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McGuire Nuclear Station

Evaluation of Comp! ance With NRC Branch Technical Position RSB 5-1
On Design Requirements of the Residual Heat Removal System

The following is a discussion of the means by which Mchuire Nuclear Station
complies with the technical requirements of BTP RSB 5-1.

1. Provide safety-grade ste " generator dump valves, operators, air and
power supplies which meet the single failure criterion.

One safet -grade steam generator power operated relief valve is provided

for each of the four steam generators. An air supply to the operators
is available during loss of offsite power. The steam generator power

operated relief valves can be operated locally to permit plant cooidown.

An in-plant test shall be conducted to demonstrate local manual operation. [Q212.121

Safety-grade remote operators and power supplies are not provided since
hot standby can be achieved and maintained using the safety-grade steam
generator safety valves. See the cold shutdown scenario and single

failure evaluation provided below (Part Il - Removal of Residual Heat) .

r

of time assuming the most limiting single failure and loss of offsite

sower or show that manual actions inside or outside containment or return

to hot standby until the manual actions or maintenance can be performed
to correct the failure provides an acceptable alternative.

The plant can be maintained in a safe hot standby condition while any

necessary manual actions are taken. The plant is capable of being cooled

via natural convection and reaching Residual Heat Removal System (RHRS)
initiation conditions in approximately 36 hours time including the time
required to perform any manual actions. See the cold shutdown scenario
and single failure evaiuation provided below (Part il - Removal of
Residual Heat).

3. Provide the capability to depressurize the Reactor Coolant 3ystem with
only safety-grade systems assuming a single failure and loss of offsite
power or show that manual actions inside or outside containment or
remaining at hot standby until menual actions or repairs are compiete
provides an acceptable alte-native.

The plant can be maintained in a safe hot standby condition while any
required manual actions are taken. See the cold shutdown scenario and
single failure evaluation provided below (Part IV - Depressurization).

4, Provide the capability for borating with only safety-grade systems
assuming a single failure and loss of offsite power or show that manual
actions inside or outside containment or remaining at hot standby until

manual actions or repairs are completed provides an acceptable alternative.

The plant can be maintained in a safe hot standby condition wh!le any
required manual actions are taken. See the cold shutdown scenario and

single failure evaluation provided below (Part |ll-Boration and Makeup).
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5. Provide the system anc component design features necessary for the proto-
type testing of both the mixing of the added borated water and the cool-
down under natural circulation conditions with and without a single
failure of a steam generator atmospheric dump valve. These tests and
analyses will be used to obtain information on cooldown times and the
corresponding AFW requirements.

Part of the low-power testing program at McGuire includes several tests
to verify natural circulation. This test program does not include bora-
tion or cooldown. However, testing was performed at Sequoyah Nuclear
Plant which did verify the adequacy of the boration and cooldown capa- Q212.123
bilities of a Westinghouse 4-loop plant equipped with UHI. Based on the :
similarities between McGuire and Sequoyah, and the natural circulation
testing to be conducted at McGuire, there is sufficient evidence to
justify not performing the boron mixing and cooldown testing.

6. Comnit to providing specific procedures for cooling down using natural
cirzulation and submit a summary of these procedures.

Specific procedures for cooling down using natural circulation will be

prepared and submitted to the NRC by 1980. A summary of the |Q212.124
procedures is provided in the cold shutdown scenario °nd single failure

evaluation provided below.

7. Provide a seismic Category | AFW supply for at least 4 hours at dot Shut-
down plus cooldown to the RHR system cut-in based on the longest time
(for only onsite or offsite power and assuming the worst single failure),
or show that an adequate alternate seismic Category | source will be
available.

Sufficient emergency feedwater is available from the Seismic Category |
Standby Nuclear Service Water Pond to permit four hours operation at hot
standby plus cooldown to RHRS initiation conditions. See the cold shut-
down scenario and single failure evaluation provided below (Part Il-
Removal of Residual Heat).

8. Provide for collection and containment of RHR pressure relief or show
that adequate alternative methods of disposing of discharge are available.

The RHR relief valves discharge to the pressurizer relief tank, located
inside Containment.

