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WNP-2

Q. 010.035
(3.4.1)g

The FSAR states that the " Seismic Category I piping and
electrical conduit penetrations that are below grade ...

are not sealed against groundwater pressure." Demonstrate...

that the safety functions would not be compromised by water
flowing into the building through these piping and conduit .

penetrations a s the result of the following events:

a. Another compartment is flooded and water is
flowing out of the building through the piping
and conduit penetrations, resulting in saturated
ground conditions.

b. A non-Seismic Category I tank ruptures emptying

i t '. l of its contents.

i .

Response:

Please refer to revised 3.4.1.4.2, page 3.4-4 for the infor-
mation requested.*

J
The design and installation of the boots at pipe penetrations'

and of the silicon foam at conduit penetrations, described
j in 3.4.1.4.2, provide waterproof penetrations that are capable
f of preventing the compromise of safety functions by event s
1 such as those stated in the question.
1
't

i The response to Question 010.010 has been similarly revised.*

5 * Draft FSAR page changes attached.
.
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The lowest floor surface in the reactor building is the top
of the foundation mat at elevation 422'-3" MSL. Since this ,

is above the design basis groundwater level, the structure
will be unaffected by the force effects of buoymacy and

i static water due to groundwater at elevaticn 420 feet MSL.-

f
Groundwater elevation 420 feet MSL has been compared with-

foundation levels of Seismic Category I structures and it
has been found that waterproofing is not required.

Seksmic Category I piping and electrical conduit penetrations 'T -
that are below grade are above the design basis groundwater /
table and are therefore not sealed against groundwate , /,
pressure. -

.

The only materials underlying the site that might exhibit
unf'avorable response to seismic or other events under satur-
ated soil conditions are the loose to medium dense, fine to
coarse sand with scattered gravel, in the upper approximate
40 feet of the soil profile. These are removed and recem-
pacted as structural fill, as described in 2.5.4.8 and
2.5.4.12. Structural fill supports the Seismic Category I .

structures, including the turbine generator building and.

service building, in the central planu complex. Structural
fi11, as required, is also utilized below the other Seismic f.4
Category I and safety-related structures including under- W'
ground piping and electrical duct banks. The structural fill
is ccmpacted to a minimum of 75% relative density and an
average relative density of not less than 85%.

To evaluate the possible effects of a gross rise in ground-
water levels, Shannon and Wilson, soil consultants, performed
a series of repetitive triaxial tests in identical soils in
the dry and saturated states and concluded that saturation
would not necessitate changes in allowable bearing pressures
or settlement calculations as discussed in 2.5.4.10.

To provide conservatism in the design of structures, the
seismic dynamic reponse of the structures and components is
examined over a range of. soil shear moduli, as discussed -

in 2.5.4.7. , ,

3 According to 3.6, Groundwater, of the Shannon and Wilson
Supplementary Soil Investigation in Appendix 2.5F, the
, compacted backfill discussed above will eliminate

.
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- Insert to Page 3.4-4: '- |

Seismic Category I piping and electric conduit penetrations
that are below grade are above the design basis ground- '

water table, and sealing against groundwater pressure is
therefore not required. However, all pipes penetrating
exterior walls are water-proofed sealed by boots installed
on both sides of the wall penetration; all electrical conduit
penetrations are through-wall sealed using silicon foam, .

also a waterproof sealer.
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0 010.10
(3.4.1) _

Demonstrate. that all piping and electrical penetrations in '

safety-related structures that are below the level of the
Probable Maximum Flood are water-tight.
Response:

As stated in 3.4.1.4.1 the plant site grade is higher than the '

design basis flood;blevation resulting from the probable maxi-
mum precipitation (PMP) event. Due to the short duration of the
PMP flood, the ground water level at the plant site is not
affected. As stated in 3.4.1.4.2, piping and electrical
penetrations are above the design basis groundwater level
and meme.therefore net coled against groundwater pressure d Q
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WNP-2

Q. 010.036
C3.5.1)
RSP

It is the Staff's position that all safety-related equipment
shall be appropriately protected against the effects of
internally generated missiles in accordance with Title 10,
Code of Federal Regulations Part 50, Appendix Ar General

.

Design Criteria 4. The effects of internally generated
missiles such as valves stems, bonnets, control rod drive
mechanisms, and high pressure accumulators impacting onto
safety-related equipment must be evaluated. Appropriate
protection must be provided to assure that a missile will
not prevent a safe shutdown of the plant or result in un-
controlled release of radioactivity during normal operation
or during the most severe design basis accident with the
most limiting single active failure. Describe the means
provided for assuring protection of safety-related equipment
from all internally generated missiles.

Response:

The preferred method of protecting safety-related equipment
from internally generated missiles is by separation and
redundancy. In additioni potential missile sources have
been oriented away from essential equipment wherever prac-
tical.

A pipe break / missile study evaluation is currently underway
at WNP-2. This study will consider the effects of postulated
valve stem, bonnet, control rod drive mechanisme and high
pressure accumulator missiles. Appropriate protection will
be provioed where necessary.

Preliminary results scheduled for submittal in the last
quarter of 1981 will address effects inside of containment
and wil'l also delineate methodology used in the study. A

follow-up submittal will identify effects on the remaining
areas outside of containment. Upon completion, the study
will provide assurance that essential systems have been
adequately protected from internally generated missiles.

.
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Q. '010.037
C 3 . 5 .1.~ 2 )

Regulatory Guide 1.70, Revision 3, Section 3.5.1.2, requires
that the structures, systems, and components protected by
physical barriers should be identified. The discussion and
the figures'in the FSAR do not indicate wherer if at all,
physical missile barriers are used.

,

Identify all structuress systems, and components that are
- protected by physical barriers. Provide a description of the
. types of physical barriers that are employed at your plant.

Response:

At WNP-2, the preferred method of protecting essential systems'
and components from internally generated missils is by separa-
tion and redundancy. In additioni potential missile generating
sources.have been oriented away from essential. systems and
components wherever' practical. This is discussed in 3.5.1.1
and 3.5.1.2.

The potential missiles described in 3.5.1.2 were investigated
and found not to prevent. safe cold shutdown. Thereforer
specific missile barriers were not required.

The pipe break / missile study evaluation currently. underway
at WNP-2 will consider some additional types of internall
. generated missiles. This expanded' scope may require barriers
. for protection of essential systems and components. ,The
expanded approach for internally generated missiless criteria
for required barrierse~and systems requiring protection will
be provided by amendment to the FSAR in the last quarter of
1981.

!
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Q. 010.038i

'(3.5.1.2)

Section 3.5.1.1.2 of the FSAR states that missile trajectories
are relected to encompass the most adverse conditions. It is
not clear from the information provided in the FSAR what the
trajectories of the credible' primary missiles would be and
what systems might be disabled by the missiles.

.

Provide the bases for selection of the probable missile tra-
jectories and show the trajectories on the appropriate FS AR'

figure. Include a discussion.'on the systemi componente or,

structure that could be damaged or disabled by a missile. The
extent of damage from each missile should be discussed.

|
Response:

The pipe break / missile study evaluation currently under way
for WNP-2 will provide the answer to NRC Question 010.038.
FSAR Section 3.5 will be. revised as appropriate in the last
qua r t e r o f 1981.

.
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WNP-2

Q. 010.039
(3.5.1.2)

Section 3.5.1.1.3.2 states that thermowells and sample. probes
do not present potential hazards as postulated missiles
affecting safe shutdown.

Provide justification to support this position on the thermo-- ,

' wells and sample probes.

Response:

As stated in the response to NRC Question 211.013, themowells
and sample probes were investigated for their potential of

| becoming postulated missiles.
e

Thermowells in high energy systems were found to..have connec-
tions holding the thermowell-to the system that were conservative
by many folds. Some thermowells and sample probes are discounted
as potential missiles if the piping system prescures are low
and there are large factors of safety against failure. The
remaining thermowells and sample probes are still postulated
as missiles. All equigment that could be contacted by the
missiler assuming a 10 half angle cone for the target arear

'was assumed't'o fail.

Potential thermowell missiles were found not to prevent safe
cold shutdown or the release of unacceptable amounts of radio-

4 active materials assuming a single active component failure
and loss of offsite power.

I At WNP-2r sample probes are one-inch or less in diameter and
i meet the requirements of Regulatory Guide'1.11. Pipe breaks
! wtre not postulated in lines one-inch or less as recommended

'

| in Branch Technical Positions APCSB 3-1 and MEB 3-1.

|

,
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-Q. 010.040
(3.5.1)

The FSAR states that the water' lines-are "... tornado-hardened".
State your criteria for protecting pipes located outside build-
ings from tornado missiles, including depth below grade require--
ments and provide drawings which show all' pertinent. tornado
protection features as necessary. ,

.;

Response:

As stated-in Section 3.5.3, buried safety-related piping
required for safe shutdown.is ensured adequate protection
from tornado generated missiles. Analysis of potential
damage is performed using " Tornado Design Considerations
for Nuclear Power Plants" by Bates and Swanson, 1967
(Reference 3.5-8).. A 5-foot embedment depth is calculated
to be acceptable to ensure pipe integrity.

The standby service water piping exits the pumpnouses at a
centgrline elevation of 435'3" and immediately' turns down.at-
a 45 angle to elevation 432 feet., where the piping is routed
to the reactor building in high relative density Quali,ty Class
I. backfill. Grade level is at 440'6", providing an embedment
depth of over 7 feet from the top of the pipe. Where the pipe
exits the pumphouse:r a 1-1/2" a sphal tic concrete. road with a
6" base coarse and 2" leveling coarse bed provides additional
protection from tornado generated missiles. Additionallys the
two standby service water loops are separated by at least 20
feet to preclude loss of redundancy. The standby' service water
pumphouses, shown in Figures 3.5-48 and 3.5-49, are protected
from tornado generated missiles. The standby service water
piping and the tower makeup water system from' the river are
the only safety-related water piping systems outside of tornado-
protected buildings. The tower make-up system is only required
in the event that the spray ring headers in the ultimate heat
sink are Lost in the tornado. The tower make-up piping to the
river also satisfies the five foot embedment criteria. Pro-
tection from tornadoes and tornado missiles in regard to such
piping has also been previously addressed in response to
Questions 010.024 and 010.027.

Though not technically a piping system in line with this
questioni the control room remote air intakes arer of courser
located remote to tornado-hardened buildings. The intake
structures themselves are tornado hardened, howevers (see
Figure 3.8-59) and the piping from the structures meets the
five foot embedment criteria.

. . _ _ - _ _ _ _ _ - _ _ - _ _ - - - _ _ - _ _ - _ _ _ _ _ _ - _ _ -
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WNP-2

It should be noted that Chapters 3.5 and 3.6 will be revised
in line with the on going pipe break / missile study. The
information in the response to this question will be more
clearly incorporated into the FSAR text at that time.

d
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.Q. 010.041
(4.6)

Demonstrate that the-scram discharge system meets the criteria
enumerated in the Generic :Saf et y Evaluation Report BWR Scram
Discharge Systemi dated Dec embe r 1,1980.

.

Response:

The scram discharge system for WNP-2 has been evaluated against.
the Generic Safety Evaluation Report, "BWR Scram Ditcharge
System", dated December 1, 1980. In short, the evaluation
indicated that the WNP-2 scram discharge system needed upgrading
in the following areas:

1) Addition of redundant vent and drain isolation valves;
2) Addition of redundant and diverse level instrumentation

for scram;
3) Relocation and repiping of instrument piping directly

to the scram instrument volume;
4) Addition of new surveillance and operating procedures.

A summarysof our evaluation results is provided below:

FUNCTIONAL CRITERIA

1. The scram discharge volume (SDV) shall have sufficient
capacity to receive and contain water exhausted by a
full reactor scram without adversely affecting control-
rod-drive scram. performance.

WNP-2 Compliance:

WNP-2's SDV system is currently designed to meet the 3.34
gallons per drive requirement specified in the GE Design
Specification 22A4260. This is an a:ceptable means of
compliance as documented in the " Acceptable Compliance"
statement for this item in the Generic SER.

SAFETY CRITERIA

1. No single active failure of a component or service function
shall prevent a reactor scram, under the most degraded
conditions that are operationally accepted.

WNP-2 Compliance:
.

i The WNP-2 system has b?en designed to meet single failure
t criteria. ~The SDV is designed with an integral instrument

volume (IV)'which provides direct and it.. mediate detection
of liquid accumulation. The SDV instrumentation is
redundant and single failure proof (including partial loss
of service functions).

l
.

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ ___ _ ____ _ _______ _ _ J
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WNP-2
~

| 2.. No singl'e1 failure shall result'in uncontrolled loss of
j reacterJcoolant.

WNP-2 Compliance:

~

A redundant air-operated vent valve and drain valve will
be added on the SDV in series _to . insure-system isolation
during reactor scrams. This includes independent solenoid.

,

valves for each set of-air-operated vent and-drain valves.

3. The scram discharge system-instrumentation shall be
designed to provide-redundancyr to operate reliably under
all conditionse and shall not be adversely affected by
hydrodynamic forces or flow characteristics.

WNP-2-Compliance:

Six additional diverse level sensors will be added to the
SDV system to ensure diversity and redundancy in level
monitoring and scram functions. Common cause failures
will be considered in.the selection of the instruments.
This is in agreement'with Alternative 3 of the " Accept-
able Compliance" statement for this item in the. Generic
SER.

4. System operating conditions which are. required for scram
shall be continuously monitored.

WNP-2 Compliance:

The addition of the level switches described in 3 above
and periodic surveillance testing of the instruments will
provide a continuous means of monitoring the SDV Liquid q
Level and insuring instrument reliability. This is an 1

acceptable means of compliance as documented in the
f" Acceptable Compliance" statement for this item in the

i- Generic SER.
:

'
5. Repaire replacemente adjustmente or surveillance of any

system component shall not require the scram function to
be bypassed.

WNP-2 Compliance:

During routine surveillance testing, instrument repair or
calibration the associated logic will be placed in a half-

,

sc ram (1 out of 2) configuration in accordance with the ,i
plants technical specifications.g This is an acceptable
means of compliance as documented in the " Acceptable
Compliance" statement for this item in the Generic SER.

t

, ,

,
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WNP-2

OPERATIONAL CRITERIA

1. Level instrumentation shall be designed to be maintained,
tested, or calibration during plant operation without
causing a scram; ,

2. The system shall include sufficient supervisory.instru- -

mentation and alarms to permit surveillance of system ,

operation;.

3. The system shall be designed to minimize the exposure of
operating personnel to radiation;

4. Vent paths shall be.provided to assure adequate draining.
in preparation for scram reset;

5. Vent and drain functions shall not be adversely affected
by other-system interfaces. The objective of this require-
ment is to-preclude water backup in the scram' instrument
volume which could cause spurious scram.

WNP-2 Compliance:

1. The system logic is designed as a one out of two, twice
configuration. . Each of the associated instrument channels
is capable of being separately isolated for_maintenancer
testing or calibration without inadvertently scramming
the reactor.

2. The SDV is provided with a high liquid level alarm on
.each IV to alert the operator to liquid accumulation in

,

the SDV.

