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Washington Public Power Supply System
P.O. Box 968 30006eorge Washington Way Richland, Washington 99352 (509) 372-5000

Dockett No. 50-397

Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division o'f Licensing
U.S. Nuclear Regulatory Commission
Washington D.C. 20555

Dear Mr. Schwencer

G02-81-251
August 21, 1981

Subject: ..SUPPLY SYSTEM NUCLEAR PROJECT NO. 2
. „, RESPONSES TO CONTAINMENT SYSTEMS

.BRANCH QUESTIONS.
W

~ ~
~ ~

Reference: Letter, RL Tedesco to RL Ferguson, "Request for Addi-
tional Information Regarding the WNP-2 Facility (CSB)"
dated March 16, 1981.

Enclosed are sixty (60) copies 'of responses to the Containment
Systems Branch questions transmitted to the Supply System by the
referenced letter. These responses will be incorporated into
the FSAR in an amendment within four months. The remainder of the
responses will be transmitted to the Nuclear Regulatory Commission
by August 30, 1981.

Very truly yours,

. D. BOU EYirector'cl ear Safety

GDB/CDT/ldm

Enclosure

cc: WS Chin - BPA
AD Toth - NRC RO

NS Reynolds - Debevoise 8 Liberman
J Plunkett - NUS Corporation
R Auluck - NRC NY
OK Earle, B8R RO
WNP-2 Files

Bi09030217 BiOB2i (

PDR ADOCK 05000397,
PDR
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WNP-2

Q. 022.064

Provide a Listr including appropriate drawings~ identifying
all pipingi equipmenti instrumentation and structures in the
WHP-2 containment which may be subjected to pooL dynamic
Loads. In additions provide drawings showing the Location of
access galleys in the wetweLLi the vent vacuum breaker config-
urationi the wetwelL gratings the vent bracing configurationr
the vent'onfiguration in the pedestaL region of the wetwelL
and any Large horizo'ntaL structures in the zone affected by
the pool swelL phenomenon.

Response:

The "Plant Design Assessment Report for SRV and LOCA Loads'"
Revision 2r identifies pipingi equipmenti instrumentation and
structures subjected to pool dynamic Loads. Individuallyi
each item is assessed in Chapter 4 of the report. A summary
List of items is provided in Table 2.3-1. Drawings are pro-
vided in Chapter 2 as Figures 2.1-1 through 2.1-9.



WNP-2

Q. 022.065

Discuss the applicabiLity of the generic supporting programsi
tests and analyses (e.g.i those relating to fluid-structure
interactionsi downcomer stiffeners and downcomer diameters)
to the design of the WNP-2 facility.

Response:

PLease refer to Section 1.1r Role of DFFRINark II Programs of
the "Plant Design Assessment Report for SRV and LOCA Loadsr"
Revision 2.



WNP-2

a. 022.066

Provide the time history of plant specific Loads and your
assessment of responses of plant structuresi pipingr equ ipment
and components to pool dynamic Loads. Identify any significant
plant modifications which you made due to considerations
of. the pool dynamic Loads.

Response:

The time history of plant specific Loads and the assessment
of plant structuresr pipingr equipment and components are
given in the "Plant Design Assessment Report for SRV and LOCA
Loads'" Revision 2. Significant plant modifications are given
in Section 2.3.1 of the r eport.



WNP-2

Q. 022.067

Provide the analyses which you performed to determine the
post-swelL wave Load and the seismic slosh load. Discuss youranalytical model and the assumptions you made in performing
these analyses.

Response:

PLease refer to the response to Question 022.020.



WNP-2

Q. 022.068

Provide the types'umber and
ature instumentation which w

suppression pooL for the sup
monitoring systems. Discuss
aging technique that you wiL
def initive pool temperature.
for your approach.

. Location of the temper-
i L L 6e instaL Led in the
pression pooL temperature

the sampling and/or aver-
l use to arrive at a

Provide justification

Response:

FSAR section 7.6.1.7 has been revised to clarify and
more accurately def ine the WNP-2 Suppression Pool
Temperature Monitoringr Averagingr and Annunciation
Tec hn iques.*

*Draft FSAR page change attached.





7'. 6.1. 6

HNP-2 . ""
AHENDMKNT NO. 10~: ~ . '~ '"„'p

8 I'~/&
Spent Fuel Pool Cooling and Cleanup System (FPC)
Instrumentation and Control

a. FPC System Function

The function of the FPC system is to remove decay heat from
-he spent fuel storage pool to insure adeauate cooling of
irradiated stored fuel assemblies. Tne FPC system also puri-
'es the storage pool water, maintains water clairty for fuel

handl'ng operations, and fills ana dra'ns the uel transfer
canal. Refer to 9.1.3.

b. rPC System Operation

Schematic arrangement of the FPC system mechanical equipmentis. shown in Figure 3.2-12 (FPC PAID). FPC system component
control logic is shown in Figure 7.6-ll (FPC Logic Diag. ) .
Instrument Specifications are listed in Tables 7.6-11 and
7.6-12. Plant layout: drawings and electrical schematics are
shown in 1.7. Operator information displays are shown in
Figure. 3.2-12 (FPC PaID) and Figure 7. 6-11 (FPC Logic Diag. )

The rPC System consists of two redundant cooling loops. 'The
system is manually initiated and one loop runs continuously
wnen the pool contains spent- fuel.
Instrumentation. is provided to monitor. the. pool temperature,
"ump suction and discharge.. pressures, ana water conauctiviiy
to allow the control room operator to assess system operation.
7.6;1'.7 Suppression- Poach''Temperature Monitoring System—

Instrumentation and Controls

a. Sy'tem Function:

-The suppression. pool. temperature monitoring'SPTM) system is
designed to monitor: suppression poo1 water. temperature and
alert the plant, operator: to the potentially hazardous con-
cition of elevated pool water temperature.

The instrumentati,on for the SPTM, system is shown in Figure,
3 ..2.-8. ~pmi fi~v'i4'~ ~~ '«nH JIM'i 7"c bi@ 7. b —jd .

b;. System. Operation

The suppression pool temperature monitorin s stem consists of ~Agog,7$
24 dual element thermocouplesp~ Sixteen t ermocoup es are
arranged near the surface of'he pool. whereas the remaining 8

"are located midlevel in the pool. This arrangement was chosen
to track pool stratification. The sensors are separated into
two redundant divisions and maintained throughout the .system.

