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Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

December 18, 1981
G02-81-533
SS-L-02-CDT-81-108

Docket No. 50-397

Mr. A. Schwencer, Director
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
RESPONSES TO RE(UESTS FOR INFORMATION

f'E-.Cr'-Vg@

FEssamgps
Q IHCQQ gpggp~

ne

Enclosed are sixty copies of the responses to Auxiliary Systems Branch
guestions 010.043 and 010.054 and Instrumentation and Control Systems
Branch guestions 031.117, 031.118 and 031.128.

These questions and responses will be incorporated into an amendment
to the WNP-2 FSAR.

Very truly yours,

G. D. Bouchey
D

CDT/jca
Enclosures

cc: R Auluck - NRC

WS Chin - BPA
R Fei 1

- NRC

ep Director, Safety and Security
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W NP-2

Q. 010.043
(4.6)

Describe the effects on the safety and,operability of the
control rod drive hydraulic system if the foLLowing control
rod drive'ystem valves either fail closed or fail open:

1) Drive water pressure control valve (between F060 and F061);

2) Cooling water pressure controL vaLve (between F070 and
F071) .

Re sponse':

The function of the F003 pressure control valve (PCV) is to"--
provide a means of adjusting the drive water header and cool-
ing water header pressures. The F003 PCV is a manually
controlled motor-operated valve which is controLLable from the
main controL room. Indicating lights are provided in the
controL room for the valve full open and full closed positions.
Adjustment of the F003 PCV in concert with adjustments to

'heF002 flow controL vaLve permit adjustment of the drive
water header pressure to approximately 260 psi above vessel
pressure while at the same timei maintaining the drive cooling
water header pressure at approximately 20 psi above vesseL
pressure.

If the F003 PCV were to faiL to a fulL open positions the
cooling water pressure would incr ease and the drive water
pressure wouLd decrease. The resulting cooling water pressure
increase could cause controL rods to drift inward.. The
existence of rod dri fts would be alarmed to the controL room
operator for appropriate action. The resulting drop in drive'ater pressure would ma'ke normal control rod notch -movements
impossible but would not affect the ability of the scram
funct ion.

Converselyr if the F003 PCV were to faiL to a fuLL closed
positionr the cooling water pressure would, decrease while the.
drive water pressure would increase. The reduction in cooling
water pressure (and flow) would eventuaLLy Lead to high CRD
temperatures being alarmed in the controL room. The CRD
system's scram function would not be affected by the increase
in drive water pressure. In the Limiting casei the resulting
increase in drive water pressure would reach up to the shut
off pressure of the supply pump (1750 psig). The occurrence
of this condition during withdrawal of a dr'ive at zero reactor
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pressure will result in a drive pressure increase from 260
psig to no more than 1750 psig. Calculations and tests
indicate that the drive would acceLerate from 3 inches per
second to no more than 6.5 inches per second. The rod
movement would stop after the driving signaL is removed
or rod'lock is enforced by the Reactor Manual Control
System (RMCS). In the unlikely event where RMCS fails to
enforce a rod blockr the peak fuel enthalpy for drive speeds
of 6.5 inch'es per second is well below the fuel cladding
failure threshold design Limit. Thereforer due to provis'.ons
in the system design and margin in the fueL designr this
postulated scenario wiLL not compromise the integrity of the
fuel.

In both of the cases described above'he manually operated
bypass PCV (F004) in conjunction with the isolation gate
valves Located upstream and downstream of the F003 PCV would
enable the operators to take corrective action.
In conclusioni although the fai lure to the ful L open or ful L

closed position of the drive/cooling water PCV will cause
perturbation in the CRD system operations it does not present
a safety problem or affect the scram capability of the CRD
system.