3. The SDV system has been designed in accordance with GE
desiy specification 22A4260 to minimize the exposure
of operating personnel to radiation. In addition, the

system is being reviewed as part of the .3 s ' '. ALARA program.

4. The SDV vents directly to the reactor building atmosphere
and is independent from other plant vent system.

5. The vent and drain system for the SDV is totally independent
from other plant systems, and is therefore not susceptible
to blockage or water buildup through system interfaces.

.
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WNP-2

DESIGN CRITERIA

1. The scram discharge headers shall be sized in accordance
w'ith GE OER-54 and shall be hydraulically coupled to the
instrumented volume (s) in a manner to permit operability
of the scram level instrumentation prior to. loss of ,

system function. Each system shall be analyzed based on
aLplant-specific maximum inteakage to ensure that the , i

system function is not lost prior to initiation of auto-
matic scram. Maximum inteakage.is the maximum flow rate
through the scram discharge line without control-rod
motion summed over all control rods. The analysis should
show no need for vents or drains.

WNP-2 Compliance:

WNP-2's IVs have been_ designed as vertical extensions
attached directly to the SDV. This-configaration provides ;

a direct hydraulic couple between the SDV and IVs and
insures immediate and continuou s liquid level monitor in
the SDV. This is an acceptable means of cocpliance as
documented in.the " Acceptable Compliance" statement for
this item in the Generic SER.

.

2. Level instrumentation shall be provided for automatic
scram initiation while sufficient volume exists in the
scram discharge volume.

WNP-2 Compliance:

WNP-2's SDV is adequately coupled to the IV to allow
proper instrument operation. The SDV instrument set-
point for scram was established to insure an available
volume of 3.34 gallons per drive (185 drives). .This is
an acceptable means of compliance as documented in the
" Acceptable Compliance" statement for this item in the
Generic SER.

3. Instrumentation taps shall be provided on the vertical
instrument volume and not on the connected piping.

WNP-2 Compliance:

All the WNP-2 SDV instrumentation will be relocated and
repiped directly to the IV instead of the vent and drain
piping, Procedures will be modified to include functional
testing of SDV Level instrumentation after each scram.
This is an acceptable means of compliance as documented.in
the " Acceptable Compliance" statement for this item in the
Generic SER.
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4. The scram instrumentation shall be capable of detecting
water accumulation in the instrumented volume (s) assuming
a single active failure in the instrumentation system or
the plugging of an instrument line.

WNP-2 Compliance:

The addition of the redundant and diverse instruments ,

desc ribed under Saf et y Cr it erion 3 and rercuting of
the instrument piping to the IV provide an a c c e pt abl e
means of compliance as documented in the " Acceptable
Compliance"-statement for this item in the Generic SER.

5. Structural and component design shall consider loads and
conditions including those due to fluid dynamics, thermal
expansion, internal pressurer seismic considerations,
and adverse environments. .

WNP-2 Compliance:

The WNP-2 SDV design compliance with the latest GE design
criteria as outlined in GE Design Specification 22A4260.
In additirne the system will be reviewed as part of,the
equipment qualification program.

6. The power-operated vent and drain valves shall close under
loss of air and/or electric power. Valve position indi-
cation shall be provided in the control room.

WNP-2 C ota pl i a nc e :

WNP-2's' present des gn configuration meets these require-,

ments.

7. Any reductions in the system piping flow path shall be
analyzed to assure system reliability and operability
under all modes of operation.

UNP-2 Compliance:

WNP-2's SDV header system is designed as a continually
expanding path from the 185 3/4" individual scram dis-
charge (withdrawal) linec to one of two integrated SDV/
IV systems (one system per approximately half the drives).
Each integrated SDV/IV system consists of a continuously
downstoping piping run expanding from the SDV (consisting

.
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of seven 6" return headers from the individual hydraulic
control unit (HCU) banks te an 8" combined return header)
to the 12" vertically orients 1 IV. The location where
blockage need be assumed (piping le s than 2" diameter)
is in the 3/4" discharge line from the individua HCU.
Blockage here would only cause failure of one control
rod to insert. This is an acceptable consequence for a
single failure and has been evaluated as part of the plant ,

design basis. Accordingly, this design complies with the
" Acceptable Compliance" statement for this item in the
Generic SER.

8. System piping geometry (i.e., pitch, line sizer orienta-
tion) shall be such that the system drains continuously
during normal plant operation.

WNP-2 Compliance:

The WNP-2 SDV has been designed to insure a positive down-
ward slope of scram header and drain piping.

9. Instrumentation shall be provided to aid the operator
in the detection of water accumulation in the instrumented
volume (s) prior to scram initiation.

WNP-2 Compliance:

Each IV is provided with high liquid level and rod block
instrumentation attached directly to it. The generic SER
states that this is acceptable.

10. Vent and d ain line valves shall be provided to contain
the scram discharge water, with a single active failure
and to minimize operational exposure.

WNP-2 Compliance:

As stated under Safety Criterion 2, redundant air-operated
vent and drain valves will be provided for system isolation.
This is an acceptable means of compliance as documented
in the " Acceptable Compliance" statement for this item
in the Generic SER.

SURVEILLANCE CRITERIA

1. Vent and drain valves shall be periodically tested.

.

v ,v - ,



. . . .

WNP-2

WNP-2 Compliance:

The vent and drain w ill be tested in accordance
with the plan' techn specification to verify valve
closure in less than :onds (current GE specifica-
tion), This is an acr*ptable means of compliance as
documented in the " Acceptable Compliance" statement for
this item in the Generi- SER.

,

2. Verifying and level detection instrumentation shall be
periodically tested in place.

WNP-2 Compliance:
4

The SDV instrumentation will be t ested in accordance
with the plants technical specification which will !
include gost scram testing to verify instrument oper-
ability.

3. The operability of the entire system as an integrated
whole shall be demonstrated periodically and Juring each i
operating cycle, by demonst rat ing scram instrument
response and valve function at pressure and temperature
at approximately 50% control-rod density. ,

'

WNP-2 Compliance:

Surveillance t e st ing will be performed in accordance with
the plants technical specifications. ]

4
1

1 4
The plant technical specifications will be based on the Standard i
Technical Specifications for Boiling Water Rea c t or s, NUR EG-0123, :|

'

provided by the NRC. i
l
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Q. 010.042
(4.6)
RSP-

Demonstrate that a slow or partial loss of air pressure
to the. scram discharge valves will not result in the
following:

.

1) Rapid filling of both the scram. discharge volume and
the instrument volume due to the lifting of most or
all scram discharge valves, with consequent loss of
adequate scram discharge volume.

2) Loss of reactor coolant due to the combiration of
lifting of most or all scram discharge valves, without
compensating closure of the vent and drain valves,
with consequent environmental effects inside contain-
ment.

.

Unless it can be demonstrated that no adverse effects can
results a system shall be provided and describeo'in this
section to protect against these two. conditions.

Response:

1) The WNP-2 scram discharge instrument volume (IV) is
adequately hydraulically coupled to the scram discharge
volume (SDV), i.e., the IV is connected directly to
the SDV with piping of a diameter equal to or greater
than the diameter of the SDV headers. This allows for
direct and immediate detection of liquid buildup so
that the ability to scram is ensured, even in the
event of lifting of most or all of the sc ram valves,
when the water-buildup reaches scram initiation level
in the IV.

Note: The basis of the instrument volume high level
scram setpoint and the IV/SDV physical arrange-
ment provides for scram action before signifi-
cant scram discharge volume reduction occurs
which could affect scram capability.

2) The partial loss of air pressure does not result in
the uncontrolled release of reactor coolant to the
reactor building should all or most of the scram discharge
valves lift. When the water buildup reaches scram
initiation level in the IV, a scram signal i s pr oduc ed .-

_



, _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,

. . . .

WNP-2

This will cause the air supply to the vent and drain
valves to vent, there'y ensuring that the vent ando
drain valves close and isolate. For leakage rates
which do not result in buildup in the IV, the leak
wi' t drain to the reactor building equipment drain
system. The drain system will alarm for leakage rates
greater than five (5) gallons per minute. The operator
can then take appropriate action, e.g., isolate the
leak, scram the reactori increase air pressurer etc.e
as required.

c. a ! response to Question 010.042 for additional information.

.

.
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WNP-2

Q. 010.044
(4.6.1.1.2.4)

Table 1.3-8 indicates specific design changes from the
PSAR to the FSAR for the CRD system. The design changes
for the CRD return line modification addressed in
Question 211.019, have not been included in the text
description of the FSAR and Figures 4.6-Sa, 4.6-5b, and .

4.6-6a have not been revised. Revise the text descrip-
tion in the FSAR to reflect the specific design changes
in Table 1,3-8 for the CR0 system and modify the above
figures accordingty.

Response:

Figures 4.6-Sa, 4.6-5b, 4.6-6a, 4.6-6b, and 4.6-6c are
revised to reflect the CRD return line modification.
Figures 4.6-6d and 4.6-6e are deleted. Also, text
sections 4.6.1.1.2.4, 4.6.1.1.2.4.1, 4.6.1.1.2.4.2.3,
4.6.1.1.2.4.2.4 and 4.6.2.3.2.2.8 are revised accord-
ingly. Text section 4.6.1.1.2.4.2.5 is deleted.*

*FSAR revisec page changes attached.

.
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Metal piston rings are Haynes 25 alloy.e.

f. Certain wear surfaces are hard-faced with
Colmoney 6.

.

g. Nitriding by a proprietary new Malcomizing
process and chromium plating are used in
certain areas where resistance to abrasion
is necessary.

.

h. The drive piston head is made of Armco 17-4Ph.

Pressure-containing portions of the drives are designed and
fabricated in accordance with requirements of Section III
of the ASME Boiler and Pressure Vessel Code.

.

4.6.1.1.2.4 Control Rod Drive Hydraulic System

The control rod drive hydraulic system (Figures 4. 6-5a, b)
supplies and controls the pfessure and flow to and from the

,

:drives through hydraulic control units (HCU) . The water
discharged from the drives during a scram flows through the
HCUs to the scram discharge volume. The water discharged

.

from a drive during a normal ~ control rod positioning oper=- 's3

tion flows through the HCU, the exhaust header, and int - 'snd'vreedIO
-thc. ;; ding ter headcrm There are as many HCUs as the ehc rm 6df.

, Verfe/ WA Mnumber of control rod drives. '

b HC
'

' auv&'s of nom4.6.1.1.2.4.1 Hydraulic Requirements /a drh40.

The CRD hydraulic system design is shown in Figures 4.6-Sa,
b, and 4.6-6. The hydraulic requirements, identified by
the function they perform, are as follows:

An accumulator hydraulic charging pressure ofa.

approximately 1400 to 1500 psig is required.
Flow to the accumulators is required only during
scram reset or system startuo.

waier heA M
~

b. Drive pressure of approximately 260 psi above3
reactor vessel pressure is required. A flow
rate of approximately 4 gpm to insert a control.

~

rod and 2 gpm to withdraw a control rod is
required.

.

Cooling water to the , drives is required at approx-c.
r imately 20 usi above reactor vessel pressure and

agrodmRek at a flow rate o.q0.''O tc.0.34 gpm per drive unit.T (Cooling water to a drive can be interrupted for,

> short periods without damaging the drive.)

4.6-9
_ e -
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c J/ r
:d. The driv,e header pre.saure will be no, pore than

eaderpressdre
j5 psi ~abovet/ecoolin/gwater('"4 prdssure irvthis lipt mu t be kc'ha

s sible avoid h erfer a wil. no. al'
dri. e movement. )

d h(. The scram discharge volume is si:ed to receive
and contain all the water discharged by the
drives during a scram; a minimum volume of 3.34
gal. per drive is required (an exc.ludNg the Ind.tvinen

T Volume).
4.6.1.1.2.4.2 System Description

The CRD hydraulic systems provide the required functions with
the pumps, filter, valves, instrumentation, and piping shown
in Figures 4.6-5a, b and described in the following para-
graphs.

__ __. Duplicate ccmponents are included, where necessary, to assure
centinuous system operation if an in-service component re-

*

quires maintenance. -

,

.

4.6.1.1.2.4.2.1 Supply Pump

One supply pump. pressurizes -the system with water from a con- j$$
densate supply header which takes suction from the .condensata 'uv
treatment system and/or condensate storage tanks depending o.n
plant operation. One spare pump is provided for standby. A -

discharge check valve prevents backflow through the nonoperat-
ing pump. A portion of the pump discharge ficw is diverted ,

through a minimum flow bypass line to the condensate storage
tank. This flow is controlled by an ori'fice and is sufficient
to prevent immediate pump damage if the pump discharge is in-
advertently closed.

Condensate water is processed by two filters in the system..

The pump suction filter is a disposable element type with
a 25-micron absolute rating. A 250-micron strainer in the
filter bypass line protects the pump when the filter is being
serviced. The drive water filter downstream of the pump is
a cleanable element type with a 50-micron absolute rating.
A differential pressure indicator and centrol room alarm
. monitor the filter element as it collects "oreign materials.

.

8

* r

t.5
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4.6.1.1.2.4.2.2 Accumulator Charging Pressure

Accumulator charging pressure is established by the discharge
pressure of the system supply pump. During scram the scram
inlet (and outlet) valves open and permit the stored energyin the accu =ulators to discharge into the drives. The re-
sulting pressure decrease in the charging water header allowsthe CPD supply pump to "run out" (i.e., flow rate to increase
substantially) into the control. rod drives via the chargingwater header. The flow sensing system upstream of the accumu- -

lator charging header detects high flow and closes the flow
control valve. This acticn naintains increased flow throughthe charging water header.

.

Pressure in the charging header is mor.itored in the control
roem with a pressure indicator and high pressure alarm.

During normal operation the flow control valve maintains a
constant system flow rate. This flow is used for drive flow,

- - - drive cooling , and syste= stability. ~

,

4 . 6 .1.1. 2 . 4 . 2. 3 Drive Water P:; essure
.

/ drive / coo \lia wAW-
Drive water p:;e'ssure require,d in the drive header is main-

) tainedbythe[dricc-pressurecentrolvalve,whichismanu-
ally adjusted from the centrol room. A ficw rate of apprcxi-
mately 6 gpm (the sum of the flow rate required to' insert
and withdraw a control rod) normally passes from the drive -

water pressure stage through two solenoid operated stabi-
li ing valves (arranged in parallel) and then goes into the
cooling water header. The flow through one stabilizing
valve equals the drive insert flow; that of the other stabi-
li ing valve equals the drive withdrawal flow. When cuera- . Sarting a drive, the required flow is diverted to that drive bv c thy

~

-

closing the appropriate stabilizing valve F Thus, flow d
throughthe4rl=abpressurecontrolvalve'isalwaysconstant. Y#"
Flow indicators in / cool |rsg wWd-; e .'#"0

the crive water header and in the line dfN# y
downstream frem the stabilizing valves allcw the flow rate c

throughthestabilizingvalvestobeadjustedwhennecessary.M[""I
"'

Differential pressure between the reactor vessel and the M## f
drive pressure stage is indicated in the control room. vo,1ves.

