriven pump re powe:r

A7Ve3 L88 Conilo.

motor-driven pump receives scwar from a separate, ame

W 'a

only. An adsguat Supply of staam Zor the turbine-d: o}
available, provided at least one steam generator and 1its associated
main steam loop from the steam generator to the main steam isolation
trip valve are intact.

Redundant flow paths <from the pumps to the staam generators are
provided to ensure the reguired flow to at least twe steam
generators, assuming a single failure. The turbine-driven pump by
itself or the twe motor-driven pumps operating tcgether are sized to
provide sufficient auxiliary feedvater to csol the plant until RHS
ocperation can be initiated.

Each auxiliary feedwater pump normally Sakes suctisn Sarcugh a
separate supply line from the DWST. The OWST has a capacity of
340,000 gallons, which is sufficient for maintaining hot standby for
more than 10 hours followed Dy a 6~hour cocldown %o 350°F. Should 1t
be available, <the 200,000 3allons provided in the nonsafety-related
condensate storage tank would provide an additional water source.
The normally closed, air-cperated valve connec:ing the condensate
storage tank and each auxiliary feedwater pump suction is under
adgministrative control.

The service water systam is available as a long-term safety grade
source of auxiliary feedwater. Spool pieces, maintained onsite, must
be added to connect the service water system o the auxiliary
feedwater system. These spcol pieces are provided, 1in lieu of
permanent piping, to preclude inadvertent discharging of servicenslt
to the steam generators. A connection from the domestic water system
to the DWST £ill line 1is also provided. Like the service water
system connoctzoe? a spool piece is required.

Auxiliary feedwater flow to each steam generator can be manually
adjusted from the control room, as dictated by the individual steam
generator and feedwater requirements. The auxiliary feedwater lines
from the turbine-driven pump have redundant, normally open, solencid-
cperated control valves that fail open. Each auxiliarv feedwater
line from a motor-driven pump has a solenoid-operated valve that is
normally open and fails open, and a motor-operated valve normally
open that fails;as;is. Additionally, there are manually-operated
valves in each auxiliary feedwater line to the steam generators.

A discussion of auxiliary feedwater system reliability is provided in
FSAR Section 10.4.9.3.
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Each main steam line contains five safety valves and 2 pressure
relieving wvalve located outsice the containment structure neé

upstream of the main steam isolation trip valve. The safaty valveg 4)=»s

provide overpressure protsction while the pressure ralisving valve
provides a means for manually adjusting (reducing) steam pressure as
required to c¢ool down the reactor cocolant sys:em. Two st2am
generators and their associated pressure relieving valves are
suificient to bring the plant to RHS initiation conditions.

pe
b

The main steam pressure relief valves are air- ad and can be
consrolled o maintain a predetermined prassurs £r er the main
cantral Dboard or the auxiliary sautdown pane he main st2am
pressure rel.ef valves are normally clcsed and fail clasec on loss of
air. On receipt of a steam line isolation signal, the valves are
automatically closed.

Onn

-
-
- -
-~ -e
1
-

Each main steam pressure relief vaive has a normally clcosed, metor-
operated bypass valve. The bypass valves can be cperated from either
the main control board or the auxiliary shutdown panel. The bypass
valves are powered from the Class lE buses and the valves ‘a"-as- is
on loss of power.

A normally open, motor-cperated main steam isclation valve is located
upstream of each set of pressure relief and Dbypass valves. The
isolation valves can be operated from either the main control board
er the auxiliary shutdewn panel. The i1sclation wvalves are powersd
from the Class lE buses and the valves failias;;s on loss of power.

Following cooldown and depressurization to RHS initiation sonditions,
the RHS is brought intoc operation. Two redundant RHS trains are
provided, either of which is capable of cocling the RCS to cold
shutdown conditions. Startup of an RHS train is accomplished by
opening the three series isolaticn valves in the suction line to each
RHS pump. A discussion of the reliability considerations for these
valves is provided in FSAR Sections 5.4.7.2.6 and 7.5.2.

Cooling water to the RHS heat exchangers is provided by the reactor
plant component cooling water system. A throttling valve (3CCP*FVééA
and B8), powered fromyClass IE power supply, is provided in the
cooling water discharge line from each heat exchanger (see FSaR
Section 9.2.2.1).

Flow control through each RHS train is pravided by a normally open
control valve downstream of each heat exchanger (3RHS*HCV606é and 607
in conjunction with a normally clo:cd*;;ontrol valve located in a
bypass line around each heat exchanger (3RHS*FCV618 and 619). Should
these control grade valves fail, RHS pump runout is precluded by the
use of pre-set throttling valves located in the discharge lines to
the RCS. In addition, minimization of thermal shock %o the RHS heat
exchangers may be controlled through use of only one RHMS train and/or
operator control of the RHS pumps.
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Soration and Inventory Control

Boric acid tc cffset xenon decay and the reactivity change sccurring
through csoldown is provided in the boric acid tanks. Each of the
two safety-relatsd tanks has sufficient capacity to borate the RCS te
¢old shutdown conditions immediately following refueling and with the
most reactive control rod assembly not inserted. B8oric acid solution
(3.6 to 4.1 percent) from either tank is gravity fed to either of the
twe Doric acid transfer pumps and then pumped via valve 3CHS™MV3104

%9 the suction of the charging pumps. Should ¢this path be
unavailable, bDBoric acid soiution may De deliversd directly o tha
sucticn of the charging pumps via a gravity drain line providad Zrom
each  tank. A single, normally closed motor-operatad valve

(3CHS*MV8S07A and B) is provided in each gravity draia line. ail
three of the valves mentioned are powered by Class lE emergency
buses.
-

An alternate source of borated water is/the refusling water storage
tank. Redundant paths from this tank,/ each containing a single
‘EFI"‘ lE powered isolation valve (3CHSTILCV1128 and C). are provided.