The PCV F005 was deleted from the CRD hydraulic system in
the process of 'implementing the CRD return Line deletion
modificationsr thereforer this question is not applicable.
See response to Question 211.130 for additionaL details on
the deletion of. the CRD return Line.
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Q. 010.054
(9.1.1)

Provide the K . and the density for optimum moderation for
elfthe new fuel storage facilityr assuming the infinite array

of maximum enriched new fueL for the optimum case. Describe
the preventive measures taken to assure that K f <.98 for
the new fuel storage facility for all moderati8g conditions.
Al ernatelyr demonstrate that no moderating condition between
100% water and 0% water densities can credibly exist.

Response:

Noderat ing conditions between 100% and 0% water cannot credibly
occur. The new fueL has a water tight cover.

The new fuel vault cover consists of three segments; each is
a one-foot thick concrete plug equip'ped with water tight seals
at the edges. This cover wilL prevent direct entry of any
water spray or foam into the vault and optimum moderation 'will
not occur.*

*Draft FSAR page change(s) attached.
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Insert 1 to Page 9'.,1-2:
1

The new fueL storage vault is fitted with Leak tight
gasketed concrete coversr, positively preventing any signif-
icant water inleakage. The movement of these covers is
administrat.iveLy controLLed by approved plant procedures.,

I

Insert 2 to Page 9.1-2:

The vault's. provided with concreted gasketed covers which are
capable of positively preventing significant water inleakage
into the vault.

Inser t to Page 9.1-4:

New fuel storage vault covers prevent optimum moderation in the
new fuel vault (water density between 0 and 1 gran per cc) .
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calculations Performed to assure that keff <0.95g
the standard lattice methods (Reference 9.1-1)
used at General Electric are employed. Under
conditions where diffusion theory is valid, the
reference 9.1-1 method is used in calculations
(i.e., conditions where fuel is flooded with
water at a density, of between 0.7 and 1.0 g/cc).
Zt is assumed tnat the storage array is infinite
in all directions. Since no credit is taken for-
leakage, the values reported as ef ective neu-
tron multiplication factors are in reality infi-
nite 'neutron multiplication factors.
The biases between the calculated results and
experimental results, as well as the uncertainty
involved in the calculations, are taken into
account as part of the calculational procedure
to assure that the specified keff limits are mete

9.1.1.1.2 Power Generation Design Bases

a) New fuel storage racks provide for approximately
30% of the full core fuel load.

b) New fuel storage racks are designed and arranged
so that the fuel assemblies can be handled effi-
c'ently during re ueling operations.

9,1.1.2 Facilities Description
k

The new fuel storage vault containing the new fuel storage
racks is a concrete structure adjacent to the spent- fuel pool
at the refueling floor level of the reactor building (see
Figure 1.2-6). The reactor building is built to Seismic
Category I reguirements and is further discussed in 3.2. gpsr"
The new fuel rack design features are as follows:

a) The new fuel storage vault contains 24 sets of
castings which may contain up to 10 fuel assem-
blies; therefore a maximum of 240 fuel assem-
blies may be stored in the fuel vault.

b) There are three tiers of castings which are
positioned by fixed box beams. This holds the
fuel assemblies in a vertical position, the fuel
assemblies are supported at the lower and uppertie plate, with additional lateral support at the
center of gravity of the fuel assembly.

9. 1-2
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ANE'PDMENT NO 13
Pebruary 1981 .

The =loor of the new fuel storage vault is sloped towards a
drain located at the low point. This removes any water that
may be acciden ally and unknowingly introduced into the vault.
the crain is 'par" of the floor drain subsystem of the liquid
radwas" e system.

The radiation monitoring eauipment for the new fuel s orage
t

area is described'n 12.3.4.