COLD SHUTDQWN SCENARIOQ

The safe shutdown design basis for McGuire is hot standby. The plant can be
maintained in a safe hot standby condition while manual actions are taken to
permit achievement of cold shutdown conditions following a safe shutdown
earthquake with loss of offsite power. Under such conditions t!.e plant is
capable of achieving RHRS initiation conditions (approximately 3500F, 425
psia) in a reasonable amount of time, inciuding the time required for any
manual actions. To achieve and maintain cold shutdown, four key functions
must be performed. These are (1) circulation of the reactor coolant (2)
removal of residual heat, (3) boration and makeup, and (4) depressurization
of RCS.

(2) Rev. 1



I. Circulation of Reactor Coolant

Circulation of the reactor cool.nt has two stages in a cooldown 7rom hot standby
to cold shutdown. The first stige is from hot standby to 350°F. During this
stage, circulation of the reactor coolant is provided by natural circulation
with the reactor core as the heat source and stear generators as the heat sink.
Steam release from the steam generators is initial.; via the steam generator
safety valves and occur- - tomatically as a result of turbine and reactor trip.
Steam release for coo'down is via the steam generator power operated relief
valves which may be operated manually. The steam generator power operated
relief \ ves are accessible for local operation. Redundant level and pressure
ir‘ication is provided in the control room for each steam gene:rator. Power for
this instrumentation is derivon 7rom the 120 VAC vital instrumentation and
control power systems.

Feedwater to the steam generators is provided by the Auxiliary Feedwater System.
The AFS 1s provided with two 100 percent capacity motor driven pumps and one

200 percent capacity turbine driven pump. Each of the motor driven pumps sup-
rlies tuo steam generators and the turbine driven pump supplies water to all
four steam generators. A seismic Category | source of water for the AFS is
avaiiable from the Standby Nuclear Service Water Pond which has more than suffi-
cient inventory for the longest cooldown time needed with either only onsite or
only offsite power available with an assumed single failure. AFS pump suction
switchover to this assured source occurs automatically upon detection of low
pump suction pressure. Sufficient safety-grade instrumentation will be provided
in the control room to monitor AFS operation.

The second stage of reactor coolant circulation is from 350°F to cold shutdown.
During thbs stage, circulation of the reactor coolant is provided by the RHR
puUMPS .

Il. Removal of Residual Heat

Removal of residual heat also has two stages in a cooldown from hot standby to
cold shutdown. The first stage is from hot standby to 350°F .,

During this stage, the steam generators act as the means of heat removal from
the Reactor Coolant System (RCS). Initially, steam is released from the steam
generators via the steam generator safety valves to maintain hot standby condi-
tions. When the plant operators are ready to begin the cooldown, the steam
generator power operated relief valves are opened slightly. As the cooldown
proceeds, the operators will occasionally adjust these valves as required to
maintain a reasonable cooldown rate. Feedwater makeup to the steam generacors
is provided from the Auxiliary Feedwater System. The Auxiliary Feea.ater System
has the ability to remove decay heat by providing feedwater to a vor steam
generators for extended periods of operation.

The second stage is from 350°F to cold shutdown. During this stage, the RHRS

is brought into operation. The neat exchangers in the RHRS act as the means of
heat removal from the RCS. In the RHR heat exchangers, the residual heat is
transferred to the Component Cooling System which ultimately transfers the heat
to the Nuclear Service Water System. The Component Cooling and the Nuclear
tervice Water Systems are both designed to Seismic Category |. The RHRs includes
two RHR pumps and two RHR heat exchangers.

(3)



Each RHR pump is powered from a different emergency power train and each RHR
heat exchanger is cooled by a different Component Cooling System loop. |If
any component in one RHR subsystem becomes inoperable, cooldown of the plant
is not compromised; however, the time for cooldown would be extended. The
status of the RHRS can be monitored using Class 1E instrumentation in the
Control! Room.

If RHRS is unavailable for any reason, cold shutdown may be achieved utilizing
alternative methods as discussed in section I1.C of the Sinale Failure Evalua- | Q@12.126
tion.