The boric acid solution is injected into the RCS via the normal
charging and reactor coolant pump seal injection lines. B8cth of
these pathways contain air-operated throttling csontrol valves whizh
fail open upen loss of instrument air. Under such conditions,
charging flow control is possible by use of a safety-related
throttling £low path that bypasses the normal charging flow centrol
valve. The wvalves 1in this bypass flow path (3CHS*HCV190A and
3CHS™V3118) are electrically operated and powered from the same
Class 1E bus. A differert throttling valve (3CHS™HCV190B), powered

rom the opposite Class 1E bus, can be used to throttle flow through
the seal injection lines or to throttle flow through the high
pressure ECCS injection lines.

Laztdown capability is provided by the normal and 2xcess letdown lines
to the CHS and the reactor vessel head vent line. Both the normal
and exncess letdown lines contain air-cperated valves which fail
closed upon loss of instrument air. The reactor vessel head vent
line, however, contains parallel paths with electric solenoid-
operated valves powered from the Class lE buses. Parallel hand
control valves are provided (3RCS*442A and B) permitting throttling
control of the letdown rate, with letdown routed to the pressurizer
relief tank. A detailed discussion of the reactor vessel head vent
system is provided in Section 5.4.1S.

Pressure Control

During the recovery process, control over reactor coolant system
pressure must be maintained. Initially, RCS pressure must be kept
high to maintain coclant subcooling margins and to facilitate natural
circulation. Later, the RCS pressure must be reduced to permit entry
onto the residual heat removal system.

Reactor coolant system pressure is controlled by balancing t. .eat
and mass input and removal processes.
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Heat input is provided by the core residual heat, the reactor coolant
pumps (if used), and the pressurizer heaters. Each of these
mechanisms acts to increase RC3S pressure. Heat removal oczurs

(initially) via the steam generators as the feedwater is heated and
exnausted to the atmesphere as steam. Later, heat removal occurs via
the RHS with reactor coolant heat transferred to the reactor plant
component c¢ooling water system, the service water system, and
sventually, the ocean.

The reactor csclant pumps are normally assumed unavailable (due to
3983 of r Should ¢they be wused, their heat input
(approximately 3 Mwt per pump) must be considered by the operator.

Twe banks of pressurizer heaters are connected to Class lE power
supplies, one per safety-related train, as indicated in FSAR
Table §.3-1.

additional details of pressurizer operation are described in FSaR
Sections 5.4.10 and 5.4.11.

Heat removal via the steam generators is primarily controlled by
adjusting the steam flow through the main steam pressure relieving
valves, Increasing the steam flow acts to reduce steam system
pressure and, consequently, affects the temperature differeatial
across the steam generator tubes. Opening the main steam pressure
relieving valves increases the heat ramoval rate from the RCS and
causes RCS pressure to decrease.

Salancing RCS inventory also provides a means for controlling RCS
pressure. CDluring cooldown, reactor coolant must be added to
counteract the contraction due to cooling. Throttling control of
mass addition is provided by the <electric-solencid wvalves
(3CHS™HCV190A and B) in the discharge lines from the charging pumps
to the RCS normal charging, reactor coolant pump seal injection, and
ECCS high pressure injection lines. These valves are Class 1E
powered and operable from the control room and the auxiliary shutdown
panel.

Adjustment of reactor coolant letdown provides a means for RCS

pressure control as well as a means for removing noncondensibles
and/or steam from the reactor vessel head region. A safety grade"
reactor vessel head vent system (RVHVS) is provided. A detailed

discussion of the RVHVS is provided in FSAR Section 5.4.15.

Following «cooldown to  approximately 350°F, the RCS must be
depressurized to below approximately 425 psig in order to satisfy the
"permit-to-open” interlocks on the RHS suction valves (3RHS*MV8701A
and B and 3RHS™MVB702A and B). These interlocks are discussed in
FSAR Sections 5.4.7.2.2, and 7.6.2 and depicted on FSAR Figures 5.4-5
and 7.6-1.

Should offsite power be available, the RCS may be depressurized by

means of the pressurizer spray valves. The auxiliary spray valve in
conjunction with the normal charging line provides an additional
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depressurization means. If the normal and auxiliary spray valves are
unavailable, the pressurizer power-cperatsd relisf valves
(3RCS*PCV4ES55A and 456) may bDe used for RCS depressurizacsicn. ve
safety grade PORVs are provided with only cne regquired. The P2RVs
are solenoid-operated, Seismic Categery I, and powered f£rom the
Class 1E Dbuses. A detailsd discussion of the pressurizer PORVs is
provided in FSAR Section 5.4.13.

To preclude accumulator injecticon during RCS depressurization, the
acsumulators must be .so-a ed or vented. Sach ac:umula:cr discharge
line has a single Class lZ-povered isolatisn valve (3SIL™MV88C3a. 3.

C, and D). The power to these valves must De restored and the valves
closed. Should the cperatar be unable to close any of the isolation
valves, the affected accumulator(s) may be vented to the containment.
Each accumulator has parallel, Class lE-powered nitrogen vent valves
(3SIL*SV3875A through H). The common vent heacder also has parallel,
Class lE-powered vent valves (3SIL*HCV943A and B).

Revision 1 Q449.24-9 July 1984
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NRC Letter: May 31, 1983

Question Q440.28 (Section 6.3)

Certain automatic safety injection systems are blocked to preclude
unvanted actuation of these systems during normal shutdown and
startup conditions. Describe the alarms availabls to alert the
operator to a failure in the primary or secondary system during this
phase of operation, operator actions and time frame available for the
operator to mitigate- such an accident, and the consequences of
the accident.