7. 6-14
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The time constan or th'e thermocouples .is reater than 15
'seconds.. The time from signal output of sensor to initiat'ion
of alarm is no greater .than .0.5 seconds.. The difference bet-
ween measurement reading and actual tempera" ure is within+2'.
.=-ach division of the Suppression Pool Temperature Monitoring
System is provided with ~ v q 02

7.6.1.8 Design Basis

The safety-related systems described in 7.6 are designed to
provide timely protective action inputs to other safety
systems to protect against the onset and conseauences of con-
ditions that threaten the integrity of the fuel barrier'nd
the reactor coolant pressure boundary. Chapter 15, Appendix
15A, "Accident Analysis," identifies and evaluates events that
jeopardize the fuel barrier and reactor coolant pressure
boundary. The methods of assessing barrier damage and
radioactive material releases, along with the methods by which
abnormal events 'are identif ied, are also presented. in Chapter
15.

The station conditions which recuire protective actions are
described in .Chapter 15 and Appendix 15A.

a. Variables Monitored to Provide Protective Actions

he following variables are monitored in order. to provide
protective action inputs.:

j

1' High. Pressure/Low Pressure. System Interlocks
- a) Reactor pressure-

b) Differential pressure across the- LPCS and
LPCI .injection valves

P

Z. Leak Detection Syst: em

a) RCIC area temperatures — differential. and
ambient,

'b) RCIC steam line: flow rate

c) RCIC turbine exhaust diaphragm pressure.

7. 6-15
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WNP-2

Q. 022.070

You state in your response to Item 022.6 that closed systems
are not relied upon as barriers to eliminate bypass leakage.
Howevers in your response to Item 022.35'ou indicate that
the reactor feedwater Lines are the only Lines for which a
water seal is assumed to prevent secondary containment bypass
Leakage. Accordinglyr explain your rationale for eliminating
some of the penetrations Listed in Table 6.2-16 of the FSAR
as potent i at bypass Leakage paths.

Response:

Lines with potential bypass Leakage are only those that run
through the secondary containment and terminate in the rad-
waste or turbine buildings (page 6.2-49). All Lines which
are potentiaL bypass Leakage paths are noted in 6.2.3.2 (page
6.2-50).





WNP-2

Q. 022. 071

Describe the test which'you wiLL perform to verify your assump-
tions about the amount of inleakage and the drawdown time for
reestabL i shing - 0.25 inches of water gauge in the secondary
containment following a postulated Loss"of-coolant accident (LOCA).

Response.

The preoperational test for secondary containment Leakage wiLL
be performed to assure that each train is capable of drawing
down the secondary containment to - 0.25 inches of water gauge
in 120 seconds and is capable of maintaining this negative pressure
at a f Low rate not exceeding 2240 CFN.

The leakage test will be performed by using the standby gas
treatment filter unit. After system actuation~ the air flow
through the standby gas treatment filter units the secondary
containment pressure wilL be monitored at pre"determined time
intervals to demonstrate that the system meets the design intent
and complies with the SAR and the Technical Specification.



WNP-2

Q. 022.072

In Table 6.2-16 of the FSARr you indicate some L ines
which are connected to the reactor coolant pressure
boundary or which connect directly to the containment
atmospherer rely on manual valves for containment
isolation foLLowing, a postuLated LOCA. We find this
approach unacceptable. Accordinglyr we require you
to provide containment isolation provisions which
satisfy the requirements set forth in General Design
Criteria (GDC) 55 and 56 of Appendix A to 10 CFR Part
50; these specific GDC require automatic isolation.

Response:

Both GDC 55 and 56 of'ppendix A to 10 CFR 50 List
closed isolation valves as an acceptable method for
providing containment isolation.
SRP 6.2.4 para. II.3.f further states that: "Sealed~!
closed- barriers -may be used in place of automatic
isolation valvesr" and further defines sealed closed
barr i ers as "... including blind fbanges and sealed
closed isolation valves which may be closed manuaL
valves..."
WNP-2 penet rations ut i sizing manuaL i sol'at ion valve's
meet the requirements stated in GDC 55 and 56 and the
acceptable alternate criteria of SRP 6.2.4.



WNP-2

Q. 022.073

In Table 6.2-16 of the FSARi you indicate that the
reactor recirculation hydrauLic Lines (X-76 and X-77)
conform to the requirement of Criterion 57 of the GDC.It is our position that the isolation provisions for
these specific Lines should rgeet the requirements of
Criterion 56. Further'n Table 6.2-16 of the FSAR~
you indicate that traversing incore probe (TIP) system
conforms to the requirements of Criterion 54 of the
GDC. (Refer to Note 29 of Table 6.2-16.) Howevers
in Section 6.2.4.3.2.3 of Criterion 57 of the GDC.It is our position that the TIP system should meet
the requirements of GDC 56. Accordingly~ revise Table
6.2-16 and other appropriate portions of the FSAR toreflect our position. Indicate if the other accep-
table alternatives for meeting the requirements of the
GDC as noted in Section 6.2.4 of the SRP could be
applied to any of these Lines.

Response:

The Supply System does not agree that the reactor
recirculation hydraulic Lines (X-76 and X-77) should
conform to the requirements of Criterion 56 of the
GDC which covers Lines that penetrate the primary
containment boundary and "connect directly to the
containment atmosphere." These Lines meet the
requirements of Criterion 57 and SRP 6.2.4 as
stated in note 28 of Table 6.2-16 and should remain so
classif ied.

Table 6 2 16 and the FSAR has been revised to show
the TIP system meeting the acceptable alternative
requirements of Criterion 56 as noted in SRP paragraph6.2.4.II.d.*
*Draft FSAR page changes(.s) attached.



0'NP-2
AMENDMENT NO. 5
Augus t, 19 79

ll

6.2.4.3.2.2.3.5 Reactor 'Building to Wetwell (RB-WW)
Vacuum Relief Lines

1

The RB-WW vacuum relief penetrations, three in total, are
each equipped with a positive closing swing check valve.
in series with an air-operated butterfly valve. The air
operator on the swing check valve is used only for testing.
The air operated butterfly valve-'-is controlled by a differ-
ential pressure indicating switch which senses the pressure
difference between the suppression chaaSer and the rea'ctor
building. When the negative pressure in the suppression
chamber exceeds the instrument setpoint, the butterfly valve
opens. 'he arrangement. of valves and instruments is shownin Figure 3.2-15. See Table 6.2-15 for differential pressure
indicating switch characteristics.
C,.>A.>z..s.c ~ jt ~ gc pe~ ~ada- M G~S

6.2.4;3.2;2.4 Conclusion on Criterion 56

In order to assure protection against the consequences of
accidents involving release of significant amounts of radio-
active materials, pipes that penetrate the containment have
been demonstrated to provide isolation capabilities on a
case-by-case basis in accordance with Criterion 56.

o

In addition to meeting isolation requirements, the pressure
retaining components of these systems are designed to the
same quality standards as the containment.

6.2.4.3.2.3 Evaluation. Against Criterion 57

Lines penetratin'g the primary containment for which neither
Criterion 55 nor Criterion 56 govern comprise the closed
system isolation valve group.