9.1.1.3
9.'1.1.3.1

Sa.fety valuation
Criticali"y Control

g~sg I

g 0

~
pa~

The calcula ions of keff are based upon the geometr'cal
arrangements o the fuel array, and that subcriticality does
not cepend upon the presence of neutron absorbing materials.
To sect the recuirements of General Design Criterion 62,
geo.-,etrically-sa e configurations of uel storec in the new

el array are employed to assure that keff will not exceed
0.95 if pel is stored in the dry condition or i" the abnormal
condi"ion o flooding (with water with a density of 1 g(cc)
occurs. In the dry condition, keff- is maintained <0.95 due to
unde™moderation,. In the flooded. condi ion, the geometry of
the f el s-o ace array assurs tne kerf will remain <0.95 due
"o over-modera ion..
The ae3. s orage ack is designed using non-combustible
ma"er'ls. Plan" procedures and inspections assure that com-
bus=ible materials are restricted from this area. The primary
app=oach to fire p evertion is the eliminat'on o combustible
mater'.als ~

~ ~

9.1.1.3.2 . Hew Fuel Rack Structural Design

The new fuel storage racks are designed to meet Seismic
Category I requirements.

The maximums stress in the fully load rack in a aulted con-
dition is 16.5 Kip. (See Table 3.9-2(s)). This is signifi-
cantly lower than the allowable stress.

The s orage rack is designed to withstand horizontal combined
loads up to 222,000 lbs., well in excess of expec ed loads.

~ I

9.1-4
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Q.. 031.117

(7.3)'eneral
Electric and other nuclear steam supply system (NSSS)

vendors have reported that post-accident temperature conditions
can affect reactor vessel water level instrumentation.

Describe the liquid Level measuring systems within the MNP-2
containment which are used to initiate safety-related actions
or are used to provide post-accident monitoring information.
Provide a description of the type of reference Leg used;i.e.r an open column or a sealed reference Leg.

b. Provide an evaluation of the effect of post-accident ambient
temperatures on the indicated Level which will relate the
change in indicated Level to the actual water Level. This
evaluation must include alL other sources of errors including
the effects on the water Level measurements caused by varyingfluid pressure and flashing of water in the reference Leg to
sc

ram.'a

Provide an analysis of the effect that the potential Level
measurement errors in both the WNP-2 controL and protection
systemsr discussed in Item (b) above'an have with respect
to the validity of the assumptions used in your analyses of
plant transients and postulated accidents. Your response
should include a review of alL safety and controL setpoints
derived from Level signals to verify that the setpoints wiLLinitiate the safety-reLated action required by the plant safety
analyses. This review should encompass the anticipated range
of ambient temperatures that may be encountered by the safety-
related instrumentationr including those temperatures which
could occur during and after postulated accidents. If this
analysis demonstrates that the leveL measurement errors which
could occur in the WNP-2 facility are greater than those assumed
in your safety analysis< indicate the corrective action to be
taken. The corrective actions which you should consider include
design changes that could be made to. ensure that the effects of
varying containment'emperatures are automatically accounted for.
These measures may include setpoint changes as an acceptable
corrective action for the short term. Howevers some form of
temperature compensation or modification to eliminate or reduce
temperature errors should be investigated as a Long"term solution.
Indicate any required revisions to your emergency procedures to
include speci f ic information obtained from the review and evalua-
tion of Items '(a) r (b) ~ and (c) above- to ensure that the reactor
operators are instructed on the potentiaL for+ and magnitude ofr
erroneous Level signa ls. Provide a copy of tables~ curves'r
correction factors that would be applied to post"accident monitor-
ing systems which wilL be used by plant operators.
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Response:

b.