Response:
As discussed in FSAR Section 7.3.2.2.6, manual block features are
provided for low pressurizer pressure and low compensated steam line
pressure. The same interlock (P-11) allows steam line isolation on
high steam line negative pressure rate (FSAR Table 7.3-3).
If a steamline rupture occurs while both of these SI actuation
signals are blocked, steamline isolation will occur on high negative
steam pressure rate. An alarm for steamline isolation will alert the
operator of the accident.
For large LOCAs, sufficisut mass and energy would be released to the
containment to automatically actuate SI when the containment high
pressure setpoint (Hi-l) is reached. Additionally, the operator
would be alerted to the occurrence of a LOCA by the following safety-
related indications:

A. Loss of pressurizer level (a low level alarm is provided)

B. Rapid decrease of RCS pressure

c. Increase in containment pressure

In addition to the above, the following indications are normally
available to the operator at the control board:

A. Radiation alarms inside containment

B. Increase in sump water level

C. Decrease off scale of accumulator water levels and decrease
in pressure (a low water level alarm and low pressure alarm

is provided for each accumulator)

P. ECCS wvalve and pump position indication, status lights, and
annunciators

E. Flow from ECCS pumps
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For small LOCAs (approximately less than 2-inch diameter) in which |
the containment high pressure setpoint may not be reached, the ‘
operator would observe the safety-related indications plus the first |
toweld _%;g_,noecu&iy available indications. In addition, a charging }
\\ ow/letdown mismatch would provide tho operator with another
indication of leakage from the RCS.

Since the operator would observe the pressurizer level and receive
additional indications that a LOCA occurred, a manual SI would be
initiated immediately. As presented in WCAP-8356, the time to
uncover the core following a small break is relatively long (e.g.,
greater than 10 minutes for a 2-inch break). The operator would,
therefore, have sufficient time to manually initiate SI.

Revision 1 Q440.28-2 November 1983
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NRC Letter: May 31, 1983

Question Q440.31

When operator action is required to complete the switchover to the
recirculation mode, SRP Section 6.3 states that a time greater than
20 minutes should be available for the operator to respond. What is
the minimum time from initiation of a LOCA to the start of switchover
to the recirculation mode for Millstone?

Response:
Refer to revised FSAR Section 6.3.2.8 for a discussion of the minimum

time from the initiation of a LOCA to the start of switchover to the
recirculation mode of safety injection.

Re 7ision 1 Q440.31-1 May 1984
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NRC Letter: May 31, 1983

Question Q440.32 (Section 6.3)

You state in Sect'on 6.3.2.8 that the low-low RWST level signal is
al=o alarmed to inforam the operator to initiate the manual action
required to realign the charging, safety injection, and containment
recirculation pumps for the recirculation mode. What is the minimum
time available for completion of switchover before the RWST water is
exhausted? Provide your basis for this minimum time. Provide the
detailed actions for switchover including actions to restore power to
valves and an evaluation of the maximum time reguired for each
operator action in switchover to recirculation. Identify the most
restrictive single failure and its impact on the time required for
switchover. What are the consegquences of premature operator
switchover to recirculation? Also discuss the consequences of the
operator failing to act promptly within the minimum available time
for switchover.

Response:

The initiating event for switchover is the redundant and automatic
trip of the RHS pumps. Premature operator switchover is not credible
because the automatic trip must be verified before continuing with
the switchover procedure, and attaining the low-low level can be
monitored by the RWST level indicator in the main control room. The
switchover procedure is outlined in FSAR Table 6.3-7.

As discussed in revised FSAR Section 6.3.2.8, single failure of one
RHS pump to trip is the most limiting single failure that can occur
during the switchover procedure as it causes the RWST level to drop
faster than normal. However, this failure would be quickly corrected
as the first action of the switchover procedure is verification cof
the pump trip. If one pump fails to stop, the flow would be stopped
manually before proceeding un with the switchover procedure.

Because of the substantial volume of water remaining in the RWST at
the initiation of switchover at the low-low level (FSAR Figure 6.3-8)
and since there is significant margin in the NPSH available to the
ECCS pumps (FSAR Section 6.3.2.2.3), theres would be no adverse
conseguences to the ECCS if the operator failed to act promptly and
complete switchover in the 10 minutes assumed for  switchover.
However, some water assumed available to the guench spray pumps for
containment heat removal would be used by the ECCS. The loss of a
portion of the (QSS water is not a limiting condition since the
assumed single failure to trip one RHS pumps allows full containment
recirculation spray system operability to be assumed. Minimum ESF is
the limiting failure in the containment depressurization design basis
accidents discussed in FSAR Section 6.2.1.

The design of the switchover instrumentation and controls, the
selection of the RWST signal levels, and the large size of the RWST

Revision 1 0440.32-1 May 1984
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all provide for proper completion of switchover without any adverse
effect on ECCS operaticen.
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QUESTION 440.34

What are the initiation and completion times of actions of the
ECCS components that were used in the Chapter 15 analysis with
and without offsite power? What are the bases for these times
and will they all be verified during pre-operational testing?

RESPONSE TO QUESTION 440.34

The following action times for ECCS were assumed in Chapter 15
non-LOCA analysis.

2 second delay - Logic delay

10 second delay - This delay only used for loss of offsite
power cases. This delay gtimulates/the

time required to start diesel generTvers
and loading of okenging/SI pumps
Crancime

-

10 second ramp -~ SI flow is brought up to f
10 second ramp. This
charging/SI pumps to u speed and
aligning valves.

These times.are verified during preoperational testing.

Q;( “’\\Q“
Early '- of the ECCS on an SI signal is conservatively
assumed n € SGTR analysis. A 25 second delay is assumed

between the initiation of the SI signal and safety injection to
account for logic delay, loading the pumps on the diesels (since
offsite power is conservatively assumed to be lost) and for the
pumps to reach full flow. Since the operator actions (including
termination of SI) are not explicitly modeled in the analysis,
the SI pumps are conservatively assumed to keep running from 25
seconds after the SI signal until 30 minutes after the initiation
of the accident.

In large and small break LOCA analyses it 1is conservatively
assumed that offsite power is lost at the time of the LOCA.
Following a 1loss of offsite power the diesel generators must
activate automatically and then be loaded with the ECCS
components sequentially.

No credit can be taken for any Safety Injection until the end of
bypass which occurs at 32.5 seconds. Following bypass,
sufficient ECCS pump flow is available to accomodate analysis
assumptions.