Influent and effluent lines of this group are isolated by
automatic or remote manual isolation valves located as
closely as possible to the containment boundary.

TIP subsystem guide tubes are provided with an isolation valve
which closes automatically upon receipt of a proper signal
and after the TIP cable and fission chamber have been re-
tracted. In series with this isolation valve is inclu'ded an
additional or backup isolation shear valve. Both valves are
located outside the drywell. The TIP system and isolation
provisions are dis'cussed in Note 29 of Table 6.2-'16.

The RRC system hydraulic control lines to the flow contro
valve conthin an isolation valve located outside the drywell
which closes automatically upon receipt of'its isolation
signal. The hydraulic lines and their isolation valves
are discussed in Note 28 of Table 6.2-16.

6.2-66
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NNP-2 Z'"KNDIKNT NO. 3
March 1979

TABLE .6.2-16 (Continued)

a. do not communicate with either the reactor
coolant system'or the containment atmosphere,

b. are protected against missiles and pipe whip,
c. are designed to withstand temperatures at least

equal -to the containment design temperature,
d. are designed to withstand the external pressure

from the containment structural acceptance
test, and .

e. are designed tp withstand the loss-of-coolant
accident transient and environment.

Even if the failed cloged valve were to not shut therewill be no leakage of containment atmosphere through
the hydraulic control lines since the piping inside
the primary containment, remains intact. There are no
active component failures which would compromise theintegrity of the closed system inside the primary con-
tainment. Integrity of the closed system inside the
primary containment is., essentially, constantly moni-
tored since the system is under a constant operating
pressure of 1800 psig.: Any leakage through this system
would be noticed because operation would be erratic
and because of indications provided on the hydraulic
control unit. In addi%ion, in order to perform type C
tests on these lines, the system would have to be dis-
abled and drained of the corrosive hydraulic fluid.
This is. considered to be detrimental to the proper
operation of the system in that possible damage could
occur in establishing the test condition or restoring
the system to normal.

These lines and associated isolation valves should there-
fore be considered to be exempt from type C testing.

. Evan leb4t H29. ~e the traversing incore probe (TIP) system lines do
not communicate freely with the containment atmosphere

General Design Criteria ~~VJ14l QQ, P}.56 'o this specific class of
lines~

C

n.

L'!2-141
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March 1979

TABLE 6.2-16'(Continued)

Cem ta< ~ ~et
Isolation is accomplished by a seismically qualified
solenoid-operated ball valve,, which is normally closedyh~ g

an explosive shear valve
in each line. Upon receipt of a signal

(manually initiated'y the operator), this explosive „valve will shear the TIP cabIe and seal the guide tube.

When the TIP system cable is inserted, the ball valve of
the s'elected tube opens automatically so that the probe
and cable may advance. A maximum of five valves may'be
opened at any one time to conduct calibration, and any
one guide tube is used, at most, a few hours per year.
If closure of the line is req'uired during calibration, a
signal causes a cable to be retracted and the ball valve
to close automatically after completion of cable with-
drawal. If a TIP cable fails. to withdraw or a ball
valve fails to close, the explosive shear valve is
actuated. The ball valve position is indicated in the
control room.

The WNP-2 TIP system design specifications require that
the maximum leakage rate of the ball and shear valves
shall be in accordance with the Manufacturer's Standard-.
ization Society (Hydrostatic Testing of Valves). The
ball valves are 100% leak tested to the following
criteria by the manufacturer:

Pressure

Temperature

Leak Rate

0 - 62 psig

340 F,,
-3 310 cm /sec

A statistically chosen sample of the shear valves is
tested by the manufacturer to the following criteria:

Pressure 0 — 125 psig

Temperature 340 F0

Leak Rate 10 cm /sec STP
-3 3

6.2-142<
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AMENDMENT NO. 12
November 1980

gABLE 6.2-16 (Continued)

W'fP6 C

w ~

As stated above, the penetration is automatically closed
following use. During normal operation the penetration
will be open appproximately eight hours per month to
obtain TIP information. If a failure occurred such as
not being able to withdraw the TIP cable, the shear valve
could be closed to isolate the penetrations. Installa-
tion requirements are that the guide tu be/penetr ation
flange/ball and shear va1ve composite assembly not leak
at a rate greater than 10 4 std cc/sec at 80 psig.
Further leak testing of <he shear valves is 'not recom-
'mended since destructive".testing would be required.

Houiive r, &la-< SC Pe+Fonieo la 4c,c~gyh~cP
Leak testing of the ball. valves,„

s
~ w

0

tlat

h.
gj ~

0

0.
0

D

A
Q

30. System is initiated after a LOCA. Isolation valves will
automatically close.,on the following high leakage
conditions:

'a e

b.

pive psi between main steam isolation valves, 60
seconds after system initiation
High flow from main steam line to low.pressure
manifold, 150 secon4s after system initiation

c. Inboard main steam isolation valve opened, after
system initiation

31. PCRVIS is not desirable since the feedwater system,
although not an ESF system, could be a significant source
of make-up after a LOCA which is not concurrent with a
seismic event.

Feedwater check valves on either side of the containment
provide immediate leak isolation, if required. The feed-
water block valves can, however, be remote-manually
closed if there is no indiction of feedwater flow (see
6.2.4.3.2.1.1.1) .

6.2-143
t



Q. 022.075

Provide assurance and/or justification that all valves providing
containment isolation and which wiLL be tested in the reversedirectioni will be tested on the same basis as those valves for
which the manufacturer' data are available to justify testing
containment isolation valves in the reverse direction. Discuss
your plans for having this information available for inspection
on site by Region V of the office of Inspection and Enforcement.

Response:

Of the penetration designs requiring Type C testingr fifty"two
incorporate isolation valves where the test pressure is not in the
same direction as the pressure existing when the valves are
required to perform the safety function. These isolation barriers
consist of gates globe and butterfly vaLves and either: 1)
manufacturer's test data') site test resultsr or 3) justifica-
tion that the valve, Leak rates are equivaLlent to or greater than
the Leakage rate which would occur if the test pressure was
applied in the normaL test directionr will be maintained at
the site with the quality compliance package for each subject
vaLve.



WNP-2

Q. 022.077

In Section 6.2.5.2.4 of the FSARi you state that the WNP-2
containment purge system can be used to perform a controLLed
purge of the containment atmosphere in the event this is
necessary to Limit the hydrogen concentration in the containment
(e.g.i foLlowing an accident). We find this approach to be
acceptable provided that your purge system is capable of diluting
the hydrogen concentration in the containment atmosphere at
the conditions existing in the containment following a postulated
LOCA (i.e.i the pressure and temperature in the containment
at the time hydrogen purging is required).