111, Boration and Makeup

Boration is accomplished using portions of the Chemical and Volume Control

S- tem (CVCS). Four wt % boric acid from the boric acid tanks is supplied to
the suction of the centrifugal charging pumps by the boric acid transfei pumps.
The centrifugal charging pumps inject the borated water into the RCS via the
normal charging and/or reactor coolant pump seal injection flow paths. Twe
boric acid tanks are provided for the plant. They are interconnected so that
either tank may be aligned to either unit. Two boric acid transfer pumps are
provided for each tank, The boric acid tanks, boric acid transfer pumps,
centrifugil charging pumps, and associated piping are of seismic Category |
design. ‘he boric acid transfer pumps and centrifugal charging pumps are powered
from emergency power trains,

There is sufficient boric acid volume stored in each tank to providsr for a cold
shutdown with the most reactive rod withdrawn. Redundant boric acii tank level
indication is provided in the control room.

An alternative boration source is the 12 wt % boric acid contained in the bo'on
injection tank located in the Safety Injection System. This source can be used
to supplement the boric acid tank to accomplish boration, depending on initial
plant conditions. The contents of the boron injection tank can be delivered to
the RCS by aligning the discharge of the centrifugal charging pumps to this tank
while the suction is aligned to the boric acid tanks.

Makeup, in excess of that required for boration can e provided from the Refuel~-
ing Water Storage Tank (RWST) using zentrifugal charging pumps and the same
injection flow paths as described for boration. Two motor operated valves, each
powered from different emergency power trains and connected in parallel, would
transfer the suction of the charging pumps to the RWST. RWST level can be
monitored using redundant control room instrumentation which has its power derived
from the 120 VAC vital instrumentation and control power system,

IV, Depressurization

Depressurization of RCS is accomplished using portions of the Chemical and
Volume Control System (CVCS). Either four wt. % boric acid or refueling water
may be used for depressurization with the flow path being from the centrifugal
charging pumps via the auxiliary spray valve to the pressurizer. The centrif-
ugal charging pumps of the CVCS are of Seismic Category | design and are powered
from separate emergency power trains. The pumps can be operated and monitored
from the contro! room. Redundant pressurizer level and RCS pressure indication
is provided in the control room for monitoring depressurization. Power for this
instrumentation is derived from the 120 VAC vital instrumentation and control
power systems.
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An alternative method of depressurization consists of discharging reactor coolant
from the pressurizer to the pressurizer relief tank via the pressurizer power
operated relief valves.

V. INSTRUMENTATION

Redundant instrumentation which has its power derived from the 120 VAC vital
instrumentation and control power system is available in the Cont’r.: Room to
monitor key functions associated with achieving cold shutdown. This instrumen-
tation is discussed in FSAR Section 7.5 and includes the following:

a. RCS wide range temperature

b. RCS wide range pressure

¢. Pressurizer water level

d. Steam generator narrow range water level

e. Steam line pressur2

f. RWST level

g. Containment pressure

This instrumentation is sufficient to monitor the key functions associated with
cold shutdown and to maintain the RCS within the desired pressure, temperature
and inventory relationships. Alternatively, operation of the auxiliary systems
that service the RCS can be monitored by the contro! room operator via remote

communication with an operator in the plant.

MAINTAINING RCS TEMPERATURE AND PRESSURE DURING COOLDOWN

The plant will be maintained in a hot standby condition while the operator eval-
uates the initial plant conditions and the availability of equipment and systems
(including non-safety grade equipment) that can be used in shutdown. Prior to
initiating cooldown, the operator will determine the boration requirements and
the method by which the plant will be taken to cold shutdown. In performing

the cooldown, the operator will integrate the functions of heat removal, bora-
tion and makeup, and depressurization in order to accomnlish these functions
without letdown from the RCS. Once the plant is cooled to 350°F and depressur-
ized to 425 psia, RHRS operation will be initiated and the RCS will be taken to
cold shutdown conditions.

Boration, cooldown, and depressurization will be accomplished in a series of

short steps arranged to keep RCS temperature and pressure and pressurizer level

in the desired relationships. However, to demonstrate that boration and de-
pressurization can be done without letdown, a simpler scenario can be used.