“50.3%
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NRC Letter: May 31, 1983

Question Q440.36 (Section 6.3)

Recently, a similar plant has indicated that a design error existed

in the sizing of their RWST. This error was discovered during a
design review of the net positive suction head requirements for the
containment spray and residual heat removal pumps. The review showed
that there did not appear to be sufficient water in the RWST to
complete the transfer of pump suction from the tank to the
containment sump before the tank was drained and ECCS pump damage
occurrred.

It was reported that in addition to the water volume required for
injection following a LOCA, an additional volume of water is required
in the RWST to account for:

X Instrument error in RWST level measurements

2. Working allowance to assure that normal tank level is
sufficiently above the minimum allowable level to assure
satisfaction of Technical Specifications

3. Transfer allowance so that sufficient water volume is
available to supply safety pumps during the tiine needed to
complete the transfer process from injection to
recirculation

4. Single failure of the ECCS system which would result in
larger volumes of water being needed for the transfer
process. In this situation, the worst single failure
appears to be failure of a single ECCS train to realign to
the containment sump upon low RWST signal. This results in
the continuation of large RWST outflows and reduces the time
available for manual recirculation switchover before the
tank is drawn dry and the operating ECCS pumps are damaged.

Additionally, some amocunt of water above the suction pipes may also
be unusable due to NPSH considerations and vortexing tendencies
within the tank.

Preliminary indications are that approximately an additional
100,000 gallons of RWST capacity were needed to account for these
considerations.

In light of the above information, discuss the adequacy of your
refueling water storage tank design. Provide a discussion of the
necessary water volumes to accommodate each of the considerations
indicated above. Justify your choice of volumes necessary to account
for each consideration of tank suction lines, and level sensors.

Revision 1 Q440.36-1 May 1984
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Response:

Refer to revised FSAR Section 6.3.2.8 for a discussion of RWST water
volumes for the necessary allowances.

Vortex formation at the inlet of the ECCS pumps suction line in the
RWST will not occur, as the minimum RWST water level at termination
of switchover is approximately 16 feet above the top of the ECCS
suction line. Rerfer to revised FSAR Section 6.2.2.2 for a discussion
of vortexing at the guench spray pump suction nozzles.

Revision 1 Q440.36-2 May 1984
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above freezing by means of heat tracing and insulation. See
Section 6.2.2.4.3 for a further discussion of this subsystem.

The pH of the spray frcm the gquench spray headers into the

ccntainment structure is approximately 8.0. However, the final pH of

the water in the containment structure sump after a DBA, including
. the contents of the RWST, is between 7.0 and 7.5. -

The borated water in the RWST is maintained at a maximum temperature
"pf S0°F by circulating the RWST water through the refueling water
coolers, which use chilled water from the chilled water system
(Section 9.2.2.2). The RWST is insulated to limit the temperature
rise of the water to 1/2°F, or less, per 24 hour period whenever the
chilled water system is inoperable. Periodic sampling of the RWST
water monitors the water's chemistry. Provisions are made to purify
the water when necessary, by circulating the water through the fuel
pool cooling and purification system (Section 9.1.3).

A vortex suppression assembly is installed in the RWST at the quench
spray suction lines to eliminate vortex formation. The assembly
consists of a single horizontal plate above both suction nozzles,
supported off the bottom of the tank by vertical vanes. The quencl
spray pumps are automatically tripped at the low-low-low RWST level,
which is set so thatywith allowance for negative instrument error,
vortex formation will not occur.

The RWST also has a connection for supplying water to the ECCS. The
RWST is provided with a manhole for inspection access during
refueling periods.

Refer to Section 6.3.2.8 for a discussion of RWST design relative to
instrument error, working allowance, ECCS switchover allowance, most
limiting single failure, and compliance with design basis.

Each quench spray pump is capable of supplying approximately
4,000 gpm of sodium hydrorxide/borated water solution to the two
360 degree quench spray headers located approximately 101 and
116 feet above the operating floor in the dome of the containment
structure. The pumps are located in the engineered safety features
building adjacent to the containment structure. Each quench spray
discharge line contains a check valve inside containment and a motor-
operated isolation valve outside the containment structure.

The preoperational test is described in Section 6.2.2.4. The design
evaluation of the system is contained in Section 6.2.2.3. Small
diameter drain lines, located downstream from the check valves within
the ccntainment structure, drain the quench spray headers should any
“water enter the headers during periodic testing. The size of the
.drain lines does not significantly decrease the capacity of the
quench spray system during operation.

6.2-43
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TABLE 6.2-3

CONTAINMENT DESIGN EVALUATION PARAMETERS

I. General Information - Containment

A. Interior minimum design pressure (psia)
B. Internal design pressure (psig)
C. Design temperature (°F)

D. Minimum free volume (f£ft3)

E. Design leak rate (vol percent/day)

II. Initial Conditions

A. Reactor and Reactor Coolant System

1.
2.
3.
4.
S.

Reactor - maximum calculated power MWt
Total water in system (lbm)

Reactor coolant system volume (ft3)
Temperature (°F) (mass av)

System pressure (psia)

B. Emergency Core Cooling System

1.

2.
3.

Safety injection accumulators minimum
water volume (f£ft3)

Pressure (maximum) (psia)

Temperature (°F)

e Containment

1.
2.
3.
4.
5.

Pressure, (psia)

Inside temperature (°F)
OQutside temperature (°F)
Relative humidity (percent)
Service water temperature (°F)

D. Refueling Water Storage Tank

1.
2.