Response:

The containment purge system is not required as a backup to
the hydrogen recombiners for post-accident hydrogen control
inside containment. Howevers the containment purge system has
the capability for a controLLed purge of the containment atmo-
sphere to aid in cleanups per the guidance provided in Section
C.4 of Regulatory Gu jde.1;7.

FSAR Sections 6.2.1.1.8.3 and 6.2.5.2.4 have been revised
to clarify the post-accident function of the containment
purge system.*

*Draft FSAR page changes attached.
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All containment purge valves, including the 2" bypass valves,
are designed to shut within four seconds of receipt of a
containment isolation signal and to shut against full con-
tainment design pressure, 45 psig. The containment isolation
signals and the'urge valves are part of the containment
isolation system which is an ESP system. Each purge line
has two isolation valves. These valves are opened by allow-
ing compressed air to oppose a spring in the valve actuator.
On a loss of compressed air, loss of electrical signal, or
on a containment isolation signal the valve is shut. Zf
the purge system were operating at the time of a LOCA, the
system will automatically be secured. The level of the
activity released through the purge system before isolation
would be limited to the activity present in the coolant prior

o the accident since the purge system will be isolated be-
fore any postulated fuel failure could occur.

6.2.1.1.8.3 Post — LOCA

The unit coolers are not required after' LOCA since heat
removal is then accomplished by the containment cooling
systetn, a subsystem of the RHR system, as described in 6.2.2.
Two 100% redundant hydrogen recombiners are available to be
placed in operation to ensure that the hydrogen buildup does
not reach a flammable leveX. Containment purge has the
capability for a controlled purge of the containment atmospber
to aid.in, if necessary'> pew +Ac yuidwcg provi4g i<

+ ~~<8 5eckon < 0 oy'. R'aecckk~~ Quid I 7.
Any equipment located inside the primary cdntairdaent which
is required to operate subsequent to a-LOCA has been designed
to operate in the worst anticipated accident environment
for the required period of time.

6.2.1.1.9 Post Accident Monitoring

A description of the post accident monitoring systems is pro-
vided in 7.5.

6.2. 1.2 Containment, Subcompartments

The two areas within the primary containment considered sub-
compartments are the area within the sacrificial shield wall
and the area above the refueling bulkhead plate at elevation
583'.

6.2-33
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The cooling water supplied to the aftercooler is returned
to the standby service water system. The cooling water
supplied to the'scrubber is discharged to the suppression
pool.

All components of the containment atmosphere control system
are redundant. Controls include the control panel located
in the main control room and the local control panel for
each recombiner located in environmentally suitable rooms
in the reactor building. All of the functions necessary to
control the system are located in the main control room.

6.2.5.2.4 Containment Purge

Containment purge, discussed in 6.2.1.1.8, has the capability
for a controlled purge of the conta'inment atmosphere to aidif necessary pp- gee n~c(wc.q pq~I+qg i~

C 0C(P
E

QQ/OA Cif

Based on the assumptions of the model described below, it
is calculated that the hydrogen concentration in the dry-
well eventually reaches 4% by volume approximately 10.0
hours after the postulated LOCA if the hydrogen recombiner
.is not in operation.. The recombiner is started, however,
when the hydrogen concentration reaches approximately 3.5% by
volume (2.75 hours after the postulated LOCA) to. limit the
hydrogen concentration below 4% by valume. Figure 6.2-26
shows the drywell and suppression chamber hydrogen concen-
tration as a function of time, with and without operation
of the hydrogen recombiner system at design capacity of
150 scffn and at 105 scfm, minimum flow required to maintain
the hydrogen concentration below 4% by volume.

The determination of the time dependent. hydrogen concen-
tration in the drywell and suppression chamber atmospheres
is based on a two-region model of the primary containment,
a drywell and a suppression chamber atmosphere.

The drywell and suppression chamber free volumes contain
air and water vapor at atmospheric pressure just prior to
the postulated LOCA. Gases considered available for
hydrogen dilution are the non-condensibles and water vapor
present during normal operating conditions. Mater vapor
generated from blowdown is not considered. The radiolytic
generation of free oxygen is added to the total inventory
of gases; The pressure in containment is assumed to remain
at atmospheric pressure and the temperature history of
Figure 6.2-7 curve a, is used. The hydrogen contribution
from zinc and organics took no credit for dilution.

6.2-76 '



WNP-2

Q. 022.078

Your response to item 022.048 cited several references
and tests conducted to determine the evolution of
hydrogen foLLowing a postulated LOCA. We are cur-
rently undertaking additionaL effort to better define
the various sources of hydrogen'ncluding zincrich
paints and organic materials. The following equation
which describes the hydrogen generation rates as a
function of temperature is currently used by the staff
for its confirmatory analysis. H2 (SCF/sq. ft. -hr)
4.6 x 105 exp ("14500/RT) where: R (cal/gm K) = 1.986

T absolute temperature (degrees Kelvin)
. We are currently reviewing the information presented

in your response to question 022.048. As an accept-
able alternative approach to facilitate the staff
reviewr provide a sensitivity study based on the above
equation which shows that hydrogen concentration
inside the containment wiLL not exceed our acceptance
criterion of 4 volume percent. In responding to this
questioni indicate the time intervaL following a
postulated LOCA at which the hydrogen recombiner
should be turned on and the amount of time needed to
heat up the recombiner.

Response.

As stated in Washington Public Power Supply System
Letter number G02"81--181'. D. Bouchey to D. G.
Eisenhut~ "Inerting of the WNP-2 Containment"i dated
July 16'981'he Supply System has committed to
inert the WNP-2 containment. Since it is the oxygen
concentration rather than the hydrogen concentration
that must be controlled in an inerted containmentr
work is currently in progress to examine post-LOCA
oxygen generation and to evaluate the recombiner per-
formance in an inerted atmosphere. A detailed dis"
cuss ion of recombiner performance wiLL be supplied
with the January 1983 containment inerting submittaL
as noted in the referenced letter. For this reason
and the fact that the parameters and assumptions con-
cerning hydrogen evolution are the subject of rule-
makingr sensitivity study does not need to be pro-
vided as requested.



MNP-2

Q. 022.079

State the seismic qualif ication and quality group of
the water Leg pumps and the associated piping which
are used to maintain the water Level in the pipes that
you identified in your response to Xtem 022.049m as
being fiLLed with water at alL times.

Response:

The water Leg pumps and associated piping are Seismic
.Category I and Quality Group B. Table 3.2-1 has been
modified to incLude those items.