First the operators integrate the cooldown and boration functions taking advantage
of the RCS inventory contraction resulting from the cooldown. Then, the operators
use auxiliary spray from the CVCS to depressurize the plant to RHRS initiat.ng
conditions. Finally, the RCS is cooled to cold shutdown conditions using the

RHRS while makeup with borated water continues as necessary.
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The calculation to demonstrate this capability assumes worst case boration re-
quirements based on core end of |ife/peak xenon conditions and the following
RCS initial! conditions following plant trip:

RCS Temperature 557°F
RCS Pressure 2250 psia
Pressurizer Water Voiume 450 Ft3
Pressurizer Steam Volume 1350 Fe3

The cooldown from SS7°F decreases the volume of water in the RCS by approxi=-
mately 1610 cubic feet assuming that the pressurizer is not cooled. Makeup

for contraction is supplied by & wt % boric acid stored in the boric acid tanks
at 70°F, A boric acid tank volume of approximately 1450 cubic feet will expand
to approximately 1610 cubic feet as it is heated to the RCS temperature at 3500F.
The volume of four wt % boric acid at 70°F required for boratior to technical
specification requirements at 350°F is approximately 1350 cubic feet. Thus the
volume required for boration is significantly less than the volume available

due to contraction.

To caiculate if depressurization can be accomplished without letdown and without
taking the plant water solid, it was assumed that the pressurizer was initially
in the following state:

STATE |
Volume, Total, Ft> 1800
Volume, Liquid, Ft 450
Volume, Steam, Ft3 1350
T, = Tsat, % 653
& T Psat, psia 2250
Quality, x 0.337

It was further assumed that no additional water would be removed from the
pressurizer by cooldown contraction. With these assumpsions, and including
the effect of heat input from the pre55uriger metal, it was determined that
spraying in approximately 36,003 ibm of 70°F water would produce the following
state:

STATE 2
Volume, Total,Ft3 1800
Volume, Liquid, Ft 1180
Volume, Steam, Ft3 620
T, = Tsat, s 450
P, = Psat, psia 4221
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Quality, x 0.0092

Once depressurized to 425 psia, RHRS operation may be initiated and cooldown
can continue to cold shutdown conditions. The cooldown from 350 F to 200°F
further decreases the volume of water in the RCS by approximately 550 cubic feet
assuming that the pressurizer is not cooled. Makeup for contraction is again
supplied by 4 wt % boric acid. A boric acid tank volume of approximately 530
cubic feet will expand to approximately 550 cubic feet as it is heated to the

RCS temperature cf 200°F.

The additional volume required for boration at 200°F,

to maintain the reactor within the technical specification shutdown requirements,

is no more than 260

previous contraction. Thus, the technical specification requirements for cold
shutdown conditions are satisfied.

The results of the calculations described above demonstrate that, based on the
assumed initial conditions, boration and depressurization with 4 wt % boric

acid can be accomplished without letdown and without taking full credit for the

available volume created by the cooldown contraction. However, the operator
may elact to borate using the 12 wt % boric acid contents of the boron injection
tank as well as 4 wt % boric acid from the boric acid tanks. Should boration

without letdown prove impractical due to any combination of plant conditions or

subic feet, the operator having taken full advantage of the

equipment failures, letdown can be achieved by discharging RCS inventory via the
pressurizer power operated relief valves or the reactor vessel head vent valves.

SINGLE FAILURE EVALUATION

it

Circulation of the Reactor Coolant

A.

From Hot Standby to 350°F (refer to FSAR Figures 5.1-1, 10.3.2-1, and
10.4,7-4) - four reactor coolant loops and four steam generators are
provided, any two of which can provide sufficient natural circulation
flow to provide adequate core cooling. Even with the most limiting
single failure (a steam generator power operated relief valve), three
of the reactor coolant loops and steam generators remain available.

From 350°F .o cold shutdown (refer to FSAR Figure 5.5.7-1) - two RHR
pumps are provided, either one of which can provide adequate circula-
tion of the reactor coclant.