Amendment 8

Usable volume (gal)
RWST temperaturs (°F)

1o0f1

8.0
as
280
2.26
0.9

3,636
518,86
10,47
583.5
2280

850

660
8C-12

9.11-
80-12
60-10
46-10
33-75

Later
40-50

x 106

60
1

0

12.34
0
0
0
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TABLE 6.2-61

CONTAINMENT HEAT REMOVAL SYSTEMS COMPONENT DATA

Quench Spray Pumps

Number

.Type

Rated flow (gpm)

Rated head (ft)

Horsepower (normal Bhp)

Material

Containment Recirculation Pumps

Number

Rated flow (gpm)

Rated head (ft)

Horsepower (normal Bhp)
Material

Refueling Water Storage Tank

Number

Boron concentration (ppm)

Design pressure (psig)
Design temperature (°F)
Operating pressure (psig)

Operating temperature (°F)

Material

Design code

Amendment 8

Volume (gal.) (see Figure 6.3-8)

1 of 2

Data

- -
Horizontal centrifugal
4,000

288

386

304 ss

3,950
342
443

304 ss

1

1,166,000 min
1,207,000 max

2,000 min
2,100 max

Hydraulic head
150

Hydraulic head
40-50°F
A240-T304L

ASME III, Class 2

May 1984
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TABLE 6.2-61 (Cont)

Refueling Water Chemical Addition Tank Data

Number 1

Type Vertical

.Usable volume (gal.) 20,570 max
. 19,800 min

Design pressure (psig) Hydraulic head
Design temperature (°F) 150

Operating pressure (psig) Hydraulic head
Operating temperature (°F) 36 - 120

NaOH concentration, wt (percent) 2.00 max
1.35 min

Spray Headers

Elevations (ft) 145.3 141.7
(operating floor elevation
= 510‘15)

Azimuth coverage (degrees) 360 360

Diameter (ft) 105 107.5 91

Pipe diameter (in.) 12 12 10
No. of nozzles per header 322 322 192

Mean diameter of spray <1,000 <1,000 <1,000
droplets (microns)

Maximum diameter 3/8 3/8 3/8
that will pass through
nozzles (in.)

Sump Screens

Fine mesh (in.)
.Coarse mesh (in.)

“Trash bars (in.)

Amendment 8
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6.3.2.8 Manual Actions

No manual actions are required of the operator for proper operation
of the ECCS during the injection mode of operation. During the
injection mode, the ECCS pumps (charging, safety injection, and
residual heat removal) and quench spray pumps operate automatically,

_ drawing water from the RWST and delivering it to the RCS and_quench

spray headers, respectively. The switchover to the recirculation

.mode is initiated automatically and completed manually by operator
action from the main control room. The operator actions required for

switchover are delineated in Table 6.3-7.

The residual heat removal pumps stop automatically upon receipt of an
RWST low-low level signal coincident with the safety injection
signal. A one-out-of-two protection logic (see Figure 7.6-3) is used
to trip each pump. .

RWST level indication is available to the operatcr to monitor the
water level and prepare for switchover to the recirculation mode.
The RWST level indication system (see Figure 7.6-3) consists of four
level channels with each channel assigned to a separate process
control protection set. Four RWST level transmitters provide level
signals to four level indicators (through isolation devices) on the
main control board. Two of these level channels are recorded on the
main control board, and two of the channels provide indication
(through isolation devices) on the auxiliary shutdown panel, to
indicate and record zerc to 100 percent level in the RWST. The level
indication logic is separate from the pump trip logic described
above.

The RWST low-low level signal is also alarmed to inform the operator
to initiate the manual actions required to realign the charging,
safety injection, and containment recirculation pumps for the
recirculation mode.

Minimum Injection Mode Time

In order to determine the maximum time available to prepare for
switchover, the minimum elapsed time from a LOCA to the receipt of
the RWST low-low level signal has been calculated to be 36 minutes. '
The analysis conservatively assumes the following:

1. The ECCS and quench spray pumps are assumed to start
coincident with the LOCA and to deliver at a constant rate
throughout the injection mode period.

2. The containment and RCS pressures are assumed to be 0 psig
to maximize flow out of the RWST.

3. The pump flowrates are the maximum calculated (system

runout) flowrates, assuming two pumps of each type are
operating. These flowrates are:

Amendment 8 ,6.3-16 May 1984
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3000 gpm per pump
410 gpm per pump
445 gpm per pump

4850 gpm per pump

Quench spray pump

Charging pump

Safety injection pump
Residual heat removal pump

The total flowrate out of the RWST during the injection mode
of operation is 17,410 gpm. .

4. The RWST volume available during the injection mode is that

e contained between the technical specification limit and the

low-low level setpoint with allowance for positive
instrument error at the low-low level setpoint. The
technical specification 1limit (tank elevation = 57 feet
0 inches) is 3 inches below the makeup alarm setpoint and
permits a working allowance of approximately 5,100 gallons.
Instrument error for the makeup alarm setpoint is
20.84 inch. The volume of water contained between the
technical specification limit and the low-low level setpoint
(tank elevation = 25 feet () inches) is approximately
646,000 gallons. When instrument error at this setpoint is
considered, this volume of water is reduced to approximately
629,000 gallons.

The minimum time that would elapse from initiation of a LOCA
to initiation of switchover to the recirculation mode 1is
then 629,000 gallons divided by 17,410 gpm, or approximately
36 minutes. This is the minimum time available for the
operator to prepare for switchover. Refer to Figure 6.3-6
for a presentation of RWST water levels and volumes.

Switchover Allowance

The time required by the operator to complete the actions required to
realign the ECCS for the recirculation mode has been evaluated. A
period of 10 minutes is considered conservative based upon human
factors review of the actions needed (refer to Table 6.3-7).

The residual heat removal pumps stop automatically upon receipt of
the low-low level signal coincident with the safety injection signal.
This action significantly reduces the RWST outflow during the
switchover period. Additionally as each safety injection and
charging pump is realigned to sump recirculation, the RWST outflow is
further reduced. To conservatively determine the amount of water
utilized during the switchover, the RWST outflow rate was assumed to
remain constant at 7,710 gpm; no credit was assumed for the reduction
in outflow due to pump realignment of the charning and safety
injection pumps. At this flowrate, approximately 77,100 gallons of

* water would be used during the assumed 10-minute switchover time.

Should one of the residual heat removal pumps fail to stop
automatically (limiting single failure), the RWST outflow would
remain at a higher level until the operator took action to stop the
flow from the RHS pump. This higher total outflow is conservatively
assumed to be 12,560 gpm. The time to isolate RHS flow is

Amendment 8 6.3~16a May 1984
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conservatively estimated to be 2 minutes. Assuming the higher
outflow for 2 minutes, and then a constant outflow of 7,710 gpm for
8 minutes, approximately 86,800 gallons of water would be used during
the assumed 10 minute switchover time.