TABLE 3.2-.1 (Continued)

Principal Component
(1)

Scope
of

Supply
(2)

Safety
Class

(3)

Loc-
ation
'(4)

Quality
Group

Classi-
fication

(5)

Quality
Class

(6)

Seismic
Category

(7)

Can-
ments

10. RHR System (Figure 3.2-6)
.1 Heat exchangers, primary

side GE
.2 Heat exchangers,secondary

side - GE
.3 Piping, within outermost

isolation valves, reactor
coolant pressure
boundary P

.4 Piping, other P
~ S Pumps'. 0-'vision.LCM ~s G~.7~ Pump mbtors GE
W Valves, isolation, Reactor

Coolant Pressure
Boundary P

.C A Valves, other P

,p + Mechanical modules GE

)p~ Electrical modules with
safety function GE

,N ~ Cable, with safety
function P

1
2

1
2
2

CeR A
R B

'C,R A
R B
R B

R N/A

CgRiW N/A

I
I
I

(12)

ll. "Low Pressure Core Spray (Figure
.1 Piping, within outermost

isolation valves to reactor
vessel. P

.2 Piping, beyond outermost
isolation valves P

P 8"lV~aaL
Pump motors GE

IQ Valves, isolation, Reactor
Coolant- Pressure
Boundary P

.T A Valves, other .P

.g Q. Electrical modules with
. safety function GE

.Oj& Cable, with safety
function P

3. 2-7).

2

Cz

1
2

CiR A

R B

R NQA

C A
C,R B

R N/A

R,N N/A

(12)

(12)

(12)
(12)



TABLE 3.2-1 (Continued)

Principal Component
(1)

Scope
of

Supply
(2)

Safety Loc-
Class ation

(3) - (4)

Quality
Group

Classi-
fication

(5)

{}uality
Class

(6)

Seismic Com-
Category ments

(7)

12. High Pressure Core Spray
(Figure 3.2-7)

.1 Piping, within outermost
isolation valve P

.2 Piping, return test line
to condensate storage
tank beyond second iso-
lation valve P

.3 Piping, beyond outermost
isolation valve, other P

PQ~N~Ler. Pu p

~ M Valves, beyond diesel
shutoff valves P

g Q Valves, isolation, Reactor
Coolant Pressure
Boundary P

.'V ~ Valves, beyond isolation
valves, motor operated GE

./0 A Valves, other P

,g(~ Electrical modules, with
safety function GE

,/g~ Electrical auxiliary
equipment GE

,gy ~ Cable with safety func-
tion P

(HPCS Emergency Power Supply — see

2

~(<

2
2

2
3Ba),

C,R

R,O D

R, ~ B

H/A

P C

C A

R B
R~P 'B

R N/A

DG N/A.

W~R N/A

I
Igg

(12)

(12)

(12)

0



TABLE 3. 2-1 {Continued)

Principal Component
(1)

Scope
of .Safety Loc-

Supply Class ation
(2) {3) (4)

Quality
Group

Classi- Quality
fication Class

{5) {6)

Seismic Com-
Category 'ents

{7)

13. RC
.1-

IC System (Figure 3.2-8)
Piping, within outer-
most isolation valves
Reactor Coolant
Pressure Boundary . P
Piping, beyond outer-
most isolation valves P
Piping, return test line
to condensate storage tank

„ beyond second stop valve,
diip pot discharge valve
to condenser P

umph g-qra~trrz.bra,>
Valve%, isolation and
Coolant Pressure Boundary P
Valves, other P
Turbine GE
Electrical modules, with
safety function *

GE
Cable, with safety
function P

~ 2

.3

..7 A

14. Fuel Service Equipment
.1 Fuel preparation machine GE
.2 General purpose grapple GE

16. In-Vessel Service Equipment
.1 Control rod grapple GE

15. Reactor Vessel Service Equipment
.1 Steam line plugs GE
.2 Dryer and separator sling

and head strongback GE

2
2
1
2
2

C,R

p.

RtW

R
R

D
B

A
B

N/A

V/A

N/A

N/A
N/A

N/A

N/A

N/A

II
I
I
I
I

III
I ~

I
I

(12)

(12 a 23)

(12)

(12)
(13)



MNP-2

In Section 6.2.6.4 of the FSARr you discuss contain-
ment penetrations which employ a continuous Leakage
monitoring system and indicate they wiLL be Type B
tested at every other refueling. outage but in no case
at intervals gr eater than three years. Identify these
spec ifi c containment penet rat ions.

Response:

Please see revised Table 6.2-14 for the information
requested.*

*A draft revised page change attached.



TABLE 6.2-14

CONTAINMENT PENETRATIONS SUBJECT TO TYPE B TESTS

I ELECTRICAL PENETRATIONS

'P"NETRATION NUMBER

X-100 A,B,C and D

X-101 A,B,C and D+

X-102 A and B'nD
P

X-103 A,B~ ~E—6

X-104 A,B,C and D

X-105 A,B,C and D

'-106A,B,C and D

X-107 A and B~

TYPE 'S" RVICE

Neutron Monitoring

Contiol Rod Position
Indicator
Thermocouple and
RTD
Medium Voltage
Power

.,Low Voltage
Power
Control and In-
dication
Spares

Low Voltage Power
Control and In-
dication.

COL'2 iENTS

Electrical Penetra-
tions are provided
with double seals
and are separately
testable at 45 psig.
The test taps and
seals are so located
that tests can be
conducted without
entry into nor
pressurization of
the primary con-
tainment.

v<Mdb dl ~ I A,

QOnd i I mu ~ Qg ~rpl~r
+~5'Ohla<OR.<WgSQSVG'~

II PERSONNEL AND EQUIPMENT ACCESS PENETRATIONS

PENETRATION NUMBER TYPE SERVICE COMMENTS

X-15

X-16

X-28

X-51

Equipment Hatch

Personnel Access
Lock
CRD Removal Hatch

Suppression Chamber
Access Ha ch

Separately testable
at 45 psig without
pressurization of
the primary contain-
ment. Testing of
the personnel access
lock is described
in detail in
3.8.2.7.5.

6. 2«117
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WNP-2

Q. '022.082

In note 29 of Table 6.2-16 of the FSARr you indicate
that the TIP system will not be Type C tested as
required by Appendix J to 10 CFR Part 50. It is our
position the TIP system isolation valve should be
Type C tested. Accordinglyr we require you to pro-
vide a commitment consistent with our position on
this matter.

Response:

Table 6.2-16 wilL be revised to show the TIP System
isolation valve tested'n accordance with Appendix J
to 10 CFR 50. Please see r esponse to Question 022.073.



WNP-2

Q. 022.083

The pooL dynamic Loads resulting from a postulated LOCA which
are currently acceptable to the staff are discussed in NUREG-
0487r "Mark II Containment Lead Plant Program Load Evaluation
and Acceptance Criteria." Spec ifical L ye Table IV-1 of NUREG-
0487 summarizes these acceptable Mark II pooL dynamic Loads.
To expedite our review of the WNP-2 facilityi indicate by
referring to Table IV-1r which of our generic criteria wiLL
be adopted for the WNP 2 facility. Indicate the alternativecriteria that you will use for each item for which an exemp-
tion is requested. Provide references which discuss these
alternative criteria.