Remc.al of Residual Heat

A.

From Hot Standby to 350°F (refer to FSAR Figures 10.3.2-1, 10.4.7-4,
and 9.2.2-1)

1. Steam Generator Power Operated Relief Valves - These are air
operated valves. Four are provided (one per steam generator),
any two of which are sufficient for residual heat removal. In
the everit of a single failure, three power operated relief valves
remain available. In case of air supply failure, these valves
fail to the closed position. However, each valve is provided
with a handwhee! to allow manual control if necessary. The
valves are located in the doghouse and are accessible by means
of a permanent ladder and scaffolding arrangement. The
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B.

environment in the doghouse during this ‘Idown event will
not prevent entry for access to the valve. These valves
may be reachad by an operator in a few minutes,

Auxiliary Feedwater Pumps - Two motor driven pumps and one
stewn driven pump are provided. In the event of a single

failure, two pumps remain available to provide sufficient

feedwater flow.

Auxiliary Feedwater Flow Control Valves CA36, 40, 44,6 48, 52,
56, 60, 64 - These are air operated valves. In the event of

a single failure of one flow control valve (which affects

flow to one steam generator from either a motor driven pump

or the steam driven pump) emergency feed flow can still be
provided to all four steam generators from the other pumps.

In case of air supply failure, these valves fail open to a
throttled position set to assure adequate flow to the steam
generators while, at the same time, preventing unacceptable
runout of the auxiliary feedwater pumps. As cooldown grogresses,
flow may be reduced by shutting down auxiliary feedwater pump(s)
and manually throttling the control valves with handwheels
provided. These valves are located in the auxiliary feedwater
pump room and may be reached in a few minutes. The environment
in this room during this cooldown event will not prevent entry
for access to the valves. Time required for setting each valve
is estimated to be less than 15 minutes.

If the normal non-seismic sources of auxiliary feedwate are
not ava’lable, automatic re-alignment to the Seismic Ca .egory |
Standby Nuclear Service Water Pond is procvided. Separate and
redundant lines provide water to the suction of the AFS pumps.

Q212.125

From 350°F to 200%F Utilizing RHR System (refer to FSAR Figures 5.5.7-1,
9.2.4-1, and 9.2.2-1 through 3) -

¥,

RHR Suction Isolation Valves wDIB and ND2A - these valves are
powered from different emergency power trains. Failure of either
power train or of either valve operator could prevent initiation
of RHR cooling in the normal manner from the control room. In
the event of such a failure, operator action could be taken to
open the affected valve manually. The mechanical failure of the
disc separating from the stem has been investigated (HCAP-9287)
and itg probability has been found to be in the range of 107" and
to 1077 per year. The probability of an earthquake larger than
the 0BE is 1073 to 5x10°3 per year. The combined probability of
valve stem failure coincident with the earthquake is so low that
it need not be considered in the singie failure analysis. In

the event of such a failure, the plant would remain in a safe

hot standby condition with heat removal via the steam generators
until ar alternative method of cooldown can be established as de-
scribed in C below.

Q212.126

RHR Pumps A and B - Each pump is powered from a different emergency

power train. In the event of a single failure, either pump can
provide sufficient RHR flow.
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3. RHR Heat Exchangers A and B - If either heat exchanger is
unavailable for any reason, the remaining heat exchanger
can provide sufficient heat removal capability.

4. RHR Flow Control Valves NDI4 and ND29 - These are air
operated valves. Upon loss of air these valves would fail

in the open position, thus guaranteeing sufficient RHR flow. Q212.125

If a single failure causes one of the valves to fail in a
closed or partially closed position, the remaining RHR train
can provide sufficient RHR flow.

5. RHR/SIS Cold Leg Isolation Valves N1173A and N11788 - These
are parallel, normally open, motor operated valves which
are powered from separate emergenc, power trains. Sufficient
RHR cooling flow can be provided through either valve. These
valves are also equipped with handwheels for manual operaticii.

6. Component Cooling System - Two redundant trains are provided,
either of which can provide sufficient heat removal capacity
via cne of the RHR heat exchangers.