Reactor vessel water level is measured by means of a produceddifferential pressure between a reference leg and a variable
leg. The reference leg is connected to the upper part of the
vesseL (steam zone) and provides the constant head using an
overflow type condensing chamber . The variable. Leg is connected
to the Lower part of the vessel. The produced differentiaL
pressure is therefore a function of water Level.

apfP 4
General Electric has conducted ajreview on the effects of high
drywell temperature on the ~~ reactor vessel water Level
instrumentation. Instrument accuracy is not markedly affected
by varying dryweLL temperatures because the vertical drop of
the sensing Lines within the dryweLL are approximately equal.
This ensures cancellation of temperature effects between Linesi
should elevated dryweLL temperature conditions (as in a LOCA)
occurs and thereby ensures continued instrument setpoint
accuracy under these conditions. Thereforer there would beLittle or no impact on the scram or other Level trip functioni
nor would post-accident monitoring be affected except for the
possible occurrence of reference Leg boil-off. The error due
to reference Leg boiL-off will occur only if the operator fails
to foLLow the Emergency Procedure Guideline (EPG) requirement
to refill the reference Leg after reactor depressurization.If the operator fails to refill, the reference Leg but does
follow the EPG to maintain reactor water Level in the normal
range post LOCAL there would be a minimum of 11.7 feet of
water over. the top of the active fueL at alL times'(assuming
a loss of all water in the portion of the reference Leg Located
in the dryweLL). The Level measuring error due to reference
leg boiL-off is a slowly developing one. Ten hours or more
following reactor depressurization would be required to boi l
the reference leg in the drywell dry. Assuming the reference
Leg is boiled dry in ten hours~ a Low reactor water Level 2
signal would be received when the actuaL reactor water level
is 6.4 feet above the top of the active fuel. Tbereforei the
operator would receive a Low reactor water LeveL 2 signaL
approximately 79 minutes prior to initiaL reactor core uncovery,
which provides adequate time for the operator to re-initiate
core cooling systems,.

Ld/VRQ
In summaryr it is concluded that the reactor water LeveL
measurement instrumentation provided on wilL provide
alL safety related trips at the proper setpoint and adequate
information to the operator for the performance of required
manuaL safety actions under all potential high drywell tempera
ture conditions.
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Q.. 031;118
(7.3.1)
( F7.3-10a)

Your discussion of the reactor building ventilation radiation
monitors in Section 7.3;1.1.2 of the FSAP, is incomplete.
Accordinglyr provide additionaL information to show how the
channeL trips are connected to initiate isoLation. Correct
the discrepancy between Figure 7.3-10a and GE Drawing No.
807E168TCr sheets 8 and 9r and Burns and Roe Drawing No.
E-519m sheet 33m which show that only the contacts of relay
K2 (i.e.r the upscale trip) are used to actuate the isolation
valves. This discrepancy implies that the process radiation
monitor inoperative trip is utilized in the isolation Logic.

Response:

Section 7.3.1.1.2 has been revised to add the following
pa rag ra ph:*

"There are four radiation monitors arranged in two
sets of two ~ channels each'ArB) and (CrD)r which
make up the PRfl Reactor BuiLding Yent Radiation
tlonitor Isolation System. Each channeL has a single
tr ip signaL output used for shutdown and isoLation
of the Reactor Building Yentilation Systemr startup
of the Standby Gas Treatnent Systems and trip and/or
isolation of various other plant functions. The trip
output (relay K2) consi sts of a high-high radiatio'n
signal (upscale) or an instrument in "calibration"
signal (inoperat ive) . In additioni an instrument
downscale alarm is provided to alert the operator
to instrument trouble condit ions."

Burns and Roe Drawing No. E-519'heet 33'as been modif ied
to describe the GE relay (K2) input as "high-high radiation
or inoperative" rather than "high radiation" in order to
be more clear.

*FSAR draft page change attached.
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AMENDMENT NO. 10
July 1980

T. Reactor Building Ventilation Radiation Monitor-
Znstrumentation and Controls

ne reactor bu ding ventilation monitoring consis s of fo r
sensor and t" p un:ts. ch charm as two ps. ~The
upscale, t 'ndicat high rad'ion and e downscal r p ~
indicat'e instrume trouble

The r actor'ui ing ven ation radi tion monit r ser es
rea or build' 'exhaus to the ele ted relea poi t. En
th event th- radiati levels exceed predetermine limits
the intake and exhaust dampers a o

8. Reactor Water. Cleanup (RWCU) System-High
Differential Plow

H'gh differential flow in the reactor water cleanup system
could.ind cate a breach of the reactor coolant pressure
boundary of the cleanup system. The flow at the inlet to the
svstem (suc"ion from Recirc. lines) 's compared with the flaw
z the outlets of the system (flow return to feedwater or flow
to the main condenser and/or radwaste) .