:.

A

.

e
e
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The cooling
drive /coolin(Gater

.

.eader is located downstream . rom #'ssure control
theg7 pie sure valve. Ihe drive /cooli,g ":Te

adjusted from the control roba_[to-produce thevalve is man '' !

.gcquired drive / cooling water pressure b11ance.
t

Tha flow through the flow control valve i virt ally constant.
Thorefore, once adjusted, the drive / cooling %$7jssure control/

valve gill maintain the correct drive pcdgsu;e and cooling water
prassure, independent of reactor vessel pressure. Changes insa: ting of the cressure control valves are recuired eniv to
adjust for cha:Ies in the cooling requirements of the dr'ives,

-

gho drive seal characteristics change with time. as ,
A flowindicator in the control roc = =onitors cooling water flow. i

A idifferential pressure indicator in the control room indicates the !!
.

difference hetween reactor vessel pressure and . drive cooling h- watar pressure. Although the drives can function without cooling .

water, seal life is shortened by long tarm exposure to reactor
-tamparatures. The te=perature of each drive is indicated and

Eecorded, and excessive tenperatures are annunciated in the
control room.
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If the plug we're to blow out while the drive was latched,
there would be no control rod motion. No pressure differ-
ential would exist across the collet piston to unlatch the
collet. As in the previous failure, reactor water would
flow past the velocity limiter, down the annulus between the
drive and thermal sleeve, through the vessel ports and
drilled passage, through the ball check valve cage and out
the open plug hole to the drywell. The leakage calculations
indicate the flow rate would be 350 gpm. This calculationassumes liquid flow, but flashing of the hot reactor water

-

-

to steam would reduce this rate to a lower value. Drive
remperature would rapidly increase and initiate an alarm in
the control rocm.

If the plug failure were to occur during control rod with-
drawal, (it would not be possible to unlatch the drive after
such a failure) the collet would relatch at the first locking
groove. If the collet were to stick, calculations indicate
the centrol rod withdrawal speed would be 11.8. feet per

- -- second. There would be a large retarding force exerted by
the velocity limiter due to a 35 psi pressure differential 7
across the velocity limiter pisten.

~DrNefcol'nf Wafer-4.6.2.3.2.2.8 IrivcA ressure Control Valve ClosureP

} (Reactor Bressure, 0 psig)

The presstre to move a dLive is generated by the prcssure [ coo /Inp
'

drop of practically the full system ficw through the drive MO
pressure centrol valve. This valve is either a motor opera-
ted valve or a standby manual valve; either one is adjusted.
to a fixed opening. The normal pressure drop across this
valve develops a pressure 260 psi in excess of reactor
pressure.

dd wolhaLaEer
/If the ficw through the dri /:gpressure control valve were to

be srapped, as by a valve closure or flow blockage, the drive
prassure would increase to the shutoff pressure of the supply
pump. The occurrence. of this conditen during withdrawal of a
drive at zero vessel pressure will result in a drive pressure
increase from 260 psig to no more than 1750 psig. Calcula-
tions indicate that the drive would accelerate from 3 in./see
to approximately 6.5 in./sec. A pressure differential of
1670 psi across the collet piston would hold the collet un-

~ latched. Flow would be upward, past the velocity limiter-

piston, but retarding force would be negligible. Rod move-
ment would stop as soon as the driving signal was removed.

.
-

.)
'

-
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5. MOCE C -
CotOITIONS LISTED FOR MCOE C ErfCENT TilOT CarolTIONS kHICH EXIST ATu A.1>$ 1T109 or SThects 10 KRCENT or DC FULL STROMC INTRTION. 7 -

r-

TIC 546' F. TEWRATUTC 1.lSTED IN POTE 2 FOR K0C C MSITIONS 23 & 24
*-*T

y" /It TES CotolTIONS FOR 0 FLCW RATE. 8.
STALL DC UTD OPA.Y IN ETERMINf% DC MINIRN PIFC Wall. THICMPCSS IN

O

@ ItalCA TIC $AnC COFOITION AS LISTED UNDER P'900 A. | VICINITY Of T6C DRivC HOUS1% APO NOT .IN KTEmlNIW STIESTS DE TOIN ETERMINIW MINIMtp4 WALL THICIDESS IT 64AY Ec "
7pC R*4AL EXPANSION.m I
ASSUkCD TilAT DilS ten (TRATUK OCCURS LESS TNAN 15 Or DE OFUATICO m PR ISOIC ATES Pff SSUIC Or TIC SC ACTOR.

'

-d x I LIFE Or DC SYSTIM. SEE DC CAD NYD. SYS. CCSIGH SKCiriCATION TO
N 00TERMI'E Cyclic STICSTS Ott 10 BCfMAL CKPANSION.2 m

O c \ LCCATIONS 21 TO 22 - UC PKSSufC DROP FROM LOCATION 21 TO 22 94ALLC.
T 2. MAXlMUM OKRATING TEFfTRATUfCS NOT Exm 436 g AT M GN W W W.:

k TtC MAXIMP4 SYSTEM OKRATim TEMTRATUFCS WILL NOT EXCEED 150 KGTCS r. LOCATION 23 - A 'CGATIVE FLCW RATE ItalCATES FLOW FRO 4 T>E 8C ACTOR
FROM LOCATION 1 THRotr.H 30 WITH DC 'FOLLCWi% EXCEPTl?NS.

' O.
THROUGH UC Dfll%C Z AL INTO DC C80. DC 64AX14N LI AM RATE ff40M TIC

LOCAT M g RA FC ACTOR CAN K ACH 10 GP4 KR DRI%C.M

E. LOCATIONS 24 TO M - DC PfCSSUst DROP FROM LOC AT1074 24 70 75 94ALLj q
H NOT EXCEED 162 PSI AT 29.6 Gm FOR ANf CRD. .

,O
ESPCHT TikC Or FCv-F002 15 $UCH UtAT SCRA*4 IS C0tfi.ETED KF0FE

m A-
g .F._

N ,, / FCV-r002 STARTS TO CLO'E.24 546
25 280 s

*

\ /
KKE D - N y 6. $4COE D -

24 280 tocaygoy$ 74 3,o 25 . A p'CGATivE FLOW RATE 6CFC IPOICATES A TRAMSIENT
25 280 4,

COtolTION IN WHICH FLCW FROM TtC WIDORAW LitC PASTS THROUW4 TIC CfD77 200 / APO INTO TIC FC ACTOR. DURIE SCRAM Tit DRlW ACTS AS A Pt.>4* TO CHARGl
TIC SCRAM OISCHARGE voltPC TO A PFCSSUT AfW"" THAT or DC KACTOR.,/ ..

3. McCC A -
LOCATI0" 12 - DC TCTUR'4 L itt FfC SSF STALL NOT EXCEED "/

IttCDI ATELY FCELCWING SCAAM, DC WiniDRAW s.l>E WJ* L EJECT WATER To
m PR+50. PSIG WITH FIC t.RD C00L im WATER FLOd RATE AT 0.20 CP5V Tit VESSEL UNTIL DE LOSS Or Dils WATER EDUCES TN WIDORAW LitCA*

a DRl W . PfCSSUFC IN EXCESS OF Pfh50 PSIG UrEER TIC A80VE PrtSM M APPROXWEY W & M MTOR*
% C SCRAM DISCJtARGE vQ. uke SHALL E SlJED SO THAT TIECC*OITIONS WILL ADvCRTLY #TTECT CFC orERATION. ,/2 BB. LOCAil0N 27-1

LOCATION 16 - TtC MAtlML74 ACCOMA. ATOR CHARGl%'P'fCSSurE 94ALL I40TKSLA. TING PrtSSurC. AFTER 1005 STROMI 15 LCS$ TMAN 65 PSIG.:oo B.
11201448 9 TALL EE UTO WITH AtO FORM PART Or THl3r EXCEED 1510 PSIG. ACCtNULATOR PfCSSUfC IN EXCESS Or 1510 PSIG

WILL CAuT CAD DAMAGE DURING A SCRAM, / 7 .' PROCE SS DI AGRAM
PROCESS DATA. Ir TFETC AFC ANY.CONrLICTS DCTWEEN TIC PROCESS DI AGRA*4/

O C. t.0 CATION 20 - TIC CRD C00L im VATER PICSSUIC S4ALL NOT T LESS Ato THIS PROCESS DAT A.16C PROCESS DAT A 94ALL GONERN.N
O TisAN PR415 PSIG FOR TIC CotolTIONS,lEIC ATED. x' N

LOC ATION 23 - MAXIMUM drive C00Ll'NG sCQUlfCKNTS WILL NOT [KCEED 'N .C D. - N
3 0.34 GC%fDRivC FOR TIC CotolTIONS L ISTED, MINIMP4 DRibE COOLIC ..

FEQUlFCnCNTS WILL NOT BC LCSS THAN 0.20 GP%/DRlW. N
N< /./m

4 MODE 8 - #

LM ATIONS 13 & 14 elHSERT valve FOOT- A CLOSES ON DRIVE INSERT$ A. s

SIGNAL. WITHDRAW VALVE r007-0 Ct.0 SED ON drive WIDORAW SIGNAL
DUT DOCS NOT ST [ CLOSED DURING TTTLIW.

m
-4

2 B. LOCATION 16 DC CAD DRint WATER PfESSUFC DIALL NOT E LESS THAN

P %250 PS FOR TIC COPolTIONS IPOICATED. 1,
/ FOR FEVISIONS *CE SCET 1 0,

,// e
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Q. 010.045
( 4 . 6.1.1. 2. 4 .1 )

The scram discharge volume header piping is sized to receive
and contain all water discharged by the control rod d.-ives
during a scrame independent of the instrument volume. Show
quantitatively how a minimum volume of 3.34 gallons per
drive is required since approximately 4 gpm is required tc
insert the rods with up to an additional 0.34 gpm required
for cooling.

Response:

The 3.34 gallon minimum volune requirement is in no way
related to the 4 gpm drive insert flow rate or the 0.34
spm cooling water flew rate. The nominal 4 gpm drive
insert flow is the volumetric flow rate delivered to the
underside of the c or: t r o l rod drive (CRD) piston to dis-
place the piston in the upward direction and achieve
normal ~ rod insertion at about 3 inches per second. The
0.34 gpm cooling water is also delivered to the underside
of the drive piston and from nere it is discharged to the
reactor pressure vessel (RPV) via an engineered flow
path up through the annular thermal sleeve region between
the CRD piston mechanism and the CRD housing. On the
other hand, the scram discharge volume is sized to provide
a low pressure discharge point for the volume of water
above the drive piston displaced during .the period of
scram insertion and an additionale conservatively defined,
maximum leakage from the RPV to the top of the drive piston

, during the scram. The volume of water over the drive piston
of a fully withdrawn CRD is 0.76 gallons. To this is
added a conservative 10 gpm leakage flow from the RPV for
an extended period of 10 seconds. (Normal full rod insertion
is complete in less than 3 seconds.) Finally, some more
volume is added to accommodate the air potentially trapped
in the SDV so as to assure that the SDV pressure at 10
seconds after the time of scram initiation is 665 psig
The sum of the 0.76 gallons displaced from the top of the
drive pistene the 10 seconds of 10 gpm post scram leakage
flow from the RPV and the free volume required for the air
trapped in the SDV adds up to the specified minimum value
of 3.34 gallons per CRD.

.
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o. 010.046
(4 . 6.1.1. 2 . 4 . 2 . 2 ) ,

.

In Figure 4.6-5b and Drawing M528, pressure transmitter
(N005) transmits a signal to a pressure switch (N600)
in the process instrumentation panel in the control rooms
which energizes an annunciator in the control room at any
time pressure in the charging header falls below the set-
point. Explain why an alarm on high is indicated for the
pressure switch (N600) instead of an alare on low which ,

would provide protection against charging header pressure
falling below the setpoint.

Response: *

The charging wa t er header of the Control Rod Drive (CRD)
is monitored for high pressure since high charging water
header pressure indicates the existence of an abnormal
condition in the CRD hydraulic system (e.g., such.as afailed close flow control valve). The pressure indicating
switch on the charging water header ( C11 -N 600) is set to
actuate the control room annunciator if the charging water
header pressure exceeds a. nominal 1510 psig setpoint,
(the alarm is actuated on an increasing pressure). Neither
sustained high charging water pressure nor CRD drive water
pump operation is required to successfully scram the plant.
Each of the control rod drives has its own hydraulic
control unit (HCU) which operates independently of any
others. Scram is achieved on either HCU accumulator
pressure or a combination of accumulator pressure and

, reactor pressure. Each HCU is safety' grade and has its'
.

own accumulator. The condition of the accumulators is
continuously monitored by the Reactor Manual Control System.
Loss of pressure and/or leakage ^from ary of the accumulato's
is detected by PSL-130 end L D S -12 9 e respectivelyr for each
accumulatori as shown in Figure 4.6-5b. Both occurrencesare annunciated and a light signal identifies the particular
s e r a,= accumulator. This instrumentationi existing locally
at each HCUr provides the.necessary indication of accumula-
tor charge pressure irrespective of the pressure in the

.

nonessential charging water header.

.
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Q. 010.047
(4.6.1.1.2.4.2.4)

. Revised FSAR Figure 4.6-5b (Amendment 16) does not appear to
show-valves F12 9, F130, ' F131, and F132. The applicant should
: explain-if this .is what is meant i n.the response by " removing
the' discrepancy identified above". In addition, the revised

FSAR page was not provided-as stated in the response. The
,

applicant should provide the revised FSAR page and describe
.the revision.

Response:

FSAR' Figure-4.6-5b (Amendment 16) does not show valves F129,
F130, F131, and F132 because these valves were removed from
the CRD system when the CRD return'line to the RPV was
eliminated.

What is meant by " removing the discrepancy identified above"
in the response to. Question 211.134 (later changed to 010.047) !

'

is that by submitting revised FSAR Figure 4.6-5b the discrep-
ancy identified in Ocestion- 010.047 between-the FSAR text,
M528 (FSAR 3.2-4) and' FS AR Figure 4.6-5b was resolved.

The words " revised FSAR page change attached" referred to
FSAR Figure 4.6-5b.

.
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c. 010.040
'

C 4 . 6 .1 ~ .1. 2 . 4 . 3 . 9 )
. .

Tre text description of the scram accumulator i ndicates t hat
a check valve 'in the aerumulator charging line' prevents loss
of water pressure in the event supply pressure is lost. The
symbol for valve 111 in Figure 4.6-5b and Drawing.M528 appears
to be that of a normally open globe valve instead of a
stop check globe valve. Explain this apparent discrepancy.

,

Response:

There is no disagreement between 4 . 6 .1.1. 2 . 4 . 3 . 9 of the FSAR
text and Figure 4.6-Sb and Drawing M528 concerning valve 111.
"A check valve in the accumulator charging line prevents loss
of water pressure in the event the supply pressure is lost"
refers to valve 115 and to the " charging water". V a l v e - 111 i s
closed only when the pressure instrumentation i s being serviced !