Response:

Please refer to Section 1.1 and Table 1.1-1 of the "Plant
Design Assessment Report for SRV and LOCA Loads<" Revision 2i
for the informat ion requested.



WNP-2

Q. 022.084

Provide the input data for your pool sweLL models
including alL initial and boundary conditions.
Demonstrate that the modeL input represents conser-
vative values of the initiaL and boundary conditions(i.e.r those vaLues which wiLL yield maximum pool
swell loads) . In the case of input which is calcu-
Lated (i.e.r the drywelL pressurization and the vent
clearing time)i describe and justify your caLcu-
Lational methods.

Response:

The pool sweLL models including alL initial and bound-
ary conditionsi conservative assumptions and caLcu-
Lational methods are discussed in Length in Section
3.2 of the "PLant Design Assessment Report for SRV and
LOCA Loads'" Revision 2.



WNP-2

Q. 022.085

Provide in graphic formi the foLLowing information:
a. the pooL surface velocity versus position; and

b. the maximum pressures of the suppression pool air
slug and the wetwell air space.

Response:

a. Plots of the wetweLL pooL surface motion during
a LOCA are presented in Figures 3.2"22 (VeLocity
vs. Time)r 3.2-23 (Acceleration vs. Time)r 3.2-24
(Elevation vs. Time) i and 3.2-25 (Velocity vs.
Elevation) of the "PLant Design Assessment Report
for SRV and LOCA Loadsr " Revision 2.

b. The maximum pressures of the suppression pool
air (bubble) slug and the wetwelL air space ar e
presented in Figures 3.2"25 and 3.2"26'espec-
tivelyi of the above referenced document.



WNP-2

Q. 022.086

If your pooL swell model is significantly different from the
pool swell model previously found acceptable by the staffs
compare your calculated dryweLL pressure response and the
enthalpy flux in the downcomer vent with the data obtained
from the series of tests conducted in the 4T facility using
the 2 1/2-inch and 3-inch venturis.

Response'.

The WNP 2 pooL sweLL model conforms to that previously
found acceptable by the NRC. Please refer to Table 3.2-2i
"Short Term LOCA Hydrodynamic Load Summary Table" in Section
3.2 of the "Plant Design Assessment Report for SRV and LOCA
Loads'" Revision 2.



WNP-2

Q. 022.087

Provide the information requested in Etems
022.084'22.085'nd

022.086'here applicablei for pool swell in the pedes-
tal region.

Response:

Since no structures or downcomers are located in the pedestal
regions pool swell effects there are not considered.



WNP-2

Q. 022.088

Your performance tests on a scaled down model of the catalyst
bed for the WNP-2 hydrogen recombineri were conducted in a
Laboratory test facility in which the gas flow rates,and size
of the catalyst bed. are significantly different than those
which will be used in the production model. Indicate the scaLing
factors used in determining the size of the catalytic bed and
the gas flow rates when you established the design of the fuLL-
scaLe recombiner. Provide justification for these scaling
factors'ncluding a discussion of the catalyst bed volumes the
bed depths the bed ar ea and any experimental ver ification of
the adequacy of these scaling factors. Additionallyr we require
you to conduct fuLL-scale tests on a production recombiner unit
including the catalystr to demonstrate that the hydrogen recombi-
ner wiLL perform its intended function in the containment environ-
ment which would occur following a postulated LOCA.

Response:

Scaling factors used in determining the size of the catalytic
bed and gas flow rates for the fuLL-scale recombiner are discussed
in detail in Section 3.1 of APCI-78-6r "Air Products Post-LOCA
Recombiner Test Summary" i dated June 1978. (APCI-78-6 was
submitted to the NRC on the WNP-2 docket by Washington Public
Power Supply System Letter G02-78"176'. L. Renberger to S. A.
Vargai "Post"LOCA Hydrogen Recombiner Supplemental Information"r
dated July 10'978.)
As stated in Section 6.2.5.4 of the FSARi fuLL-scale performance
tests of the WNP-2 recombiners were performed. Testing parameters
duplicated the feed gas pressurei temperaturer f Lowe steam contents
hydrogen and other gas contents expected during a postulated
LOCA. At no time was the efficiency of hydrogen recombination
less than 99%. Detailed information relating to the recombiner
tests may be found in Section 2.0 of APCI-78-6.



WNP-2

Q. 022.089

You conducted cataLyst performance tests using a feed gas com-
position which did not contain steam. Invest igate the effect on
the various components of the recombiner system and the overall
effect on system performances of having superheated steam in the
feed gas.

Response:

As stated in Section 6.2.5.4i each hydrogen recombiner system has
been shop tested. The fuLL scale performance tests were performed
using a feed gas composed of air~ hydrogen< and steam at simulated
pressure and temperature conditions foLLoging a postulated LOCA.
At no time during the test was the effjciency of hydrogen recom-
bination Less than 99%.

Detailed information relating to the hydrogen recombiner fulL scale
performance tests is provided in the folLwing Air Products and
Chemical sr Inc. reports:

1.) APCI-78-6i Air'Pr'oducts Post-LOCA Recombiner Test
Summaryi dated June 1978. (This report was submitted
to the NRC by Washington Public Power Supply System
Letter number G02-78-176'. L. Renberger to S. A.
Vargai "Post-LOCA Hydrogen Recombiner Supplemental
Information"r dated July 10'978.)

2.) APCI-78-6Pi Air Pr oducts Post-LOCA Recombiner. Test
Summary (Proprietary Supplement to APCI-78-6)i
dated June 1978. (This report was-submitted to
the NRC by Washington Public Power Supply System
Letter number G02-78-200'. L. Renberger to
S. A. Vargar "Post-LOCA Hydrogen Recombiner Supple-
mentaL Information"i dated August 11'978.)



WNP-2

Q. 022.091

Since the hydrogen recombiner may be required to operate for months
following a postulated LOCAL justify the Length of time you
conducted the performance tests to qualify the production modeL's
capability to perform for extended periods of time.

Response:

All components of the recombiner skid~ control paneL and mounted
instrumentation were designed for continuous operation when sub-
jected to accident environmentaL conditions of temperatures
pressures humidityi radiationi and seismic events following
40 years of periodic cyclic testing under normaL environmentaL con-
ditionss.