Initiation of switchover is conservatively assumed to occur at the

. low-low level setpoint with allowance for negative instrument. error

(tank elevation = 24 feet 7 inches). This level has approximately

-503,000 gallons of water remaining within the RWST. The amount of
. water remaining within the RWST at the completion of switchover would

then be approximately 425,900 gallons (tank elevation = 20 feet
10 inches ) assuming both residual heat removal pumps automatically
stop, and approximately 4!6,000 gallons (tank elevation = 20 feet
4 inches) assuming one pump fails to stop. Adeguate margin in
available NPSH for the ECCS pumps exists at this lower RWST level
(Refer to Section 6.3.2.2.3).

Following the completion of the switchover sequence, two of the four
containment recirculation pumps would take suction from the
containment sump and deliver borated water directly to the RCS cold
legs. A portion of the recirculation pump discharge flow would be
used to provide suction to the two charging pumps and the two safety
injection pumps, which would also deliver directly to the RCS cold
legs. As part of the switchover procedures, the suctions of the
charging and safety injection pumps are cross-connected in the eyent
of failure of either recirculation pump. ’

Section 7.5 lists the process information available in the control
room to assist the operato: in performing the switchover actions.

Amendment 8 6.3-16b May 1984
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NRC Letter: May 31, 1983

Question Q440.37 (Section 6.3)

Figure 6.3-1 did not show the flow rate for the containment spray
pump. Provide the flow rate for this path. Justify that with the
inclusion of this flow rate it will not affect (a) the RWST size,
(b) the minimum usable volume remaining in the RWST at initiation of
switchover to the cold leg recirculaticn, and (c¢) the available NPSH
to the ECCS pumps.

Response:

The maximum flow for the quench spray system is approximately
6000 gpm. The actual flow varies with the number of pumps operating,
the ccontainment pressure, and the height of the water in the RWST.
Section 6.2.2 describes the operation of the quench spray system. A
discussion of the RWST volumes has been submitted ir the response to
NRC Question 440.36. Refer to the response to NRC Question 440.30
for a discussion of available NPSH to the ECCS pumps.

Revision 1 Q440.37-1 May 1984
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NRC Letter: May 31, 1983

Question Q440.41 (Section 6.3)

Provide a discussion on excessive boron concentration in the reactor
vessel and hot leg recirculation flushing related to long-term
cooling following a LOCA. During hot leg injection, what will be the
minimum expected flow rate in the hot leg, and what is the required
flow rate to match boil-off?

The staff position concerning boron dilution is as follows:

1. The boron dilution function shall not be vulnerable to a
single active or limited passive failure (i.e., leakages of
seals). Specifically, the limiting single active failure
should be considered during the short-term period of
cooling. During the long-term period of cooling, the
limiting single active failure should be considered and so
should a limited passive failure be considered, but not
necessarily in conjunction with each other

s The inadvertent operation of any motor-operated valve (open
or closed) shall not compromise the boron dilution function,
nor shall it jeopardize the ability to remove decay heat
from the primary system

3. All components of the system which are within containment
shall be designed to Seismic Category I requirements and
classified Quality Group B

4. The primary mode for maintaining acceptable levels of boron
in the vessel should be established. Should a single
failure disable the primary mode, certain manual actions
outside the control room may be allowed, depending on the
nature of the action and the time available to establish the
backup mode

9. The average boric acid concentration in any region of the
reactoer vessel shculd not exceed a level of four weight
percent below the solubility limits at the temperature of
the solution

6. During the post-LOCA long-term cooling, the ECCS normally
operates in two modes: the initial cold leg injection mode,
followed by the dilution mode. The actual operating time in
the cold leg injection mode will depend on plant design and
steam binding considerations, but in general, the switchover
to the dilution mode should be made between 12 and 24 hours
after LOCA

7. The minimum ECCS flow rate delivered to the vessel during

the dilution mode shall be sufficient to accommodate the
beil-off due to fission product decay heat and possible

Revision 2 Q440.41-1 January 1984
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liquid entrainment in the steam discharged to the
containment and still provide sufficient liquid flow through
the core to prevent further increases in boric acid
concentration

8. All dilution modes shall maintain testability comparable to
other ECCS modes of operation (HPI-short term, LPI-short
term, etc). The current criteria for levels of ECTS
testability shall be used as guidelines (i.e., Regulatory
Guide 1.68, 1.79, GDC 37)

Discuss your conformance to this position.
Response:

Boric acid buildup considerations during long-term cocling have been
addressed in the letter from C. Caso of Westinghouse to T. Novak of
the NRC dated April 1, 1975. This letter presents the method,
assumptions, and results of analysis for a typical 4-loop plant at a
core power level of 3411 MWt. During cold-leg recirculation for a
cold-leg pipe break, the analysis shcws that the boric acid
concentration within the reactor vessel and core regions remain at
acceptable levels up to the time of hot-leg recirculation.

The maximum allowable boric acid concentration will not be exceeded
if hot-leg recirculation is initiated 15 hours after LOCA inception.
At this time, the decay heat mass boiloff rate is approximately
20.4 lbm/sec. Assuming failure of one ECCS train, the minimum hot-
leg safety injection flow rate for a DECLG break during hot-leg
recirculation will be 85 lbm/sec. This flow rate is adequate to
match boiloff and to establish a subcooled flow path through the
core, from the hot-leg injection point to the cold-leg break
location. This hot-leg flow will effectively reduce the vessel boron
concentration by delivering relatively dilute recirculation solution
to the core. In addition, high head charging flow will continue to
be pro.-ided to the reactor coolant system cold-legs and will preclude
any boron concentration buildup in the vessel for breaks in the hot-
leg.

Millstone 3 will wutilize simultaneous hot-leg/cold-leg injection to
accomplish long-term core cooling following a LOCA. Once hot-leg
recirculation is established, the simultaneous injection mode could
be maintained indefinitely.