'
'

and when the nitrogen charging. station is being connected and
disconnected.*

.

* Draft FSAR page change attached.
.
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scram valve operators. This prevents the inadvertent scram
of a single drive in the event of a failure of one of the
pilot valve solenoids..

4.6.1.1.2.4.3.7 Scram Inlet Valve

T'he scram inlet valve opens to supply pressurized water to
the bottom of the drive piston. This quick opening globe i

valve is operated by an internal spring and system pressure.
.It is closed by air pressure applied to the top of-its-

diaphragm operator. A position indicator switch on this
valve energizes a light in the control room as soon as the
valve starts to open.

4.6.1.1.2.4.3.8 Scram Exhaust Valve

The scram exhaust valve opens slightly before the scram inlet
valve, exhausting water from above the drive piston. Theexhaust valve opens faster than the inlet valve because of '

the higher air pressure spring setting in the valve operator.
4.6.1.1.2.4.3.9 Scram Accumulator

The scram accumulator stores sufficient energy to fully in-=-w sert a control red at lcwer vessel pressures. At higher
vessel pressures the accumulator _ pressure is assisted or
sEpplantea by reactor vessel pressure. The accumulator isa hydraulic cylinder with a free-floating piston. The
piston separates the water on too from the nitrogen below.~

AcheckvalveintheaccumulatorcharginT[Tihepreventsloss
of water pressure in the event supply pressure is lost.

During normal plant, operation, the accumulator piston is
seated at the bottom of its cylinder. Loss of nitrogen -

decreases the nitrogen pressure, which actuates a pressure
switch and sounds an alarm in the control room.

To ensure that the accumulator is always able to produce a
scram, it is continuously monitored for water leakage. Afloat type level switch actuates an alarm if water leaks
past the piston barrier and collects in the accumulator
instrumentation block.

.

.
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0. 211.006-
(5.2.5)
(7.6.2)
(12.3.4)

Provide a detailed discussion of the sensitivity and response
times of the containment airborne radiation monitoring
systems for a number of containment background activity
levels. The background activity levels which should be con- ~

sidered are those levels in the containment that would result
from leakage through the RCPB assuming: (1) relatively clean
water in the reactor coolant system at the initial operation
of the WNP-2 facility at power; and (2) the maximum level of
activity in the reactor coolant permitted by the WNP-2
Technical Specifications. In responding to this item, assume
both the norma.'. and the maximum leakage rates identified in
your response to Question 211.115. Indicate your assumptions
in estimating the response times of the containment airborne
radiation monitoring systems (e.g., the preset alarm level for
higher background leakage and the plateout factor).
Response:

The two types of radiation monitors used in the WPPSS Nuclear e-
Project No. 2, for monitoring the drywell atmosphere, are the (particulate monitor and the noble gas monitor. The sen- '"

sitivity of these two types of monitors is given in Figure
2Y9 211.006-1 and 211.0&6-1. The same detector is used in bothgyO.<

monitors. The detector's noise level is about 25 cpm. The
minimut detectable concentration is based on doubling the
background count rate. The count ratemeter range and the
minimum sensitivity of both types of monitors are:

Noble Gas

Count Ratemeter Range:

1.4 x 10-7 /Aci/cc - 1.4 x 10-1 /p ci/cc for Kr-85

Minimum Detectable Concentration:
.

3.6 x 10-7 /pci/cc for Kr-85

.

"e .

.w:.
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Particulate

Ratemeter Range:

2.9 x'10-12 faci /cc - 2.9 x 10-6 /4ci/cc for Sr/Y-90
Minimum Detectable Concentration:

7.4 x 10-12 fqci/cc for Sr/Y-90 -

The quantity of drywell atmosphere that flows through the
filter of the particulate monitor and then through the 2.2
liters chamber of the noble gas monitor is 3 cfm. The drywell
atmosphere sample is returned to the drywell. (The free
volume of the drywell is 200,540 ft3). There is a. charcoalfilter after the particulate and before the noble gas
detector. The filter efficiency of the particulate filter is
assumed to be 100 percent. Similarly, the efficiency of the
charcoal filter is assumed to be 100 percent for all halogens.-

The 2-inch diameter scintillation crystal, of the particulate
detector, is 1/4-inch away from the face of the filter tape.
The filter tape is 2.5 inches wide and moves at 1"/hr.

, ' - As per the response to Question 211.005, the total minimum
~_ identifiable and. unidentifiable leakage rate is taken to be~ *

2.1 gpm. The total maximum identifiable and unidentifiable
leakage rate is taken to be 5.5 gpm. The leakage is measured
at drywell environmental conditions and thus the water density
is assumed to be 19/ce. Based upon potential sources of
leakage (such as number and nominal size of valves), it is
estimated that 38.5 percent of the leakage is:due to steam.
leakage. . Collection of the identifiable leakage is not seal-
tight and thus, volatile radioisotopes can escape into the
drywell atmosphere. Water leakage is assumed to be flashing,
and that there is an instantaneous mixing of the volatile
radioisotopes with the drywell atmosphere. It is assumed that
the noble gases are in the steam phase and the small quan-
tities of noble gases in the liquid phase are neglected. On
the.other hand, it is assumed that the quantities of par-
ticulate radioisotopes in the steam phase are small and thus,
are neglected.

Decay was considered for the radioisotopes in the drywell and
for those radioisotopes accumulated on the particulate filter.
No decay was considered, however, for the radioisotopes while

' in transit to the detectors and while in the noble gas detec-;

tor-chamber (for the atmosphere in the chamber, exchange ra.te
is 1.55 seconds). It is assumed that' plating, settling,

b
wr

24-h4Q4-2
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impingement, etc., reduce the specific concentration of par-
ticulate isotopes in the drywell atmosphere by a factor of
-1000 before the air flow reaches the filter of the particulate
monitor.

In order to be responsive to the question, the source con-
centrations used in this analysis were taken to be those in
Table 5 of ANS/ ANSI N237-1976, reduced by 1/100, as represen-
tative of " relative clean water in the reactor coolant". The
design basis concentrations, as per General Electric specifi-

-

cation document No. 22A2703F, Revision 3, were used as repre-
sentative of the maximum expected level of radioactivity
within the reactor coolant.
The criterion used, as an indication of leakage increase, is
the doubling of the background count rate within one hour for
1 gpm (additional) leakage. Each detector was evaluated with
respect to responding to the criterion. See Table 244v006-1'

for the results of the analysis. cvo. o t'9

In summary, the particulate monitor will meet the requirements
stated in Regulatory Guide 1.45 for the minimum activity con-,

centration of radioisotopes in the reactor coolant. For the
cases where it is assumed that the design basis activity
exists in'the reactor coolant, the background activity exceeds (the particulate monitor range. However, the detector can be '"
desensitized accordingly. It can be shown that if a reactor
coolant activity is selected based upon the guidance contained'

in Regulatory Guide 1.45; i.e., if "a realistic primary
coolant radioactivity concentration" is used, e.g., equal to
that given in Table 5 in ANS/ ANSI N237-1976, and expanding the
criterion of double background count rate to the desensitized
monitor, the requirements stated in the regulatory guide will
be met.

The noble gas monitor, however, even though its sensitivity is
consistent with Regulatory Guide 1.45 requirements, would not
be capable of detecting the additional 1 gpm leakage within
one hour utilizing the criterion of double background count as
positive indication. The noble gas monitor does, however,'

! provide the most reliable and fastest means of ascertaining'

increased activity within containment with unidentified leak- .

ages higher than 1 gpm.

:

.
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r TABLE Oti.^^' 1l
-

RESULTS OF MONITOR ANALYSIS
t

.

RESULTS OF ANALYSIS FOR RESULTS OF ANALYSIS FOR
CASE NTLE * GAS MONITOR PARTICULATE ItDNITOR

,

L

a. Hinimum a::tivity in When the beckground of about The background count rate
reactor coolant 5 eps is added to the detec- would double as a result .

b. Minimum back-~ tor's noise level of u25 cpm, of 1 gpm unidentitleed
ground leak rete the total epm ty the detector leaka'ge within about 46

c. Duration of back- before the event is about 30 minutes,

ground leakage = With the Increase of 1 gpm
one day leakage, the count rate would

-d. Unidentified increa:e one hour af ter the
leakage of I gpm event to only about 32 cpm.
Is Introduced.

a. Minimum activity in When the background of about The background count rate
reactor coolant 12 com is added to the detec- would double as a result

b. Maximum background tor's noise level of ~25 com, of 1 gom unidentifled
leak rate the total epm by the detector leakage olthin about 49

c. Duration of back- before the event is about 37 minutes. -

ground leakage = With the Increase of 1 gpm
- one day leakage, the count rate woutd

d. Unidentified increase, one hour af ter the
leakage of 1 gpm event, to only 39 cpm.
Is introduced.

a. Maximum activity In When the background of about The background count rate
reactor cool ant - 81 cpm is added to the detec- exceeds the detector's

b. Hinimum background tor's noise level of N25 epm, sensitivity. Analys is
leak rate the total epm by the detector, shows that if the detec-

c. Duration of back- before the event, is about 106 tor's sensitivity were high -
ground leakage = With the increase of 1. gam enough, it would take about
one day leakage, the count rate would 51 minutes for the back-

d. Unidentified increase, one hour after the ground count rate to double.
leakage of I gpm event, to only about 136 cpm.
Is introduced.

a. Maximum a::tivity In When the background of about The background count rate
reactor coolant 213 epm is added to the detec- exceeds the detector's

,

b. Maximum background t%r's noise level of #25 cpm, sensitivity. - Analysis
' leak rate the total epm by the detector, shows that -If the detec-

*

c. Duration of back- before the event, is about 238 tor's sensitivity were high
ground leakage = With the increase of I gpm leak- enough, it would take about
one day age, the count rate veutd In- 53 minutes for the back-

d. Unidentified crease, one hour af ter the ground c:uat rate to double.
leakage of I gpm is event, to only about 269 cpm. *

.

Introduced.
ei=.
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TABLE 444006-1 (Continued)

RESULTS T NiALYSIS FOR RESULTS T #4ALYSIS FOR
CASE NOBLE GAS MONITOR PARTICULATE MONITOR

e. Minimum activity in When the background of abcIJt The background count rate
rea: tor coolant 10 cpm is added to the detec- will double as a result

c. !!inicum background tor's noise level of M25 epm, of I gpm unidentified
leak rate the total c;m by the detec- leakage, within abut 51 *

c. Duration of back- tor, before the event, is minutes.
ground leakage = about 35. With the increase
100 days of 1 gpm leakage, tne count

d. Un identif ied rate would increase, one hour

leakage of I gom af ter the event,' to only about
is introduced. 36 cpm. *

a. Minimum activity in When the background of about The background count rate
reactor coolent 25 cpm is added to the detec- would double as a result

b. Maximum background tor's noise level of & 25 cpm, of the 1 gpm unidentified
leak rate the total epm by the detector, leaka2e, within about 53

c. Duration of back- before the event, is about 50 minutes.
ground leakage = With the Increase of 1 gpm
100 days leakage, the count rate would

d. Unidentifled . Increase, one hour af ter the ,-
leekage of 1 gpm event, to only about 52 cpm. (,
is introduced. *

a. Maximum a:tivity in When the background of about The background count rate
reactor coolent 165 epm is added *o the detec- exceeds the detector's

b. Minimum background tor's noise level of 4/25 cpe, sens itiv ity. Analys is
leak rate the total com by the detector, shows that if the detec-

c. . Duraton of back- before the event, is about 190 tor's sensitivity were *

ground leakege = With the increase of I gpm high enough, it would take
100 days leakage, the count rate would about 57 minutes for the

d. Un identi f ied . increase, one hour af ter the background count rate to
leekage of 1 spm event, to only about 219 cpm. double.
Is introduced.

a. Maximum a:tivity in When the background of about The background count rate
reactor coolant 431 epm is acced to the detec- exec.ds the detector 8s

b. Maximum background tor's noise level of A/25 cpm, sens itivity. Analys is

leak rate the total com by the detector, shows that lf the detoc-
c. DJration of back- before the event, is about 456 tor's sensitivity were

ground leakage = With the increase of 1 gpm high enough, it would take
100 days leakage, the count rate would about 58 minutes for the

d. Un identif led increase, one hour af ter the background count rate to
leakage of 1 gom event, to only about 485 cpm. dou bl e.
is introduced. -
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i - Q. 010.050
'

(5.2.5)
:

The response to Question 211.007 requires additional infor-
mation. It is unclear how the comparison will be made
between the radioactivity monitoring and the sump level
monitoring.

.

Describe briefly the mechanics of making these data
comparis'ons. What calibration and operability verification
tests will be performed for each independent leakage
detection system? Which leakage detection system is to be
used as the reference for comparison with the other systems?
Do the radiation monitoring systems have radioactive sources
- (check sources) built into the systems?

!

Response:

t Radiation monitors are useful as leak detection devices
because of their sensitivity and rapid response to leaks.
After several weeks of full power operation, a set level
of background radiation will be established. Any sudden
or unexplained increase in background radiation would
indicate a possible primary coolant leak within 'the primary
containment. If an increase is notede a comparison with
other leak detection devices having a relationship to
each other will be mader particularly the equipment and
floor drain flow rate monitors, and the reactor building
sump oumps activation on high sump level. Using'the flow

! rate monitors as- eferencer the comparisons provide
independent ind' 'ons of a leak within the primary

7
'

containment.

The radiation mon . .. g channels are redundanti allowing
| cross-checks-bet" n channels. Each channel is' equipped
I with test sourci ,n d purge systems so that proper operation

of each-indivic channel can be verified from the
I detector throug ;o the indicator.

i
~

A discussion of calibration and operabilit y verification
tests for the leak detection system is discussed in
7.6.2.4.a.

.

d
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Q. 010.051
-(5.2.5)

,

Identified leakage is determined during preoperational test-
ing or is measurable during reactor operation. Will the
identified leakage be measured regularly and recorded? If so,
provide the frequency that these data will be recorded and
indicate what procedural guidelines are to beJused to change ,

the magnitude of the base identified-leakage rate?

:

; Response:

The identified leakage is measured continuously and the
leakage rate will be calculated and recorded on a frequency
of at least once per day in accordance with the plant
technical specifications.- The procedures describing how
- the identified leakage rate'is determined wil.l include

; provisions for showing the identified leakage rate numbers
not exceeded the maximum allowable value of 25 gpm.4

Each equipment leak-off connection has been provided with a
j temperature element which will identify to-the operator that

a higher than normal temperature exists at that particular{
i location.
I
:

I

.

s

w-
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Q. 010.052
(5.2.5)

1.

-Standard -Review Plan 5.2.5 specifies that unidentified
Leakage should be collected separately from the identi-
f ied Lea kage so that a small unacceptable unidentified
Leak is not masked by Larger acceptable identified -

Leakage. Section 5.2.5 of the FSAR does not clearly
indicate that separate collection of identified and un-
identified Leakage is provided.

Provide assurances that identified and unidentified
Leakage will be collected separately. If separate col-
tection is not to be providede provide justification for
use of a common collection reservoir and show that a
smatt unidentified Leak of about 1 gpm would be recog-
nized within one hour.