Purchased components had to be tested or analyzed at or above the
given service conditions andr in the event of insufficient support
data~ additionaL testing was performed. Individual components
were then instaLLed in the same configurat'ion-as they'ad been
previously qualifiedi which aLLowed correlation of test results
to the production units.
IEEE reliability qualification is discussed in Section 5.0 of the
Air Products and Chemicalsi Inc. report APCI-78-6 titled Air Products
Post-LOCA Recombiner Test Summaryi dated June 1978. (This report
was submitted to the NRC by Washington Public Power Supply System
Letter Number G02-78-176'. L. Renberger to S. A. Vargai "Post-
LOCA Hydrogen Recombiner Supplemental Information" r dated July10'978 )

Detailed description of IEEE reliability qualification including
actual documentation and test reports is provided in the Air Pro-
ducts and Chemicalsr Inc. report titled IEEE Reliability Qualifica-
tion Reports Revision Ar dated January 7r 1980. (This report was
submitted to the NRC by Washington Public Power Supply System
Letter number GO2-80-201'. L. Renberger to B. J. Youngbloodi
"Post-LOCA Hydrogen Recombiner Supplemental Information"i dated
September 16'980.)
In addition to the reliability qualification work already performedr
documentedr and submitted to the NRCr the hydrogen recombiner system
is currently being evaluated per NUREG 0588 criteria.



WNP-2

Q. 022.092

The staff guidance in Regulatory Guide 1.7 indicates
'hatequipment for measuring and sampLing containment

atmosphere should be disigned to appropriate 'engineered
safety feature criteria; 'i.e.r seismic Category I and
Quality Group B. Indicate whether the .measuring and
sampling equipment in the WNP-2 faciLity conforms tothis guidance. Indicate whether the hydrogen analyser
is part of the recombiner package- and state whether
the analyzer catalyst is the same as the recombine
cataLyst.

Response:

The WNP-2 containment hydrogen concentration and
oxygen c'oncentration are continuously monitored
dur'ing normaL operation and foLlowing a postulated
LOCA by analyzers that meet the staff guidelines in
Regulatory Guide 1.7. Additionallyi the hydrogen/
oxygen analyzers and associated indications comply
with requirements of NUREG 9737; See FSAR Appendix
Bi item II.F.1
The hydr ogen/oxygen analyzers are .not part of the
recombiner package and operate independently from
the recombiners. The analyzers are of the thermaL
conductivity type and do not utilize a catalyst.



WNP-2

Q. 022.093

Provide the results of the testing program for the
blowers the preheateri the after-coolers the water
jet eductor and the separatoriwhich demonstrate that
these components wiLL perform their intended functions
in the containment environment which would occur
foLLowing a postulated LOCA. In your responsei
include a table of the test parameters and the range
over which these parameters were varied. Our posi-
tion is that your test program should consider the
effects of the foLLowing variables. a. irradiation
of aLL components including electricaL equipment;
b. seismi conditions; c. thermal cycling of the
equipment and the catalyst bed; d. the temperature
of the components and the effluent gas; e. the air
f Low rate f. the inlet hydrogen concentration;
g. the fission products and their potential for
Leakage; and h. the steam content.

Response:

The WNP-2 hydrogen recombiner system does not utilize
a water jet eductor. Howevers a comprehensive testing
program was performed for. the system components as
weLL as a full scale test of the integrated recombiner
system under simulated environmental conditions that
would occur foLLowing a postulated LOCA.

Results of the testing program are provided in the
referenced Air Products and Chemicalsr Incorporated
report:

a. Radiat ion

IEEE Reliabiltiy Qualification Reports Revision Ar
dated January 7i 1980. (This report was submitted to
the NRC by Washington Public Power Supply System
Letter number G02-80-201r D. L. Renberger to B. J.
Youngbloodr "Post"LOCA Hydrogen Recombiner Sup-
pLemental Information"i dated September 16'980.)
b. Seismic Conditions

IEEE Reliability Qualification Reports Revision A

Dynamic Testing Report for Hydrogen Recombiner System
.dated January 3i 1980. CThis report was submitted to
the NRC by Washington Public Power Supply Systemletter number G02-80-201m D. L. Renberger to'. J.
Youngbloodi "Post LOCA hydrogen Recombine Supple-
mentaL Information"i dated September 16'980.)



APCI-78-6r Air Products Post-LOCA Recombiner Test Sum-
maryi dated June 1978. (This report was submitted to
the NRC by Washington Public Power Supply System
letter number G02-78-176m D. L. Renberger to B. J.
Youngbloodi "Post LOCA hydrogen Recombiner Supple-,
mental Information'i dated September 16'980.)
Addenda No. 1 to Air Products Post-LOCA Recombiner
Test Summary Report No. APCI"78-6Pi,dated September

19'978'This report was submitted to the NRC by
Washington Public Power Supply System letter number
G02-78-223'. D. Renberger to S. A. Vargai "Post-
LOCA Hydrogen Recombiner Supplemental Information"i
dated September 18r 1978.)

c. Thermal Cyc l ing

Thermal Cycle Test Performance for the Hydrogen Recom-
biner Systemr dated December 14'978. (This report
was submitted to the NRC by Washington Public Power
Supply System letter number G02-80-201'. L. Ren-
berger to B. J. Youngbloodr "Post-LOCA Hydrogen Recom-
biner Supplemental Information"~ dated September 16m
1980.)

d. Temperature

IEEE Reliability Qualification Reportr Revision A.

e. Air Flow Rate

APCI-78-6r Air Products Post-LOCA Recombiner .Test Sum-
mary ~

g. Fission Products and Potential Leakage.

APCI-78-6Pr A,ir Products Post-LOCA Recombiner Test
Summary CProprietary Supplement to APCZ"78-6)r dated
June 1978. (This report was submitted to the NRC by
Washington Public Power Supply System letter number
G02-78-200'. L. Renber ger to S. A. Vargar "Post-
LOCA Hydrogen Recombiner Supplemental Information" i
dated August 11'978.)
All pressure containing equipment including piping
between components is consider ed an extension of
primary containment and is subject to appropriate
leakage rate testing.
h. Steam Content.

APCI-78-6r Air Products, Post-LOCA Recombiner Test
Summary.

Full scale performance tests of the actual MNP-2
recombiner systemsr each consisting of a control



panel and skid"mounted process component package~
demonstrated a hydrogen recombination efficiency of
greater than 99.0% in aLL simulated post-LOCA condi-
tions. A table of the test parameters and the range
over which these parameters were varied is provided
in APCI"78-6i TabLe 2"1. A summary of performance
test objectives can be found in Table 2-3 of the same
report.



WNP-2

'Q '.022.,094 .

Clearly identif y the interfaces between the hydrogen
recom6iner and the plant designs including a discussionof:

H

a. whether the recombiner can be operated from the
reactor controL room;

b. the instrumentation which wilL be available to the
controL room operator to permit the operator to
monitor the recombiner performance; and

c. any speciaL equipment or power supply needed for
the operation of the recombiner.