7. Nuclear Service Water System - Two redundant trains are pro-
vided, either of which can provide sufficient heat removal
via one of the Component Cooling System heat exchangers.

From 350°F to 200°F Utilizing Secondary Plant Systems (refer to
FSAR Figures 10.4.7-3 and 10.4.7-4).

Cooldown to a main steam temperature of 2129 may be accomplished
utilizing natural RCS circulation with auxiliary feedwater to no
more than two steam generators and associated power operated relief
valves. Coincident with this operation, the remaining steam ggner=-
ators may b~ prepared for cooldown to a RCS temperature of 200°F

utilizing feed and bleed of cold feedwater.

As an example, assume steam generators A and 8, their associated
power operated relief valves, and motor driven auxiliary feedwater
pumg A are being used to cooldown to a main steam temperature of
212°F. Concurrently, main feedwater and auxiliary feedwater lines
to steam generators C and D may be isolated, and crossover and
drain lines installed to allow cold lake water to be fed by motor
driven auxiliary feedwater pump 8 through the main feed nozzles
and out the auxiliary feedwater nozzles which are located well above
the tubes. This would require filling the generators to a level
above the auxiliary feed nozzle. Monitoring of levels in this
range may be established utilizing instrumentation provided for
steam generator wet layup recirculation.

This is but one of several alternative means of achieving cold
shutdown. For instance, a less desirable but workable method
would be to feed and bleed the reactor coolant system utilizing
ECCS and the pressurizer power operated relief valves.

(9) Rev, 1
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Boration and Makeup (refer to FSAR Figures 9.3.4-1, 2, 3, and 5, and
8732-T)

A. Boric Acid Tanks | and 2 - Two boric acid tanks are provided with
one aligned to each unit. Each tank contains sufficient four wt %
boric acid to borate the RCS to cold shutdown with the most reactive
rod withdrawn.

B. Boric acid Transfer Pumps A and B - Two pumps are aligned to each
tank. Each pump is powered from a different emergency power train.
In the event of a single failure, either pump can provide sufficient
boric acid flow.

C. Flow Control Valve NV267A - This is an air operated valve which
fails open on loss of air or power to allow boric acid flow to the
suction of the centrifugal charging pumps. MOV NV265B, which is
supplied from a separate power train, may be opened to supply boric
acid flow directly to the suction header of the centrifugal charging
pumps if required.

D. Isolation Valves NV1718and NV175A - These are air operated valves.
If either of these valves fails closed, the alternate valve may be
opened. |If both valves fail closed due to loss of air or power,
MOV NV265B may be opened to supply boric acid flow directly to the
suction header of the centrifugal charging pumps.

E. Charging Pump Suction Isolation Valves NVI4LIA and NV1428B - These
normally open, motor operated valves are piped in series. |If one
of these valves cioses spuriously, an operator can de-energize the
valve operator and reopen the valve with its handwheel. |f mechanical
failure makes it impossible to open one of these valves, refueling
water storage tank isolation valve NV221A or NV222B may be opened
to provide makeup flow to the charging pumps. Boration flow may be
provided via MOV 265B directly to the suction of the charging pumps.

F. Centrifugal Charging Pumps A and B - Pumps A and B are powered from
redundant emergency power trains. In the event of a single failure,
either pump can provide sufficient boration or makeup flow.

G. Normal Charging Flow Control Valve NV238 - This is an air operated
valve which fails open upon loss of air to assure a charging flow
path. |If the valve will not open due to a mechanical problem, a
flow path may be established through the Boron Injection Tank by
opening valves NI4A or NISB and NI3A or NI108B.

H. Charging Flow Control Valve NV241 - This is an air operated valve
which fails open upon loss of air or power to assure a charging flow
path., |If the valve will not open due to a mechanical problem, a
flow path may be established through the Boron Injection Tank as
explained in G above.

I. Charging Line Isolation Valves NV24LA and NV245B - If either of
these normally open, motor operated valves closes spuriously, an
operator may de-energize the valve operator and reopen the valve

(]0) Rev. 1
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with its handwheel. |If this is nct possible a flow path can be
established through the Boron Injection Tank as in G above.