Revision 2 Q440.41-2 January 1984
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NRC Letter: May 31, 1983

Question Q440.46 (Section 15.1.5)

You indicate in Table 15.1-2 that in the event of a rupture of a main
steam line, the Auxiliary Feedwater System (AFWS), including pumps,
water supply, system valves, and piping must be available to supply
water to the operable steam generators no later than 10 minutes after
the incident. Since the AFWS starts on low-low SG water level or SIS
signal, discuss the consequences of additional cooldown caused by
early introduction of AFW or the failure of the operator to isolate
the AFW to the faulty steam generator.

Response:

The amount of core cooldown is dominated by the conditions of the
faulted loop. The FSAR analysis, which is performed consistent with
the methodology in WCAP-9227, assumes that at time zerc all of the
main feedwater flow plus all of the auxiliary feedwater flow is
delivered to the faulted steam generator until feedwater isolation
occurs. After this time only auxil:iary feedwater flow is delivered
to the faulted steam generator. Early introduction of auxiliary
feedwater flow to the intact steam generators would yield lesser
core cooldown (a benefit for DNB) than currently predicted in FSAR
Section 15.1.5.

Failure of the operator to isclate the auxiliary feedwater flow to
the faulted steam generator would not impact the results because the
limiting point of the transient occurs well before the assumed
operator action time,

Revisi n 1  0440.46-1 January 1984
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NRC Letter: May 31, 1983

Question Q440.49 (Section 15.2.8)

What operator actions, if any, are assumed in your analysis of the
feedwater system pipe break? If operator actions are assumed, show
that sufficient time is available for completion of theses actions.

Response:

No operator actions are assumed in the feedwater system pipe break
analysis. The operator actions discussed in FSAR Section 15.2.8 and
listed in Table 15.2-1 are emergency operating procedures. These
procedures are used by the operator to bring the plant to a safe
shutdown condition following a secondary system pipe failure.

Revision 1 Q440.49-1 November 1983
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NRC Letter: Mav 31,

Question Q440.50 (Section 15.3.3)

In the reactor coolant pump shaft seizure analysis it is not clear
whether a loss of offsite power coincident with the accident has been
assumed. The SRP requires that this event should be amalyzed
assuming turbine trip and coincident 1lcss cof offsite power and
coastdowr of undamaged pumps. Appropriate delay times may be assumed
for loss of offsite power if suitably justified. The event should
also be analyzed assuming the worst single failure of a safety
related active component. Maximum Technical Specification primary
system activity and steam generator tube leakage at the rate
specified in the Technical Specification should be assumed. Describe
how your analysis has considered these assumptions.

Response:

Revised FSAR Section 15.3.3 reflects the reactor coolant pump shaft
seizure analysis without offsite power available. It alsc delineates
the time delay for leoss of offsite power. The worst single failure
assumed is the loss of one protection train.

As stated in FSAR Section 15.3.3.4, Technical Specification primary
system activity and Technical Specification steam generator tube
leakage rate have been used to evaluate the radiclogical consequences
of a reactor ccolant pump shaft seizure accident.

Revision 1 Q440.50-1 May 1984
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NRC Letter: May 31, 1983

Question Q440.55 (Section 15.4.4)

Reference or describe the analytical model used to obtain the results
in Section 15.4.4.2. Discuss the degree of conservatism incorporated
in your analysis.

Response:

The LOFTRAN code (WCAP-7588) was used for the analytical model for
the analysis described in FSAR Section 15.4.4.2. Conservative
assumptions used are: (1) the maximum relief line flowrate from the
isolated loop to the RCS active volume, (2) cold unborated water in
the isolated lcop and, (3) beginning of life reactivity conditions.
Assumption 1 maximizes the core boron dilution rate. Assumption 2
maximizes the amount of reactivity added to the core due to startup
of the inactive loop. The third assumption minimizes the reactivity
change required for the core to become critical. All of these
assumptions combine to yield the most conservative consequences for a
startup of an inactive loop event.

Revision 1 Q440 .55-1 November 1°83
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( . " NRC Letter: May 31, 1983

Question Q440.56 (Section 15.4.6)

In Section 15.4.6 you state that '"based upon the Applicant's
evaluation of current industry reviews, the risk of an inadvertent

boron dilution is small. The cost benefit of performing the
modification is questionable and the fix does not appreciably
increase the safety of the protection system at Millstone 3". You

further state that "considering the low frequency of boron dilution
events, the work necessary for performing the analysis would not be
justified by the likely reduction in risk." We take exception to
your justification for not performing an analysis, since a boron
dilution event occurs during reactor shutdown the event will not be
mitigated by any automatic safety system. Ilillstone should provide
an analysis in accordance to the guidelines of SRP Section 15.4.6.
Further, all of the following plant initial conditions should be
considered in the analysis: refueling, startup, power operation,
(automatic control and manual modes), hot standby, ho® shutdown, and
cold shutdown.

Response:

This question will be addressed in the boron dilution analysis to be
submitted in response to NRC Question 440.8.

Q440.56-1
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Question Q440.57 (Section 15.4.6)

Provide a list of all the instruments and alarms available to alert the operator of
the boron dilution event. For each of the cases evaluated in the analysis,
identify the alarm that alerts the operator, provide the time interval from this
alarm to when the core would go critical, and identify limiting conditions of
operation for the Technical Specifications related to the sensors, alarms, and
equipment to mitigate all of these events.

Response:

The following reactor trip functions have instruments and alarms associated with
them to alert the operator of a boron dilution event.

o Source Range High Flux
o Power Range High Flux

o Overtemperature aT
s
For Modes | and 2 (start-up and power{operation) the MP-3 Probabilistic Safety
Study explicitly considers the above/instruments and alarms. Since a boron
dilution event during Modes | and 2 @re readily detectable and inconsequential
with respeci io the plant specific boron dilution analysis, only instrumentation
and alarms with respect to Modes 3-6 (Hot Standby, Hot Shutdown, Coid
Shutdown and Refueling) are considered within the "Millstone 3 Boron Dilution
Analysis for Failures in the Chemical and Volume Control System." These
consist primarily of those instruments and alarms associated with the Source
Range High Flux signal. Limiting conditions of operation relat:d to the sensors,
alarms and equipment to mitigate boron dilution events, as assumed within our
analysis, are defined in the Westinghouse Standard Technical Specifications,
NUREG-0452, Rev. 4.