Response:

Identified and unidentified Leakage are. collected sepa-
rately. -Identified Leakage is collected, monitored,.

'ggg and indicated by the Equipment Drain System'(see FSAR ,

aEF Figure 3.2-9) while the unidentified Leakage is collectedr.
monitored, and ind ic a t ed by the Floor Drain System (see
FSAR F ig ur e 3.2-10) . Section 5.2.5.6 referse in part,
t o 7 . 6.1 ~. 3 f o r further ex pl an at ion. In subsections

~

7. 6.1.3.4, 7. 6.1.3 . 5 a nd 7. 6.1.3. 6 o f this section,
the two separate collection systems are described. -

.

O

.G::
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Q. 010.053
(5.2.5)

Provide a list of all-indications available to the con-
trol room operator for evaluating and detecting uniden-
tified leakage. Show how the-operator will determine
the amount of leakage by observing the indications that~ -

i

are available to him, including the need for unit con-'

version (count rate t gpmr etc). If the monitoring is
computerized, discuss the backup procedures available

'

should the computer become inoperative.

Response:

.
The following indications are available to the Control-

|. Room Operator for evaluating and detecting unidentified
leakage:

,

1. Drywell Pressure Recorders -3 to +3 psig
0 to 25 p.ig
0 to 180 psig

2. Drywell Temperature Recorders '500 - 4000 F
$

3. Drywell Floor Drain Total Flow 0 - 30 GPM
Recorderi

j. 4. Reactor Building Floor Drain 0 - 30 Min.
Sump Fillup Rate Timer

5. Drywell Cooler Cooling Water 0 .150 F
j Differential Temperature Recorder
;

6. Reactor Vessel Water Level -353.2" to - 153.2"
L Recorders -18 5" t o +2 5" '

-35 to +85",

. 7- . Drywell Atmosphere Radiation
! Monitors 1 - 10 CPS

0
,

The indications listed above have no definitive cor-,

relation between their engineering units. For example,.

a specific count rate indicated by the Drywell Atmos-
phere Radiation Monitors cannot be directly converted *

to a le'ak rate in GPMr nor can a high drywell temper-
*

ature be converted to an equivalent GPM leak rate.
' The indications listed are provided as an early warning

to the operator os a potential leak. The actual
unidentified leak rate is determined by observing the

,! drywell floor drain system flow rate on flow recorders
F provided in the Control Room. The monitoring is not
' . computerized.

,, . _ _ _ , _ __ _ . _ - , ~ . . , . _ . _ . . - . - . . _ _ . . _ _ __ . _ . - - . _ .-. _ . _ .
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Q. 010.056

Your response to question 010.021 is completely inade-
quate. your. design should be modified to provide one
of the following alternatives:

1. A Seismic Category Ir Quality Group Ce tornado mis- .

site protected Spent Fuel Pool Cooling. System
including the Secondary Fuel-Pool Heat Exchanger
Cooling System.

2. A Seismic Category I, Quality Group.C, tornado mis-
protectede make-up water supply to the Spent Fuel
Pool and HVAC (the HVAC design environment should
b e 2120 F and 100% humidity) . The structure above
the refueling floor should be seismic Category I
and tornado missile protected.

3. A Seismic Category Ir Quality Group Cr make-up water
supply to the Spent Fuel Pool and the re:ults of
an analysis which verifies that with the loss of the
structure'above the refueling floore cooling with
only the Seisaic Category I make-ups and the most
unfavorable atmospheric dif. fusion conditions (X/Q)
that the site boundary.does will not exceed 25% of
the limits specified in. Title 10, Code of Federal
Regulations, Part 100.

Response:

A Seismic Category I, Quality Group Cr tornado missile
protected Spent Fuel Pool Cooling System has been pro-
vided which satisfies Alternative I. See revised Section
9.1.3.*

The valves pipinge and components of the~cocling portion
of the Fuel Pool Cooling and Cleanup System are located
within the Reactor Building and are protected form tor-
nado generated missiles. The cooling portion of the
system is Seismic Category Ir and will automatically
isolate from the non seismic clean-up portion of t' e

system on low fuel pool water level. Remote-manual
startup from the main control room of redundant active
components of the cooling portion of the system is pro-
vided. Safety grade cooling water to the heat exchangers
and fuel pool makeup water is available from the st and- -
by service water (SW) system and can be initiated by
remote manual operation from the main control room. The-
active. components of the cooling portion of the system
are powered from Class IE sources.



,

. . . . i

WNP-2*

The response to to question 010.021 has been revised to
refer to this response.*

*FSAR draft page change attached.

,
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9.1.3 SPENT FUEL POOL COOLING AND CLEANUP SYSTEM
.

.
,

*

9.1.3.1 Design Bases

The fuel pool cooling and cleanup system has been designed to
co= ply with the cbjectives set forth in Regulatory Guides
1.13, Revision 1 and 1.26 Revision 3 to the extent specified
in the following subsections. The system and equipment are
desiened to the classifications given in Tables 3.'2-14.-d. 9.l--1.

Dh AM O c75M
A Che system is designed to remove the decay heat released from

,

the spent fuel elements and maintain a specified fuel pool
water temperature, water clarity, and water level by ac-
complishing the following:

'
a. Mini 4cing corrosion product buildup and con-

e(., trolling fuel pool water clarity so that fuel
assemblies can be efficiently handled under,

.

water.

b. Minimizing fission product concentra' tion in the
~

fuel pool water thereby minimizing'the release
of fission products from the pool to the reactor
building environment.

Mcnitoring surge tank water level to therebyc.
maintain a. pool water level above the fuel
sufficient to provide shielding for nor=al .

building occupancy and to control =ake-up flow
rate from the condensate transfer system.

.

d. Maintaining the' fuel pool water temperature be-
icw 125 F under normal operating conditions.
The maximum heat load in the fuel pool under
normal operating conditions occurs at the end of

. the 12th refueling cycle at which time there are
2068 fuel assemblies in the high density fuel

g racks. The esui=ated refueling datn is given

gy{ in Table 9.1-3.
5 - - . . --

9.1.3.2 System Descri
9. l . L2. ( [\3M o %ption
The fuel pool cooling and cleanup system flow diagram is shown
en Figure 9.1-4. System performance data are su=marized in

.

Table 9.1-1. Major companhnts of the system are summarized.in
Table 9.1-2. The system is designed to dissipate the fuel pool
heat load during equilibrium or non-equilibrim fuel cycle
conditions.

.

.

.

9.1-23
-

. .
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Following any seismic event or =ajor plant disturbance, i.e., .

during abnormal-operation, the system is designed to prevent
fuel pool boiling and maintain adecuate water level in the
spent fuel pool by means of the following: '

_ _

.

'eco_g. low fuel pool'' water levelAutomatic isolga'c4a.
of the Se:,.s=1c .ing portion of the system
from the non-s tsmic, cleanup portion of the
syste=. -

' ' b. Remote-manual startup from the control' r'com of
( redundant, active components of the fu'el pool,

.;~

cooling portion of the system and initiation of
-

.
. .

.

safety grade cooling water, i.e., standby service
'

water (SW), to the fuel pool at*exchangers.

c. Remote-manual, redundant SW systb make--un to the
f uel pool and fuel pool level' monitoring ' rom thef

. _ _ _
conttel roo=.. .

-
.

- . . . . ...- - -. . . . . .

.

.

s

m
.

.

e

4-

. e e

I

e

.6.D

.

e

*e

*



. . .. .

l*
., ..

*WNp-2* *
.

.

#If required, heat removal capacity is available for the full
core removal lead'during either of these periods, in addition

. ;
to the spent. fuel load already stored. The system design
heat load is based on the. data. given -in Table 9.1-3.

The system cools the fuel storage pool by transferring the
,

spent fuel decay heat through a heat exchanger to the reactor
building closed cooling water syste=. Water purity and
clarit'y in the storage pool, reacecr well, and dryer-sepa-
rater pit are r.aintained by filtering and deM neralizing the
pool water through a filter demineralizer. In addition to

*

fuel pool water demineralization, the system will be used'on
occasien to demineralize suppression pool water.

The pool ecoling and cleanup system consists of two 50%
capacity circulating. pumps, two 50% capacity heat exchangers,
two;100% filter da i neralizers, two ski ==er surge tanks, and-
the.)equired piping, valves, and instrumentation. The pumps .

circulate the pool water in a closed loop, taking suction from *

the surge tanks, circulating the water through the heat
exchangers and filters, and discharging it through diffusers
at the bettc= cf the fuel pool and reactor well. The water
ficws frcm the pool surface through scuppers and skimmer
weirs to the surge tanks. Make-up water for the system is
transferred frcs the ccndensate storage tank to a skimmer..

surge tank to make up evaporative losses. The fuel pool

pu=ps and. heat exchangers are located in the- reactor building % famaQbeneath the fuel pool, g ,A m i M sqt

Fuel pool water is continually recirculated except when

draining the reac cr well ang? is permitted to rise to 150 Fdryer-separator pit. The
operating temperature of 125

when the circulating flow is interrupted for draining, hanthe
reactor well and dryer-separator pit, or when larger t
nor=al batches of fuel are stored. The fuel pool cooling and-

cleanup system is interconnected with~the residual heat re-
moval system to supple =ent'the pool cooling during refueling
in the event that a larger than normal batch of fuel 'is

~

stored.
.

To establish a circulating pattern of flow in the reactor
.well and storage pool, the . diffusers. and ski er drains are
placed to sweep particles dislodged during refueling oper-
ations away frc= the work area and out of the pool.

Fuel pool water clarity and purity is maintained by a combi-
nation'of filtering and ion exchange. The filter demineral-
1:er =aintains a total heavy element content (Fe , Cu, . Hg, Ni,
etc.)_ of 0.1 ppm or less with a pH range of 6.0 to 7.5.

>
.

> e

e

a

*
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Particulate =aterial is removed from the water by the pres-
~

sure precoat filter da 4neralizer units. The finely -

divided disposable filter medium is replaced when the pres-
'

sure drop is excessive or the ion exchange resin is depleted.
The spent filter medium is backwashed to the waste sludge
phase separator tank for processing in the solid radwaste

,

handling system. New filter =edium is mixed in a precoat
tank and.is transferred as a slurry by a precoat pu=p where
the solids deposit on the filter elements. The holding pu=p
connected to each filter de=inerali:er =aintains circulation
_hrough the filter in the interval between the precoating
operation and the return to nor=al system operation. A
strainer is provided in the effluent stream of the filter
damineralizers to li=it the migration of the filter material.

The two filter damineralizei units are located separately inN

ishielded cells in the radwaste building. Sufficient clear-
d'ance is provided in the cells to per it removal of the filter

.
'

ele =ents from the vessels. Each cell contains only the fil-
ter desineralizer and its associated piping. All valves are
located on the outside of one shielding wall of the cell, to-
gether with necessary piping and headers , instrument elements,
and controls. -

Instrusentation is provided for both automatic and remota
. =anual operation. Indication is provided in the' control room

f and pu=p room. Surge tank high and low water level switches
are provided. A local level indicator is provided to monitor:

reactor well water level. Control of flow to or from the
{ reactor well can be accccplished during refueling. A fuel

pool high/ low water level swit=h operates a local indicator
light and sounds an alarm in the control room whenever the

'

level is either too high or too low. The trip point is ad-
'

justable over the range of the ski- er weir adjustment.
4p d k e 3

- The pumps are controlled from cither-the pump rocm cr the
'3vicinity of the fuel pool filters. 3 12 : .. , :::% ,

_= w & -

, . ' _e ; ,.g. , A pu=p low dis-
- ee

-
_

charge pressure alar = annunciates in the control rocm and in

I
the pu n room. The controls for the remote controlled fuel ,

pool discharge valves are located on a rack in the pu=p roomed.M N
The open or closed condition of-each of these valves is in- coAnlv*aa.
dicated by a light in the pump roomM A14 W rw---

The' flow rate thrc. ugh the filter demineralizers is indicated
by a flow indicator on the pu=p room panel.

.

b

.
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A high rate of leakage through the refueling bellows assembly, -

drywell to reactor seal, or the fuel pool gates is indicated . .

by lights on the operating floor instrument racks and is *

alar =ed in the control room.

The filter dominerali=ers are controlled from a local panel.
Differential pressure and conductivity instrumentation is
provided for each unit to indicate when backwash.is required.
Suitable alar =s, differential pressure indicators, and flow

. .y indicators are provided to =eni .the condition of the-
'

filter da-4lerali=ers.*
x

-t /"#,
-

~

9.1.3.3 Safety * I: valuation

7&
The y v Mm: possible heat load will be the decay heat of one .

full c:.re load of the fuel due to an e=ergency dump into the
pool; plus the ra"4 ing decay heat of previously discharged
batches of fuel. The residual heat re= oval system (RER) can ,

be operated in parallel with the fuel pool cooling and clean-
up syste= during this condition when the pool has a ggeater ,

than nor=al load and when its te=perature exceeds 125 F. The
RER system can be used in parallel with the fuel pool cooling
syste= to re=cve abnor=al heat loads, as well as during the
normal refueling mode. The T.3R s'ystem will not be initiated
unless the reactor is in a cold shutdown condition. The
operator must insert spool pieces in supply and disch'arge
piping and open nor= ally closed valves to per=it the.use of
this system for supplementary cooling.

nMt '

The fuel pool heat exchangers are^ cooled by the reactor
building closed cooling water system to prevent contaminatien
outside the reactor building in the event of a fuel pool hec.t

~

exchanger tube failure. The sysgem can maintain the fuel.

pool water te=perature below 125 F when removing the nominal
heat load from the pool with the reactor building closed -

cooling water te=perature at its maximum of 95 F. The fuel
poog water temperature is per=itted to rise to approximately
150 F while the system water flow is diverted from th'e pool "

to drain the reactor well'and dryer-separator pit, or when
larger than nor=al batches of spent fuel are stored in the
cool .e-

&, :- .. .

J
_

A There are no connections to the fuel storage pool which could
,# allow the fuel pool to be drained below the pool gate between
@ the reactor well and the fuel pool. Two diffusers are placed

in both the reactor well and the fuel pool to dist: 2 ute the
return water as efficiently and with as little turbulance as
possible. Diffusers are placed to minimi=e stratification of

.

&

.
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h__.3.1.3.2.2 Abno$ mal Operation "

"

.

The portion of the FPC system which is required for cooling_

: the fuel pool is loga within the reactor building and is -t . designed to Seismicna -c. iteria. The portion of the FPC system
which is used for fuel pool cleanup is loc,ated within the rad-
vaste building and is isolable from the reactor building bv-- - ... - .

. n.mmeans of two. Se:..smicaA isolation valves per line located. -.

within the reactor building. The isolatic'n valves are either
- --

check valves or motor operated gate valves. The~ motor opera-ted valves close automatically on a fuel pool low water-

le. vel condition.
r..__

,. *

The redundant, active components required for fuel pool
- cooling are povered from division 1 and 2 power sources.