Reactor Coolant Loop | Charging Isolation Valve NVI3B - This is
an air operated valve which fails open upon loss of air or puwer
to assure a charging flow path. It is supplied with Train B
emergency power. Loop 4 charging isolation valve NVI6A, which
also fails open upon loss of air or power, may also be opened to
provide a charging flow path. NVI6A is supplied with Train A
emergency power.

Boron injection Tank fsolation Valves NI#A and NI5SB - Each valve
is powered from a different emergency power train; only one of
these normally closed, motor operated valves needs to be opened
to provide an alternate path and source for boration.

Boron Injection Tank Isolation Valves NI3A and NI10B - Each valve
is powered from a different emergency power train; oniy one of
these normally closed, motor operated valves needs to be opened
to provide an alternate path and source for boration.

Refueling Water Storage Tank !solation Valves NV221A and NV222B -
Each valve is powered from a different emergency power train.
Only one of these normally closed motor operated valves needs to
be opened to provide an alternate makeup flow path from the RWST
to the centrifugal charging pumps.

Depressurization (refer to FSAR Figure 9.3.4-1)

A.

A xiliary Spray Valve NV21A - This is an air operated valve which
ails closed on loss of air or power. In this case, NV21A may be
opened by using a portable compressed air or nitrogen bottle. This
valve is located in the pipe chase behind the crane wall inside the

Containment Building and is readily accessible. Estimated amount
of time to perform this operation is one hour. Temperatures and
pressures in this area for this cooldown mode will be in the normal
range (<120°F, 0 psig). Radiocactivity at this location will not
hinder the operation,

If NV21A is stuck closed as a result of mechanical failure, the
redundant Seismic Category | pressurizer power operated relief
valves may be used to depressurize the RCS by discharging to the
pressurizer relief tank as described in item C below.

Charging Valves NVI6A and NVI3B - These air operated valves fail
ooen upon loss of air or power. In this case, NVI6A and NV13B

may be closed by using portable compressed air or nitrogen bottles.
Both of these valves are lccated in the pipe cnhase behind the crane
wall inside the Containment Building and are readily accessible.
Estimated amount of time to perform this operation is less than one
hour. Temperatures and pressures in this area for this cooldown
mode will be in the normal range (< IZOOF. 0 psig). Radioactivity
at this location will not hinder the operation.

Rev. |
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If NVIGA or NVI3B is stuck open as a result of mechanical failure,

the redundant Seismic Category | pressurizer power operated relief Q212.125
valves may be used to depressurize the RCS by discharging to the

pressurizer relief tank as described in item C below.

C. Pressurizer Power Operated Relief Valves, NC3zB, NC34A, NC368 -
These are air operated valves which fail to the closed position
upon loss of air or power. As indicated above, these valves may
be used to depressurize the RCS. The operator may open them from
the control room, thus discharging steam from the pressurizer to
the pressurizer relief tank. |f the normal air supply is not aval-
able to actuate these valves, a supply of nitrogen may be made Q212.
available to either NC34A or NC32B from cold leg safety injection
accumulators 1A or 1B, respectiveiy, which provide the seismically
qualified nitrogen suuply necessary for low RCS temperature over-
pressure protection (see FSAR Section 5.2.2.3). This is accomplished
by placing jumber cables across the low temperature permissive con-
tacts in the area termination cabinets for either block valve NI430A or
NI431B. The valve may then be opened from the control room, thus
pruoriding nitrogen for actuation of the associated relief valve.

D. RHR Suction Isolation Valve NDI1B and ND2A - The RHR suction isolation
valves are qualified for the steam line break environment. Therefore,
they are qualified for the less severe environment that would result
if, as described in C above the RCS is depressurized by discharging
the pressurizer to the pressurizer relief tank.

Instrumentation

Sufficient instrumentation is provided in the control room to monitor

key functions. In the event of a single failure, the operator can make
comparisons between duplicate information channels or between functicnally
related channels in order to identify the particular malfunction. Refer to
FSAR Section 7.5 for applicable details.
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