Two redundant differential flow sensors compare the reactor
wate= cleanup system inlet-outlet flow. Each of the flow
monitoring sensors provides an in=ut to one of the two
(,inboa d o- outboard) log ic trip channe'.

When an inc ease in reactor water cleanup system differen"ial
flow is detec" ed, the PCRV1CS initiates closure of all reactor
water cleanup system isolation valves.

Diversity .o trip initiation signals for reactor water cleanup
system line break is provided by instrumentati'on for reactor
water level, differential flow, and ambient or differential
temperature in RWCU equipment areas.

The reactor water
's. bypassed by an
toz water cleanup
vents inadver"ent
changes.

cleanup system high differential flow trip
automatic timing circuit during normal reac-
system surges. This time delay bypass pre-
system isolations during system operational

9. Reactor Water Cleanup (RWCU) System-Area High
Ambient Temperature and Differential Temperature

'High tempe ature in the equipment room areas of the reactor
water cleanup system could indicate a breach in the reactor.
coolant pressure boundary in the cleanup system.

7. 3-.15
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Insert to Page 7;3-1.5:

There are four radiation monitors arranged in two sets of
two channels cache (ArB) and (CrD) ~ which make up the PRH
Reactor Building Vent Radiation Nonitor Isolation System.
Each channeL has a single trip signaL output used for shut-
down and isolation of the Reactor Building Ventilation Systems
startup of the„Standby Gas Treatment Systems and'trip and/or
isolation of various other plant functions. The trip output
(relay K2) consists of a high"high radiation signal'upscale)
or an instrument in "calibration" signaL (inoper ative)'. In
additioni an instrument downscale aLarm is provided to aLert
the operator to instrunent trouple conditions.
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0 031 128
(7.3.1)
(F7.7-7)

Figure 7.3-? of the FSAR.indicates. that there are two condensate
storage tanks'ach with a manuaLLy operated discharge valve. The
functionaL controL diagram (i.e.r Figure 7.3-8) iLLustratesi and
the text 'discussesr the inter lock between the condensate stor age
tank and the suppression pooL. suction valves which is intended to
provide assurance that, the high pressure core spray (HPCS) system
pump has an acceptable supply o, ~ater at the suction inlet.
Howevers if both manuaL discharge valves were to be closedi the
purpose of this interlock would be defeated. Accordinglyi providejustification in section 7.3.1.1.1.1 for the omission of manuaL
discharge valve position switches as init iators in the HPCS pump
suet ion control Logic.

Response:
mani,e,l

FSAR Figure 7.3-7 has been changed to Figure 6.3-1 and Figure 7.3-8
has been changed to Figures 7.3-3ai 7.3-8br and'7.3-8c. These
figures have been revised to delete the ~aaae4 discharge va Lveposition interlocks. These interlocks were originally provided
(when the condensate storage tanks Level switches were physical Ly
mounted on the tanks) to prevent premature transfer of the HPCS
suction to the suppression pool when one of the tanks was out of
service (drained) giv ing a fal s'e t r ansf er signa L

Figure 631 has been revis'ed to indicate the Level switches on a
Class 1 standpipe in the Reactor Bui Lding on the condensate supply
Line to HPCS which is downstr earn of the manuaL suction valves.
(These valves are Locked open during normal oper ation.) Mith this
modif icationr valve position interLocks are no Longer required,.
FSAR Section 7.3.1.1 ..1.1 has been revi sed to correctly describethis modif ication.
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July 1980

gevise, Pt- <~~ ~I +~

b. Automatic depzessurization system (ADS);

c. Low pressure core spray system (LPCS);

d. Low .pressure coolant injection (LPCZ) mode of the
residual heat removal system (RHRS).