. Following a loss of off-site power, these components can be
energized from on-site emergency power. On a loss of reactor

-- -

building closed cooling (RCC) to the fuel pool heat
exchangers,
lared by redundant,the RCC lines tg^. the heat exchangers can be iso-

-

Seismic I Imotor operated gatefvalves
-- powered from separate Class' lE power supplies. Standby ser- - - - '

vice water (SW) can be supplied to the heat exchangers through.

- motor operated valves.which are normally key locked closed.
Radiation detectors are located on the SW return I.ines.-- Operation and monitoring of fuel pool cooling portion of the
FPC system can be done entirely from the control room.

._.-.

* .

.

All compenents required for fuel pool cooling are qualified to
the reactor , building accident environment or else,

in Qsed. rooms meeting the criteria set they a' e,1,oca t e d r
'

inv 3. lj.,. 4. s2. The ruel pool equipme'nt roem located on the 548-

foot location is provided with both division 1 and 2 reactor
buildine emercency cooling system.

.

*
.

_ . . . _ _ - -
-

During abnermal operation the SW system ish available' to cool 'the fuel pool heat exchangers preventing . any
~

,

boiling of the fuel pool. The SW pressure is higher than the
,

fuel pool pressure; thus, any leakage will be into the fuel
. pool system. In addition, radiatica monitors on the SW return

line will , detect any gross tube or tube sheet failure. .

.

u. . . - .

"
ee

J _ em_e

'

- _ _ .__.______.__.__..____.__._.___m._ _ . _ _ _ _ _ _ . . _ _ _ . . _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-



i i.. -. ..

3 . . -.
a'

,' MTP-2 '.- - *

. .

* *
.

t
'

.

il.- ~

\ -

either tercerature or contMnation. A check valve is con-
nected to itach pipe outside the pool to prevent the pool

.

*

,

water frcm being siphoned out of the pool and uncovering the i ,
spent fuel. Flow control valves at the operating floor

{enable the operator to achieve optimum recirculation patterns c.
to control and =aintain the specified water quality and oper- '

ational conditions y k
!

~ \\3 A ma.ke-up water valve controlled by tank level switches >j
'

f.

FF supplies condensate from the condensate transfer system to y
jkthe pool to replace evaporative and leakage losses. The g.

backup source of make-up water is from the Seismic pacegory
. {|! nI, Saferv Class 3 standhv service wpm " "gtem. # *ter sv This con-

bne a.'i c". ' sue,1 4c esp ".. m".". # " ". ,~ . ... ^
~~ ~ ' ". ~ - - - - ... - -..- - . - - -.. .2 j cyO._ ::c.t fu:1. Iy :c of the Ot:nfby cervice ::tcr-':: :h- 'd p-u p , the fuci ,2:ci ill ' c 00:10d b; cvt.pc :ti:n f t'.,; cci f gr

ste-
.

4 ,
.g* hes 'd''er demineralizer_Ls._catal.la oc continual performance

, :t : fuci ~ h --.._' cf1005 c f rct:f- ficm and will"i #y
er conditions as specifien in 3.1.2.2.~

Ske on _ ____
- - _e__ _

"N. : f c:=rcncnt cf the-fuci ecc' :ccling ;;d-:1;;;;; - - - -
a

D :ll:--in e(FPC) 'are designed to ASME Section III, Class 3: #-

pocl co '.'-c pumps, filter.demineralizers, pumps, ives, and-

piping, FPC ing, and fuel pool heau exchan 'The systemy. .

heat exchangers ar 'so designed to the .andards of the
''thular Exchangers Manu_ 'urers A= -lation, Class 3.
Piping in the reactor build 14 . controlled and supported to
Seismic Category I requi ents. water lines between the..

fuel pool and RER e' -ems are designed e i.SME Section III,
Class 3, Seis ' Category I requirements FPC pumps are -

. t..

not desic m to Seismic Category I requirements, -densates

c h' .. in the reactor building is controlled and suppor.
. YIcirmic Int:gcr; I requirement .

,

.

'

A radiological evaluation of the cleanup system is presented
in Chapter 12.

From the foregoing analysis, it is concluded that the fuel
pool cooling and cleanup syrtem =eets its design basis and
satisfies the requirements of Regulatory Guide 1.13, Revision
1 with exceptions as noted in this section.

.

e .

.

.
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All piping connecting to the _ fuel pool, -
. . . . . . . . . . - - - - - - -

Mactorwell, and drver secarator cool and their respective
~ ~"' liner drains are Se'ismOE."lp to ' nd including either the nor-a

..= ally closed, manually operated drain valve or the normally
.

..~._._ . . . .

open, redundant isolation valves which can isolste the non- - --

seismic portica of the system. Since the fuel peol system is
~~ '' at low temperature and pressure (moderate energv. . s.< _ tem) ---' --

,_
, postulated br.eaks in the Seismic 4 I portion are limit (ed to

- ~ ~ ~ -'-cracks. Me
l~

-
.~ ~ - - ~ Ib. pool cooling can be established and monitored from the -=

. control room following a design basis LOCA.. Entrv. do . the
reactor building is not recuired. One of the two redundant

-

. .__. ... tr a in s is adecuate to prevent fuel cool boiling by a large.

marg ir . Due to the large thermal cau. acity of the fuel poolr
---

.

sufficient operator time is available af ter a LOCA oriany. _ .

other event for the operator to take action. * - "- '
,
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I9.1.3.4 Testing and Inscection Requirements ,'

ocatM nond. bdou i
No special testsA are required because at least one pump,i heat

f exchancer, and filter de=ineralizer are continuously in oper-atics while fuel is stored in the pool. Duplicate ce=penents
a e cperated periodically to handle abnor=al heat loads or i:o
replace a unit for servicing. P.outine visual inspection of
the system ce=ponents, instrumentation, and trouble alar =s
are adequate to verify syste= operability. -

-
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TABLE 9.1-2 '

!,

FUIL POOL COOLING AND CLEANUP SYSTEM EQUIPMENT DATA -.

i

Fuel Pool Heat Exchancers
.

Nn-ker 2
Type '

Tube-and Shell
Material Tube /Shell SS/CS* Capacity, Stu/hr/ heat exchanger 4.0 x 10

~

Cooli ng Water Flcw, gpm/ heat .

exchanger 575
Code and Standards ASME/III-Class [3and

TEMA-Class R
Seis=ic Category &r-I *

Fuel Pool Circulation Pu==s .. 1 ,

Nu=ber 2
Type Hori= ental, centrifugal
Material SS *

.

Flow, gps 575 |'-

Head, Ft of H O 160 '

2 .

Meter Size hp 40
1Seis=ic Categcry & ;Code ASME/III-Class 3i

*

Fuel Pool Filter Demineralizer ._ _ _ .. __ . . _ ._ . .. .... _ . .

Nu=ber 2
Design Flow Rate, gpm 1000
Design Pressure, psig 150
Design Temperature, F 150
Material *

CS-Plastic Lined
* Code q% ASME/III-Class 3Seis=ic-C16 F l

.

II
. .

Pipine and Valves *
_ . . .

.

Design pressure, psig 150/300
Design Temperature, F 220
Material CS
Code ASME/III-Class 3

% '

.

%t W% W : E
.

.

.

.

.
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WNP-2. AMENDMENT-NO. 13
February 1981

.

Q. 010.021
(9.1.3) .

-

Provide a cooling system and a source of makeup water for the
-spent fuel pool which are both designed to Seismic Category I
criteria in accordance with the staff positions contained in
Regulatory Guide 1.13, Revision 1, " Spent Fuel StorageFacility Design Basis," December 1975.
Response:

h '' ^ Lcs a Seismic Category I pource of makeup wate for the, spent fuel pool from the Seisdic Category I standby serviceI water service system. Th o is shown on Figure'9.1-4 and.
./ stated in 9.1.3.3. Co ing under emergency conditions for the

-

fuel pool is supplied'by evaporati n of [ col water.e
''

| Regulatory Guide ,-1. 3, Rev. 1, makes .o specific st,at'ements
about requiring Seismic Category spent fuel 2o01 coolingi system. As a esult, WNP-2 meets he applicabli criteria ofI the Re'ulato . Guide and the in ent of the question. Howeve , |-

g
further ev, uation of the design in this ar,e'a is ongoing d9a,

\ to the i~teraction of fuel ool cooling and post-LOCA sec d-ary do ainment pressure- emperature response. (See th.

. esp se to Question 3 018). '

-

,

N +p b q % + 4 ' ( o . 5 T=, .

'

.

D

9

.
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WNP-2

Q. 010.057
(9.1.3)

[

Verify that your use of the phrase "... controlled and
supported to Seismic Category I requirements" means that
it meets all requirements for Seismic Category I qu a l '. f i -

cation.

Response:

The cooling portion of the Fuel Pool Cooling and Cleanup
System, including valves, pipings and components, meets
all Seismic Category I r equ i rement s. See revised Section
9.1.3.* Non-Seismic Category I piping systems in the
Reactor Building are nevertheless supported to the same
Seismic Category I requirements. (See Notes 10 and 32 to
Table 3.2-1.)

* Draft FSAR page change attached.



.. ,. .

,

3*

'..
.m*-
t .

** * 'AN? -2,

.

.

~

9.1.3 SPZ'iT FUZI. POOL COOLING AND CLEANUP SYSTEM
*

9.1.3.1 Design Bases

The fuel pool cooling and cleanup system has been designed to
co= ply with the cbjectives set forth in Regulatory Guides .

1.13, Revisien 1 and 1.26 Revision 3 to the extent specified
in the folicwing subsections. The system and equip =ent are
designed to the classifications given in Tables 3.'2-1M 9,1 '2 .

Dm.e,.e M O c~ tem A,

N fhe sysues is designed to remove the decay heat released from
the spent fuel ele =ents and maintain a specified fuel pool
water te=perature, water clarity, and water level by ac-
co=plL'hing the following:

. '. a. v3-4 * ~4ng corrosion product buildap and con-

\j trolling fuel pool water clarity so that fuel
e. asse=blies can be efficiently handled under .

. .

water.
~

b. Mini'.izing fission prcduct concentra' tion in the
fuel pool water thereby minimi:ing "the release
of fission products frem the pool to the reactor
building environment.

c. Monitoring surge tank water level'to thereby
=aintain a. pool water level above the fuel
sufficient to provide shielding for nor=al .

building occupancy and to control make-up flow -

rate from the condensate transfer system.
.

d. Maintaiging the' fuel pool water temperature be-
Icw 125 F under normal operating conditi.ons.
The maximum heat load in the fuel pool under
normal operating conditier.s occurs at the end of
the 12th refueling cycle a t which time there are
2068 fuel assemblies in the high density fuel

g racks. The esH m ted refueling data is given
# in Table 9.1-3.p_ y _ _ . . _.

9.1.3.2 System Description

9.l.L2.[ (4 M. 0%The fuel pool cool,ng and cleanup. system flow. diagram is shown
en Figure 9.1-4. System performanc.2 data are su=marized in .

Table 9.1-1. Major componhnts of thc system are su=marized .in
Table 9.1-2. The system is designed to diss'.pate the fuel pool
heat load during equilibrium or non-equilibrim fuel cy=le
conditions.

.

. ,

.
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Following any seismic event or major plant disturbance, i.e.,
during abnor=al operation, the system is designed to prevent

.

-

fuel pool boiling and maintain adequate water lev,el in thespent fuel pcol by means of the following:
. , .

a. Automatic isoLatic .pn low fuel cool' water level'

'

of the Seismicyeco Tng portion of the system
= from the non-se2.smic, cleanup portion of the

syste=.
.

*

-
.

. ~b. F.enote-manual startup from the control' r'com of'

( redundant, active components of the fu'el pool
.'

cooling portion of the system and initiation of
-

. -
.

satety grade cooling water, i.e., standby service
,

_
water (SW), to the fuel p' ol heat exchangers.c

nw
Remote-manual, redundant SW systdh make-up ' to thec.

fuel pool and fuel pool level monitoring from the
| control room.. . -

. _ _ -
,

_
_.. .. . _ . . . . _ _ _ _ _ _ . . . . . . . .

.

O

t.

4

a

e

, e e .

M

.

b

.

.
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If required, heat re= oval capacity is available for the full
*

core re= oval lead during either of these periods, in addition ;,

to the spent fuel load already stored. The systes design
heat load is based on the data given in Table 9.1-3.

The system cools the fuel storage pool by transferring the
,

spent fuel decay heat through a. heat exchanger to the reactor
building closed cooling water system. Water purity and
clarit'y in the storage pool, reactor well, and dryer-sepa-
rater pit are maintained by filtering and demineralizing the
pool water through a filter demineralizer. In addition to

'

fuel pool water da-ineralization, the system will be used on
occasion to de=ineralize suppression pool water.

The pool cooling and cleanup system consists of two 50%
capacity circulating pu=ps, two 50% capacity heat exchangers, ,

two .,100% filter da",eralizers , tso ski ==er surge tanks, and
the.)equired piping, valves, and instru=entation. The pumps .

circ ~ulate the pool water in a closed loop, taking suction from *

the surge tanks, circulauing the water through the heat
exchangers and filters, and discharging it through diffusers
at the bottes of the fuel pool and reactor well. The water
ficws frem the pool surface through scuppers and skim =er
weirs to the surge tanks. Make-up water for the system is
transferred frc= the condensate storage tank to a skimmar.

surge tank to make up evaporative losses. The fuel pool
nu==s and. heat exchancers are located ingthe reactor buildingben'eath the fuel pool. '

x adm a gbt ggt %Ja 4(e{.

Fuel pool water is continually recirculated except when
draining the reactor well and dryer-separator pit. The
operating temperature of 125 F is permitted to rise to 150 F

when the circulating flow is interrupted for draining, hanthe
reactor well and dryer-separator pit, or when larger t
nor=al batches of fuel are stored. The fuel pool cooling and

~~

cleanup system is interconnected with the residual heat re-
= oval syste= to supple =ent the pool cooling during refueling

*

in the event that a larger than normal batch of fuel 'is
stored.

.

To establish a circulating pattern of flow in the reactor
well and storage pool, the. diffusers.and ski ==er drains are
placed to sweep particles dislodged during refueling oper-
ations away fro = the work area and out of the pool.

Fuel pool water clarity and purity is maintained by a combi-
nation of filtering and ion exchange. The filter demineral-
1:er maintains a total heavy element content (Fe , Cu , Hg , Ni,
etc.) of 0.1 pp= cr less with a pH range of 6.0 to 7.5.

,

e

e
t
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Particulate caterial is re=cved from the water by the pres-
*

sure precoat filter dnmineralizer units. The finely -
.

'

divided disposable filter nedium is replaced when the pres-
sure drop is excessive or the ion exchange resin is depleted.
The spent filter medium is b:.ekwashed to the waste sludge
phase separator tank for processing in the solid radwaste

,

handling systes. New filter =edium is mixed in a precoat
tank and.is transferred as a slurry by a precoat pu=p where
the solids deposit on the filter ele =ents. The holding pu=p
cennected to each filter desineralire =aintains' circulation
" cugh the filter in the interval between the precca*4 g
cperation and the return to nor=al systes' operation. A
strainer is provided in the effluent stream of the filter
da 3 eralizers to li=it the migration of the filter =aterial.