In addition to the above mentioned instrumentation and alarms a boronometer
alarm and a flow differential alarm, which indicates improper proportioning of
reactor make-up water and boric acid solution, warn the operator of a potential
boron dilution event. The Volume Control Tank high level alarm provides the
operator with indirect indication of a potential boron diiution event.

Q440.57-1



Question Q440.59 (Section 15.6.3)

You state that with indications provided at the control board and the magnitude
of the break flow, the accident diagnostics and isolation procedure can be
completed within 30 minutes of initiation of the event. However, the recent
steam generator tube rupture events at Ginna, Point Beach, and Prairie island
indicate a longer equalization time substantiated by an evaluation of the
operator actions necessary to effect pressure equalization and a conservative
estimate of the amount of time necessary for each action, as well as an initial
delay time. The event should also be analyzed by assuming a most limiting
single failure following the accident. A stuck open atmospheric steam dump
valve (ADV) may be the most limiting single failure associated witi: this
accident. If another failure is found to be more limiting, we require the
Applicant to substantiate that the case of a stuck open ADV on the damaged
steam generator is less limiting.

Response:

Northeast Nuclear Energy Company (NNECO) is a member of the Westinghouse
Owners Group (WOG) Steam Generator Tube Rupture (SGTR) Licensing issues
Subgroup. This subgroup has been formed to address the current licensing issues
associated with the Steam Generator tube rupture event. The overall program
consists of the following items:

1. Determination of licensing basis operator response time following a design
basis SGTR.

2. Development of appropriate analysis methodology for calculating the
margin to steam generator overfill based on results from (1),

3. Identification of minimum set of equipment required to recover from an
SGTR.

4. Identification of the worst case single failure.

The SGTR Subgroup and Westinghouse representatives met with the NRC in
Bethesda, Maryland on February 23, 1984 to discuss the program to resolve the
SGTR licensing issues. The overall program which is proposed to resolve the
generic aspects of the SGTR licensing issues was outlined. The schedule for
resolution of the SGTR licensing issue was also discussed. It is expected that the
final report will be completed in October, 1984. During discussions following the
subgroup presentation, the NRC stated they would consider changing the
licensing issues to confirmatory issues based on a commitment by the applicant
to resolve the issues as a part of the WOG SGTR subgroup. NNECO will take the
necessary actions to conform with the WOG SGTR subgroup/NRC agreed upon
resolutions of this issue.

With this commitment it was agreed during a May 9, 1984 meeting with the RSB
reviewer, that this item could be categorized as confirmatory.
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TABLE 1.10-1 (Cont)

Position

The MNPS-3 design incorporates this trip modification,

The NRC has raised the question of whether the pressurizer power-
operated relief valves would be actuated for a turbine trip with=-
out reactor trip below a power level of 50 percent (P-9 set point).
An analysis has been performed using realistic yet conservative
values for the core physics parameters (primarily reactivity feed~
back coefficients and control rod worths), and a8 conservatively high
initial power, average reactor temperature (igye), and pressurizer
pressure level to account for instrument lmccu‘aeln.

The transient was initiated from the setpoint for the P-9 interlock,
namely 50 percent of the reactor full power level plus 2 percent for
power measurement uncertainty. This is a conservative starting point,
and would bracket ail transients initiated from a lower power level,
The core physics parameters used were the ones that wouid result in

the most positive reactivity feedbacks (i.e., highest power levels).
The steam dump valves were assumed to be actuated by the load rejection
controller,

Based upon the results from the analysis, the peak pressure reached
in the pressuri.er would be 2,302 psia. The set point for the actua=-
tion of the pressurizer power-operated relief valves is 2,350 psia.
Even vincluding the t20 psi pressure measurement uncerta‘nty, there

is still a margin of 28 psi between the peak pressure reached and the
minimum activation pressure for the pressurizer power-operated relief
valves,

The PORVs used in the MHPS-3 design are pilot-operated relief valves
swpplied by Garrett.

Tnis item is not applicablie until a plant-specific position regarding
MNPS~-3 is taken by the NRC.

The MNPS-3 design includes an anticipatory reactor trip on turbine trip
as discussed in FSAR Section 7.2.1.1.2 (item 6). The logic for this
trip is shown on Figure 7.2-1 (Sheet 16).

NNECo, will compile information to determine the frequency and duration

of ECCS outages and will use this information to determine if future
systems or Technical Specification modifications are necessary.

7 of 9
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Is RWST temperature indicated and alarmed in the control
room?

RWST temperature instrumentation is described in FSAR
Section 7.3.1.1.5, item 3 under Quench Spray System
Instrumentation.
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Response:

What portion of the DWST is dedicated to the auxiliary
feedwater system? What instrumentation is provided to ensure
the portion of the DWST volume dedicated to the AFWS is
available to that system?

The entire volume of the DWST is dedicated to the auxiliary
feedwater system. DWST level instrumentation is described in
FSAR Sections 7.3.1.1.5 under Auxiliary Feedwater System, and
10.4.9.5.
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NRC Question 440.63

The input parameters used in the ECCS analysis as indicated in Table 15.6-8
shows the total peaking factor (FQ) assumes the value of 2.14, while Table
4.3-2 shows a peaking factor of 2.32 as a nuclear design parameter. Clarify
the discrepancy and justify why the higher peaking factor of 2.32 should not
be used for the ECCS anlysis, Uiscuss the effects of using a higher peaking
factor in the ECCS analysfs,

Response

The ECCS large break analysis has been recalculated resulting in a peaking
factor (FQ) of 2.32. Appropriate FSAR modifications will be provided in a
future amendment to the FSAR.

5933Q:10/041884
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