The following plant variables are monitored and provide auto-
matic initiation of the ECCS when these variables exceed pre-
determined limits:

1. Reactor Vessel Water Level

A low water level in the reactor vessel could indicate that
reactor coolant is being lost through a breach in the reactor
coolant pressure boundary and that the. core is in danger of
becoming overheated as the reactor coolant inventory
diminishes. Refer to Figure 7.3-9 (Huc3.ear Boiler P&XD) for a
schematic arrangement of reactor vessel instrumentation.

2. Drywell Pressure

High pressure in the drywell could indicate a breach of the
reactor coolant pressure boundary inside the drywell and that
the core is in danger of becom'ng ove heated as reactor
coolant inventory diminishes.

7.3.1.1.1.1 High Pressure Core Spray (HPCS) System-
Instrumentation and Controls

- a. HPCS Function

The purpose of the HPCS is to provide high pressure reactor
vessel core spray for small line breaks which do not
depressurize the reactor vessel. In addition, HPCS is redun-
dant to the RCIC system for mitigation of the consequences of
va ious events listed in Appendix 15A.. Refer also to
6 3 2.2 1

b. HPCS Operation
~ y.3'-l

Schematic rangements of system mechanical equipment is shown
in Figure~~HPCS P&ZD). HPCS system component control
logic is shown in Figure 7.3-8 (HPCS FCD) and Figure 7.3-4
(HPCS Power Supply FCD). Instrument specifications are listed
in Tables 7.3-1 and 7.3-2. Plant Layout drawings and
Electrical Schematics are identified in 1.7. Operator
Information Displays are shown in Figure ~~ (HPCS P&ZD) and
plsureg7.3-8+(SPCS and HpCS Power Supply e pss

Gg4
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closes. Two level switches+are used to detect low water level
in ~~ the condensate storage tanks. Either switch can'ause automatic suction transfer. — The suppression .pool suc-
tion valve also automatically opens if high water level is
detected in the suppression pool. Two level switches monitor
suppression pool water level and either switch can initiate
opening oi the suppression pool suction valve. Lro p~ceve t
~osis suction to the pump, the suction valves are znterlockaii
so that one suction path mu'st be open Gefore tSe .other closes.

The HPCS provides makeup water to the reactor until the vessel
water level reaches the high level trip (Trip Level 8) at which,
time the injection valve MOF004 is automatically closed. The
pump will continue to run on minimum flow recirculation. The
injection valve will automatically reopen if vessel level again
drops to the low level (Trip Level 2) initiation point.
The HPCS pump motor and injection valve are provided with
manual override controls. These controls permit the reactor
operator to manually control the system following automatic
initiation.

a

7.3.1;1.1.2 Automatic Depressurization System (ADS)-
Instrumentation and Controls

d

a. ADS System Function

The automatic depressurization system is designed to provide
automatic depressurization of the reactor vessel by activating
seven safety/relief valves. These valves vent steam to the
s'uppression pool in the event that the HPCS cannot ma'ntain
the reactor water level following a LOCA. ADS reduces the
reactor pressure so that flow from the low pressure ECCS, LPCX
system and LPCS, can inject. into the reactor vessel in time to
cool the core and limit fuel cladding temperature. Refer also
to 6.3.2.2.2.

b. ADS Operation

Schematic arrangements of system mechanical equipment is, shown
in Figure 7.3-9 (Nuclear Boiler PAID). ADS component control
logic is shown in Figure 7.3-10 (Nuclear Boiler FCD).
Instrumentation specifications are listed in Tables 7.3-3'nd
7.3-4. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 7.3-9 (Nuclear Boiler PAID) and Figure. 7.3-10 (Nuclear
Boiler FCD)

7. 3-4
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