The two filter de=ineralizer units are located separately inA

(shielded cells in the radwaste building. Sufficient clear-
,,,ance is provided in the cells to permit removal of the filter

,

'ela-ants frem the vessels Each cell centaiis only the fil-.

ter demineralizer and its associated piping. All valves are
located on the outside of one shielding wall of the cell, to-
gether with necessary piping and headers, instrument elements,
and cost rols. -

Instru=entation is provided for both aut==atic and re=cte
nanual operation. Indication is provided in the' control room
and pu=p reos. Surge tank high and icw water level switches
are provided. A local level indicator is provided to =onitor
reactor well water level. Control of ficw to or frcm the
reactor well can be acec=plished during refueling. A fuel
pool high/ low water level switch cperates a local indicator
light and sounds an alar = in the control roc = whenever the

,

level is either too high or too 1cw. The trip point is ad-
justable over the range of the sk' er weir adjust =ent.

-+k cme >VThe pu=ps are controlled frc= cie.:r-the pu=p room 3or the
vicinity of the fuel pool filters. % .= -

*'

,2 : -;m.

e A pt rp ' low dis-_ = =-- - '' ''= - -

'' i .- r.; -

charge pressure alarm a=nunciates in the control roem and in
the on-n roc =. The controls for the remote controlled fuel .

pool discharge valves are located' en a rack in the pu=p rcomed. M N~ '

The onen or closed condition of.each of these valves is in- cednl mm.'

dicated by a light in the pu=p rocce~d A 14 cM %.

The' flow rate through the filter da 4neralizers is indicated
by a flow indicator on the pu=p rec = panel.

t

e

$
*

e
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A high rate of leakage through the refueling bellows assembly, -

drywell to reactor seal, or the fuel pool gates is indicated .

by lights on the operating floor instrument racks and is *

alarmed in the control rocm.

The filter d-Scrali::ers are centro 11ed from a local panel.
Differential pressure and conductivity instrumentation is
provided for each unit to indicate when backwash is required.
Suitable alar =s, differential pressure indicators, and. flow

4 indicators are provided to =cni'~ ithe condition of the .
'

filter de=ineralicers.*
x

.< y
#,,

-

9.1.3.3 Safety Evaluation
TQ

The ~w3 um possible heat load will be the decay heat of one .

fuli core load of the fuel due to an c=ergency dump into the
pool plus the re" 4,ing decay heat of previously discharged
batches of fuel. The residual. heat removal system (FSR) can .

be operated in parallel with the fuel pool cooling and clean-

up syste= during this condition when the pool has a ggeater
than no.. al load and when its te=perature exceeds 125 F. The
PER system can be used in parallel with the fuel pcol cooling
system to re=ove abnor=al heat loads, as well as during the
nor=al refueling =ede. The PER s'ystem will not be initiated
unless the reactor is in a cold shutdown condition. The
operator =ust insert spool pieces in supply and disch'arge
piping and cpen nor= ally closed valves to permit the.use of
this syscem for supplementary cooling.

no,~31t '

The fuel poc1 heat exchangers ire ^ cooled by the reactor
building clcsed cooling water system to prevent conta ination
outside the reactor building in the event of a fuel pool heat

. exchanger tube failure. The sys'em can =aintain the fuel
Opool water te=perature belcw 12S F when removing the nominal

heat load *f cm the pool with the reactor building closed
cooling water te=perature at its =axi=um of 95 F. The fuel

water temperature is per=itted to rise to approximately
poog? while the system water ficw is diverted from the pool150 -

to drain the reactor well'and dryer-separator pit, or'when
larger than normal batches of spent fuel are stored in the
PO 1y

_ 7
,

~

[7 There are no connections to the fuel storage pool which could
allow the fuel pool to be drained belcw the pool gate between

@ the reactor well and the fuel pool. Two diffusers are placed
in both the reactor well and the fuel pool to distribute the
return water as efficiently and with as little turbulance as
possible. Diffusers are placed to minimize stratification of

.

.
.
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(h--. 9.1. 3. 2. 2 Abnormal Operation
*

*

--- The portion of the FPC system which is required for cooling -

the fuel pool is loggg,e,g within the reactor building and is,

- -- designec to SeismicAA"cditeria. The portion of the .FPC svstem
which is used for fuel pool cleanup is loqated within the rad-~

-- waste building and is isolable from the reactor building .bv--

means of two. SeismicIll'Ibolation valves ocr line located ~

-- --- within the reactor building. The isolatio'n valves are either
check valves or moter ocerated gate valves. The~ motor opera-

- ted valves close automatically on a fuel pool low water
level condition.

~

i

-- ,} .

<

The' redundant, active components required for fuel pool
--- cooling are powered from division 1 and 2 cower sources.

these ' o=conents can .be. Following a loss of off-site power, c
-- - energized from on-site emergency power. On a' loss of reactor

builoing closed cooling (RCC) to the fuel pool heat
-- exchang ers , the RCC lines t . the heat exchangers can be is o-

lated by redundant, Seismic 1"}.otor operated gatq valves
=- powered fro = separate Class'lE power supplies. Standby ser- - - - - - -

vice water (SW) can be supplied to the heat exchangers through
- =otor opera ted valves .which are normally key locked closed.

Raciation detectors are located on the SW return lines.
--- Operation and monitoring of fuel pool cooling portion of the

FPC system can be done entirely from the control room.
_ _ _

11 cocponents required for fuel pool cooling are cualified to
the reactor ,buildif
1.ocated_3n enclosedq accident environment or else,' they a'rerooms meeting the criteria set in

'[. 3.11,. 4. 2. The fuel pcol equipme'nt room located on the 548
- foot location is provided with both division 1 and 2 reactor,

builc,ang emergencv cooling system.

-

.

. .

. - - - - - --
--- During abnormal operation the SW system is

() availabie' to cool 'the fuel pool heat exchangers preventing any'

boiling of the fuel pool. The SW pressure is higher than the
fuel cool cressure; thus, any leakage will be into the fuel
peel 'ystem. In addition, radiation monitors on the SW return - - -

s
line will , detect any gross tube or tube sheet failure. .

_ . . . . _ _ . .__.

.
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either tenperature or contamination. A check valve .ls con- "|P
.

nected to each pipe outside the pool to prevent the pool # *

,,

water from being siphoned out of the pool and uncovering the i 3

{ ]L e.
spent fuel. Flew control valves at the operating floor
enable the operator to achieve opti=um recirculation patterns ,

to control and maintain the specified water quality and oper- ' '

g ational conditions g (
'

{ ~
' r.

77 3 A =ake-up water valve controlled by tank level switches | ,

supplies condensate frcm the condensaue transfer system to T'
if .' i gthe pool to replace evaporative and leakage losses. The

backup source of make-up water is from the seismic panegory I w.
I *

I, Safety Class 3 stagdhv service wg N_, ..". C.'gA*This con- I@ .t*d
ter svgte

n e - i - '1 s uc, .c, _1 4 e sp".. _y .' .T_O_ 'W ', _- . _.. '_-._-.__..,e' -
. __ .

C.;. 3:... f;;1. 2; ::c ' c f ' c- Otanihy 0-cr fiO ::ter * : ch-.'I d,

7__
ft:1 p::1 uill bc eccicd b; cve,:c::tien f th: ;;;; f g.

1

n _-

4
g# h=eh '' ter demineralizer is c.a-pile or continual performance %

M_ _ '_,
ater conditions as scecif:.ec a 3.1.2.2.

_-
- _-- _ _ _ _ - .. _-- - , _s - . . e. __ ___ __.v and will_s - :. .

i# ,g af -- .____ - _

- ~

. GkW ow _ ___ --
- _ _ _ _s_ _

"f. :a f 110Jin ::rpenent: ef the fuci 3::1 :-cli.; , d c;;;.r.= - - -

|D : (FPC) are designed to AS.r.r Section III, Class 3: #-

pocl co l'-c pumps, filter demineralizers, pumps, 1 es, and*

piping, FPC ,_, 'ng, and fuel pool heat exchan 'The system_.

heat exchangers ar 'so designed to th dards of the.

Tubular Exchangers Manu_.~*urers A= u.ation, Class R.
Piping in the reactor build:... controlled and supported to2

Seismic Category I requi ents. water lines between the..

fuel pool and F3R e" . ems are designed . 2.SME Section III,
Class 3, Seis #. ategory I requirenents FPC pumps are -

. A ..

not desim._ to Seismic Category I requirements. -densates

p' c.3 in the reactor building is controlled and suppor.- c C ier_i: 0 teger; I requircrente.. _

.

A radiological evaluation of the cleanup system is prese.ted
in Chapter 12. .

From the foregoing analysis, it is concluded that the fuel
pool cooling and cleanup system neets ies design basis and
satisfies the require =ents of Regulatory Guide 1.13, Revision
1 with exceptions as noted in this section.

.

.

.

.

.

.

9.1,-27
_, ,

-
.

4



i. . . ...

t .- .

.
. . .

. .. - . .
~

. ..

.
.

.

.. .o.4a 9. /- 2.7. _m_ -...e. . d._I.e . ._._ _ _ .. . !. ..__.

.

.

i_ _ . . . . _ . - _ _ _ _ _ . . _ . . _ _ _ . . . _ . . . . _.. . . ._ . _ _ _ _ _ . . . _ _ _ _ _ . _ _ . . . . . _ _ . . _ _ _ _

.y. . .-. ___ _
. .. . . . .

__. All piping connecting to the fuel pool,.

dactorwell, and dryer secarator pool and their respective
- -

-

-~ liner drains are seism 89N"up to and including either the nor- -
.-._._ .. mally closed, manually operated drain valve or the normally

ocen, recundant isolation va.3.ves which can iso.3 a e the non-.
. .

_ ..___ _ .-

seismic portion of the system. Since the fuel pool system is~

at low temperature and pressure (=oderate energy, system) ' - * - ' " "

postulated br.eaks in the seismic I portion are limit (ed toa
Crac s. & x.

o tru('
__ -

=
. . ...__.._

Fuel pool cooling can be established and monitcred from thei
-

control room following a design basis LOCA.. Entry t'o . the~

reactor building is not recuired. One of the two redundant ~~

.... trains is adecuate to prevent fuel pool 1; oiling by a large
margin. Due to the large thermal capacity of the fuel . ecol, ~~-

sufficient ocerator time is available after a LOCA or.anv -

.

. - . - -

otner event for the operator to take action. .- . _ _ . _ .
-

- - - - - - - - .
. . _ . __ .
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9.1.3.4 Testing and Inspection Requirements ,'

encyt e nitd. b(W i

No special testsAara required because at least one pump, heat
exchanger, and filter deminerali::e are continuously in oper-
atica while fuel is stored in the pool. Duplicate ccmponents
are cperated periodically to handle abnor=al heat loads or to
replace a unit fc servicing. Routine visual inspection of
the system co=ponents, instrumentation, and trouble alar =s

- are adequate to verify system operability.
~
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TABLE 9.1-2 f
*

: ..
.

FUEL POOL COOLING AND CLEANUP SYSTEM EQUIPMENT DATA -

,

Fuel Pool Eeat Exchangers
..

.

Number 2
Type

~

Tube.and Shell
Material Tube /Shell SS/CS 6 -

Capacity, Btu /hr/ heat. exchanger 4.0 x 10
-

Cooling Water Flow, gpm/ heat i

exchanger 575 .

Code and Standards ASME/III-Class {,3and
TEMA-Class R

Seis=ic Category .-It~7 ,

Fuel Pool Circulation Pumes . | .,

Nu=ber 2
,

Type Horizontal, centrifugal
Material SS

*
.

Flow, gym 575 - [''Eead, Ft of H O 1602Motor Size hp 40
I

,
Seismic Categor,f M ;

Code ASME/III-Class 3
'

*

Fuel Pcol Filter Demineralizer . . . . . . . . . . _ . . . . . . _ . .

Number 2
Design Flow Rate, gym 1000
Design Pressure, psi 150
Design Temperature, gF 150
Material * CS-Plastic Lined
Code q%1 ASME/III-Class 3
Seismic-Elaoi- II

, ,

Piping and Valves _.. ..

*

.

-Design pressure, psig 150/300
Design Temperature, F 220
Material CS

'

Code ASME/III-Class 3
~

.

; vas m m x
.

.

| r w ~~7 c4 : 5
,

.

e

*
; e

9.1-65 -'
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Q. 010.058
(9.2.2)

Since the non safety-related r e ac t o r building component
cooling water system provides cooling for the reactor
recirculation pumpsi state the length of time that the
pumps can be lef t without component cooling water flow
before significant seal damage can occuc, with consequent
potential primary coolant' leakage:

a) if pumps are kept running; and
b) if pumps are tu rned off.

Response:

Recirculation pump seal cooling is provided by both closed
cooling water t o the pump seat heat ex change r and control
red drive seat pu rge flow. If an event occurs where both
pump seal cooling sources are losti the pump se als will
heat upe causing pump seal deterioration when tempe ratures
exceed 2500F. Vendor test datar taken while operating at
app r ox ima t ely 530oF and 1040 psia, indicate that the seats
will reach 2500F approximately 7 minutes after a total
loss of cooling. This will occur whether or net the pump
is running.

Similar test data indicate that if one of the two seat
cooling scurces is operatings the pump seal temperatures
will remain below 250 F and no seal deterioration'should
occur.

<

If bot h pump seal cooling sources fails resulting in
ext reme degradation of the pump sealsi the primary coolant
loss has been analyzed to be less than 70 gpm. Refer to
N E D O-24 083 r " Recirculation Pump Shaft Seal Leakage Analysis"r
Novembe r 1978 (Licensing Topical Report). This small amount
of primary coolant leakage will be compensated for by nor-
m al or emergency water level controls. Consequentlyr no
hazard to the health and safety of the public will result
from total loss of recirculation pump seat cooling.

The position discussed above has been presented to NRC in
FSAR Appendix B, response to NUREG 0737, item II.K.3.25.
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Q. 010.059
.

Recytatory Guide 1.27 requires that there be sufficient water
~

in the spray ponds for,30~ days.of_ cooling without make-up.
Discuss-how vou wiLL-monitor the build-up of sediment on the
floor of the ponds so as to assure available of the 30 day
water supply. Describe how you will clean the spray ponds
without losing redundancy or_ degradation of the system. -

Response:

Sediment build-up on the floor of the spray ponds will be
monitored once every 3 months from fuel load to the first
refueling outager when the frequency of monitoring will be
adjusted based on operating experience. Sediment depth will
be limited to an average of 0.5 feet based on the assumption
made in Section 9.2.5.3a forLspray pond thermal analysis.

Sediment will be removed by sludge pumps util'izing hand
held suction lines. Make up water will be supplied by normal
pond make-up. This. method will_ allow cleaning of the spray
ponds without losing redundancy or degra'dation of the-system.

<

.

O
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Q. 010.060

The FSAR states there'is "...a suction head of at least 20
feet during FCIC operation" from the condensate' storage
tank at elevation 443'0" and the RCIC impe'ller elevation
427'3". Jiscuss how the 15 '9" elevat ional dif f erence be-
tween t'.e condensate storage tank and the RCIC impeller
satisf;es the 20' requirement.

.

Response:

The 15'9" elevation dif f erence st ated in the question is the
distance between the bottom of the condensate storage tank
(CST) (el. 443'0") and the RCIC pump impeller ( e l . 427 ' 3") .
The RCIC pump does not take suction from the bottom of the
CSTr but rather from the side of the tank at elevation 445'4"
(centerline of the suction pipe). The RCIC suc+1on automa-
tically transfers to the suppression pool wher. d.c water

,

level in CST reaches an elevation of 447 '4" (Low-Cow-level).
Thereforer the minimum static head when the RCIC pump is
taking suction from the CST is at least 20 feet (el. 447.4"
m inu s 427 '3") .

FSAR Section 9.2.6.5 states that at least 20 feet of "suc-
tion" head is available between the low-low setting and the .-
RCIC pump impeller. Although this statement is correct,
it has been revised to say " static head" instead of " suction
head" to avoid confusion.* The suction head availaole to
the RCIC pump when the suction transfers at low-low-!.evel in
the CST is calculated using the equation for net positive
suction head (NPSH) as shown in our response to FSAR Question
022.038. Assuming a water t emperatu re of 1000F, there is
about 48 feet of NPSH available at the centerline of the
pump suction which more than satisfies the 21 feet of NPSH
required by the RCIC pump.

* Draft revised FSAR page change attached.

.
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7%c flevation dif ferentia1X between the low-low level setting and '

t.1_ '" r i= g g et h 6 a ev. T2t' 4 g~ the RCIC pumpimpeller
Aflev. 427'-3")(

, -

prov ides aJ a head of at leasth WRCIC o[ era t lon.pYh--L , , v20 feet '

cin Oa,_A4: L2 1/,e ca/cala &M a setin6k. Ge jcje , pea.;W.
.

.emaf f 9 ke+ of wh o'ch .11 feef is is'

repuied, '
Thermostatically controlled tank heaters are provided y

~s_Ib 'Oto
maintain water temperature in the tanks at or above a nominal ''

/

40*F at all times. All above ground piping that contains
water is heat traced to prevent freezing.

.

System logic diagrams are given in Chapter 7.
9.2.7 STANDBY SERVICE WATER SYSTEM

9.2.7.1 Design Bases

The standby service water system (SW) isa.

designed to remove heat from plant systems
- which are required for a safe reactor shut-

down following a LOCA.
1b. The system is designed to remov? reactor"

dec'ay heat from the residual heat removal
system during normal plant shutdown.

(') The system is designed to perform itsc.

required cooling water function following
a LOCA, assuming a single active failure.,

d. The system is designed to provide a means
of flooding the vessel and containment, ..
if required during the post-LOCA period.

'. . ' .*
.e. The system is designed to provide makeup source

of water for ensuring fuel pool evaporative
cooling following a LOCA in conjunction with ~

a design basis earthquake.
f. The system is designed to Seismic Category I

and ASME Code, Section III, Class 3 require-
ments with the exception of that portion to
and from the plant cooling towers, which is
designed to ANSI B31.1 and Seismic Category
II requirements.

9.2.7.2 System Description

The standby service water system . includes vertical service
water pumps located adjacent to the two spray ponds in two

9.2-27
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Q. 010.061-
3

The nitrogen bottles with.its associated equipment and con-
- tainment instrument air system shall be a minimum of Quality
Group C.

Response: -

All components of the containment instrument air system from
and including the outboard containment isolation valves to the
main steam isolation, safety relief, and automatic depressuri-
zation (ADS) valve operators in containment are Quality Group
B. The portion of the system associated with the backup
supply of nitrogen to the ADS valve operators.is Quality

- Group C from the outboard containment isolation valves to
and including the solenoid pilot valves (CI A-SPV-1 A th rough.
15A and -1B through -198) which are mounted adjacent to the
pressure reducing valves for the nitrogen bottles.- See
Figure 9.3.2.

The nitrogen bottles and associated control valves are
standard, commercially available units that meet the' require-
ments of' Department of Transportation (C0T) and Compressed
Gas Association (CGA) standards. The nitrogen' bottle units
are mounted per Siesmic Category I, Quality Class I require-'

ments. This type of nitrogen bottle assembly has proven
highly reliable based on years of reactor operating experi-

. ence.
<

The remaining components of the containment instrument air
system, which are Quality Group D, are not essential for safe-
operation of the plant.

i

i

!

4 . r

)

!
i
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Q. 010.062
- ( 9 . 4 .1 ) -

In your response to question 010.29 there.seems to be
a contradiction between the thickness of the air-
intake roof slab and the height'of the top of the roof
slab above grade. Please-clarify your numbers and pro- .

vide physical -drawing (s) of the air handling system
with details of the remote air intake structures.

Response:

The remote' air intake structure is a buried structure.
Only a portion (15") of the 24 inch thick roof slab
projects above_ grade. .Please refer to sections 4298
and 4299 of figure 3.5.52.

.
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Q. 010.063

Discuss the control roam environment which will result from
the most extreme ambient and accident conditions (including
the worst single failure for the HVAC). Note: The temper-
ature/ humidity for all operating / accident conditions shall
be maintained within the coctort zone as defined by ASH 9.AE.
This requirement applies to all areas which require opera-

,

ting personnel.

Response:

To maintain the control room at an ambient conditions which
is compatible to the comfort zone defined in ASHRAE redun-
dant seismic and environmentally qualified liquid chillers
are being incorporated into the control room HVAC design.
Paragraph 9.4.1 and 6.4 will be updated when this design is
completed. The control room is the only area with essential
equipment where personnel are routinely required during
accidents.

.
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Q. 010.064

Discuss the effects of a potential failure of the non-
seismic Category I heaters in the standby service
water pumphouse under the most adverse environmental
conditions on the operability of the pumps.

Response:

The standby service water pumphouse electric unit
heaters are designed to maintain the building above
freezing during extreme environmental condition.
Failure of the unit heaters during a seismic event
would not degrade the operability of the pumps. If
the pumps are required to operate following a seismic
event, the heat generated from the pump motor is
s u f.f i c i en t to maintain the building above freezing.
Annunciation is provided in the main control .oom
when temperature in the pump room drops to 35 F.
Appropriate action can be taken from the control room
such as starting of the standby service water pump
to prevent pipe freezing.

.

-- ,- p _ ~ . . . . . - , .
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Q. 010.065

Your responses to question 010.034 regarding the potential
flooding of safety related equipment due to a circulating
water failure are inadequate. An analysis shall be conduc-
ted in accordance with Standard Review Plant 10.4.5, "Cir-
culating Water System", which assumes:

.

1) An expansion joint break (note: an incident of this
type occurred at an operating BWR).

2) No credit shall be taken for isolation valve closure
unless these valves are designed to safety grade
requirements.

Response:

Please see revised section 10.4.5.3.*

* Draft FSAR page changes attached.

.
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10.4.5.3 Safety Evaluation

The circulating water system is a non-safety related system. |
Consequently, the circulating water system is not designed
to Seismic Category I requirements. Refer to 9.2.5 for a
description of the ultimate heat sink which is designed to
perform safety-related functions.

The condenser design assures that the pressure on the tube
side is always maintained higher than the pressure on the
shell side, thus eliminating leakage into the circulating
water system should tube failure occur. Consequently, the
design of the circulating water system precludes radioactive
leakage into the system.

Periodic injection of chlorine is performed for biocide treat-
'

ment, and sulfuric acid is added for scale-corrosion control
within the circulating water system. An analysis of the trans-
portation, handling, storage, and utilization of chlorine is-

~ w tw" e M Qpresented in 6.4. "

.t.& M M*
? 90triled evaluation * wes performed to determine the effects )1-J

Te A

of a postulated failure in _the circulatinc water system in-
side the turbine building *4 For thicvan 1"c44fa moderate
energy crack was postulatdd to occur'in the circulating --*''

water system barrier, (e.g., the rubber expansion joints) at [jjfh
the inlet to the main condenser. The inlet side was selected

ields the severest results. f% h 1=-='s-s *''= %because it y#f~q w- A ye:s M ~ -- W-a e e-

The entire condenser area is drained by means of sumps (see
Figure 9.3-9), each equipped with duplex pumps. Sumps T-2
and T-3, servicing the inlet and outlet of the condenser,
each have 50 gpm pumps. Each of these sumps is equipped
with a level alarm and is therefore~ capable of detecting
a circulating water system barrier failure. The level
alarm will annunciate in the main control room upon reaching
high level, providing a means of detecting the postulated
failure within 5 minutes.
" M4" Se 4~

The crack area for this postulated failure was assumed to be
equal to 1/2 the pipe diameter times 1/2 the pipe wall
thickness.

d t
A=7x7 ( see 3. 6. 2.1. 4. 2.b)

.
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In the first 5 minutes after a crack, 8,435 gallons of water
will spill into the inlet basin. The capacity of each basin
and its capability to store excess flow were calculated to
be as follows:

L

e a. Inlet basin: 22,500 gallons from El. 436 to

f El. 441
'

b. Outlet basin: 27,500 gallons from El. 436 to
El. 441

*

c. Net volume under condenser: 180,500 gallons
from El. 433 to El. 441.

.

The time required to fill the inlet basin, after a postu-
lated crack occurs, is computed to be 13.3 minutes. This

-

includes the 50 gpm outflow from the sump pump. The circu-
lating water leakage flow will contirae for 6.7 minutes
after filling the inlet basin, until reaching the total
estimated shutoff time of 20 minutes. It can be assumed
that 10% of this water will flow out over the floor at
El. 441, and the remainder, about 10,170 gallons, will flow
into the condenser basin area. During this same time period,
4 sump pumps in the condenser basin area will have alternately
pumped out 670 gallons, leaving 9500 gallons or 0.42 feet
of water in the condenser basin. The rate of rise of water,
therefore, is 0.021 ft/ min during the first 20 minutes
after the postulated crack occurs. Note that on high sump
level, both pumps run simultanectsly rather than alternately,
thus doubling the calculated outflow capacity.

After the valves are closed, the water contained in the
condenser unit water box will continue to discharge to the
area. The quantity of water remaining is estimated to be
87,000 gallons. The flow will vary kith a diminishing head,
the head going from about 25 feet to zero feet. Using-a
20 ft head and the same orifice flow criteria,-the rate of
flow will be approximately 819 gpm, discharging the re-
maining water in about 106 minutes. There will be an out-

*

flow from all the sump pumps of 150 gpm, with 10% of the
flow from the crack again assumed to flow out over the floor.

,

The water will accumulate in the condenser basin at about
590 gpm. After 106 minutes, the wa r level in this basin
will rise an additional 2.77 feet, " 0.0261 ft/ min. The
total height of water when the discharge has st.opped is
therefore 3.19 feet to El. 436.19. Thi., m ' gut h %
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here are no safety-ralated system components that coul
be affected by t flood elevation establishe above.
Additionally, ere are no sa y-related ectrical systems
or system.co onents that uld be pot ially submerged.-
In addition the circula ng water p' ng is loc in a
large roo containing ttle other quipment a no safe
related uipment. cordingly, pray effee are of ,/

g their
*

consequ nce. The. pes exit t rooms bel
1so, gad a

e loor ontorouti to and f m the cooli g towers. 3
, whic water wou spill in ent of a b eak is gr de level

As result, e cess water would accumulate either in nage'
,

basins or leak outside the buildine.

Discharge operation of water accumulated under the~ condenser
shall be performed in accordance with radioactivity checking
requirements for sump discharges.-

.

10.4.5.4 Tests and Inspections-

All system components, except the condenser, are accessible
during operation and may be inspected visually. The circu-

| lating water pumps are tested in accordance with the Hydraulic
l Institute Standards.
I
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Insert to 10.4.5.3

' Boundary' Evaluation

A complete circumferential expansion joint break in the circulating
water system would result in the release of large amounts of water into
the . turbine-generator building. The water would fill the net volume
under the condensor, tripping the sump high level alarms which annunciate *

in the main control room. . Remote-manual. operation of the circulating
water pumps and butterfly valves is provided in the main control room tot
mitigate the accident.

Disregarding operator action; however, the following evaluation is
provided: Wrter would spill across the grade level floor of the turbine-
generator building at elevation 441 ft., exiting through the railroad
bay and access doors. Water could flow into the reactor building
stairwells.and elevator shafts from the 441 ft, elevation down to the

422 f t elevation, eventually filling the stairwells and elevator shaf ts
with water. There is no safety-related equipment located in the stair-
wells or elevator shafts. The access doors to the ECCS pump rooms at
elevation 422 ft. are sealed watertight and designed to withstand a
static head of 44 ft. of water. All penetrations into the reactor
building below the 471 f t. elevation are sealed watertight. Water would
not affect any safety related equipment in the reactor building.

Water could also spill across the grade level floor into the Radwaste
/contro1' building. The basement level of this building is 437 f t. It
is thus possible to flood this level with four feet of water before the
water would exit at grade level (441 f t) through access doors. There
are no safety-related components which would be affected by this flooding.

,

The railroad bay and access doors of the turbine-generator building
are not watertight and are not designed to withstand any static head
of water, therefore no significant depth of water could accumulate in
the turbine-generator building. All safety-related equipment in the
turbine-generator building is located above the 471 ft. elevation and
would not be affected.

In conclusion, a complete circumferential expansion joint break in the
circulating water system inside the turbine-generator building would have
no effect on safety-related equipment.

.
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O. 010.34
(10.4.5) ,

Your response to Item.010.09 is unacceptable. Specifically,
your analysis of flooding due to failure of the circulating
water system is based on a crack whose area is equal to one-
. quarter of the pipe diameter-times the pipe thickness (.5t X
.5d). Provide an analysis of flooding due to a postulated
failure of the expansion joint in the circulating water system
assuming a double-ended guillotine break at this location.

Response:
'

riginal response to Item 010. 09 ~Eas been rewritten for
clarity (see 10. 4. 5) .

The double-ended guil otine break ref red to above was not
considered. The cir ulating water sy tem is a moderate energ
system by definit.io . Therefore, i accordance with NRC
Standard Review P1 n Section 3.6.1, 3.6.2, and 10.4.5, and th<
associated Branch Technical Positi n MEB 3-1, the criteria for
a postulated fai ure shall be a t rough - wall le age crack
of the type add essed in the wri ten response (10 4.5). In
any case, as s ated at the end f 10.4.5, circui ting water
piping is loc ed remote from ny safety-relate equipment.
The piping i located in a 1 .ge room containi little other .(
equipment an no safety-rel ted equipment. A ordingly safe -

related equ pment is not lnerable to enviro mental e fects
of a circu ating water pi e rupture. The pi e exits he room
below gra in its routi g to and from the' ooling wers.
It shoul be also note that the condenser is loca d on grade
level. herefore, wa r above the floor levatio will drain
outside and not coll t other than in co lection asins.
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