Response:

interfaces between the hydrogen recombiner and the plant
design are identified on Figure 3.2"17 =and discussed- in
deta i L,in Sect ion 6.2.5. Speci f i ca L L y.

a 0 As stated in Sect ion 6.2'.5.1. j:,
"The system is designed to openate remotely f rom
the main con'trol room which inc Ludes monitoring
of combustible gas concentration. The presence
of personneL in the vicinity of the operating
hydrogen recombiner units is not required."

b. ALL of the function's necessary to monitor the re-
combiner performance are Located in the main con-trol room and inc Lude:

Process gas f Low rate;
" Scrubber water flow rate;
— System pressure at the blower,

Temperatures at the. bLower 'exits preheateri
and recombiner catalytic bed;

— Recycle f Low rate.
Primary containment hydrogen and oxygen concentra-
tions are monitored by each of two redundant ana-
Lyzers that draw samples of the containment atmos-
phere from bo'th the dryweLL and wetwelL. The
anaLyzers are discussed in detaiL in Section 7.5.1 5.



F



c. The recombiners are supplied with redundant CLass
1E power. The safety grade cooling water

supply'tandbyService Waters ts placed into, operation 4y
the same signals which startup the ECCS.



MNP-2

Q. 022.095

You state in your proposaL for the hydrogen recombiner
that the recombiners wiLL be remotely operated; How-
evers you do not discuss the need for gaining access
to the combustible gas control equipment area foLLow-
ing apostuLated LOCA. Discuss the necessity and/or
requirements for such access and your proposed cri-
teria for potential radiation exposure to operating
personnel. Indicate how you considered these require-
ments and criteria when you selected suitable Locations
for the combustible gas controL equipment.

Response:

.As stated in FSAR section 6.2.5.1.jr the hydrogen
recombiner system is designed to operate remotely
from the main controL room which includes monitoring
of combustible gas concentration.'"'he presence of
personneL in the vicinity of the operating hydrogen
recombiner units is not required.



WNP-2

Q. 022.097

You state on page 68 of your reports APCI-78 6Pi that
a hydrogen concentration leveL of 2.5 percent is
representative of the hydrogen containment atmosphere.
We find that a much higher hydrogen concentratiqn':cou'Ld
exist in the containment prior to in it iat ing operation
of the recombiner. Accordinglyr discuss the appli-
cability of the test you performed using a hydrogen
concentration of 2.5 percent in Light of the maximum
anticipated hydrogen concentration inside containment.

Response:

Section 3.3.4.d of APCI-78-6P describes a unique
test that demonstrates the effects of feed gas pre-
heat temperature and hydrogen concentration on cat"
alyst activity in the presence of extremeLy severe
halogen concentration. The hydrogen removal
efficiency was recorded over a preheat temperature
range of 450 F — 560oF with a feed gas hydrogen
concentration was then increased to 2.5% and the
hydrogen removaL efficiency was tested over the same
preheat temperature range.

The resuLts of this test are shown in Figure 3-15
of APCI-78-6P and confirm that a 550oF design pre-
heat temperature is conservative even with massive
infLuent iodine concentrations.

APCI-78-6P does not state that a hydrogen concen-
tration Level of 2.5% is representative of the
hydrogen containment atmosphere. Ratherr in the
context of comparing 1.1% versus 2.5% hydrogen con-
centration Levels over the same preheat temperature
ranger it is stated that a hydrogen concentration of
2.5% is more representative of a containment atmos"
phere with hydrogen accumulation.

FuLL scale performance tests with up to 4% hydrogen
in the feed gas successfully demonstrated a hydrogen
removal efficiency of greater than 99.0%. DetaiLs of
the fuLL scale performance test may be found in Air
Products and Chemicalsr Incorporated report APCI"78-6r
Air Products Post — LOCA Recombiner T'est Summaryr
dated June 1978. (This report was submitted to the
NRC by Washington Public Power SuppLy System Letter
number G02-78'-.1.76'. L. Renberger to S. A. Vargar
"Past"LOCA Hydrogen Recombiner Supplemental Inform-
ationi" dated July 10m 1978.)



WNP-2

Q. 022.101

In reviewing your report> APCI-73-10'e find that
only iodine and methyL iodide were used in the tests
conducted to determine the effect potential poisonous
materials on the catalyst. Other materials were not
tested because of similar work done by Southern
Nuclear Engineering (SNE) and reported in SNE-100.
With regard to these tests:
a. Justify why the noble gases and their decay pro-

ducts were not testedi since they will come in
contact with the catalyst

b. Justify why solventsr such as potassium hy'droxide
and sodium perox ide which dissolve platinum com-
pounds'ere not tested

c. The tests conducted by SNE used a f Low velocity
which is significantLy different than the design
f Low velocity in the WNP-2 hydrogen- recombiner(i.e.i the Air Products modeL). Justify the
applicabi lity of the SNE tests to the Air Pro-
ducts hydrogen recombiner

d. In the SNE tests which were of short durations
v'arious materials which poison the catalyst were
found to reduce the efficiency of the catalyst
by zero to 17 percent. Discuss the possibility
that this performance degradation wiLL increase
wi th t imep

e ~ It is reported that various poisonous materials
have only a slight effect on the efficiency of the
catalyst. Discuss the cumulative effect on the
efficiency of the catalysti of all the poisons
testedp

f. The argument is made in concluding that various
poisons wiLL have only a slight effect on the
efficiency of the catalystr that tests were con"
ducted using poison concentrations weLL in excess
of those predicted in containment after a LOCA.
Howevers tests conducted with methyl iodide do
not support this argument. In the methyl iodidetests'he poisoning effect did not change as the
concentration was reduced. Discuss the pos-

sibilityy

of this same effect occurring with other
poisonsr incLuding the poison which caused a 17
percent reduction in catalyst ef f ic iency„



Q. 022.101/page 2

g. The miscellaneous halide test conducted by SNE
showed that the ef f ic iency of the catalyst could
be reduced from 50 to 95 percent.

Response:
l

The response to NRC Question 022.101 is provided in
the Air Products and Chemicalsi Incorporated report
titled "Attachable Amendment No. 1 - Response to
Request for Additional Information - Topical Report
Air Products Catalytic Recombiner System - APCI-74-4"
dated October 24r 1974 (reference item No. 3i page 4)-.
This report was submitted to the NRC by an Air Pro"
ducts and Chemica lsi Incorporated letter to 0. D.
Parry Chiefi Light Water Reactors Project Branch 1"3r
Division of Reactor Licensingr dated October 25r 1974.



WNP-2

Q. 022.102

Indicate whether all potential cataly'st poisons have
been tested and justify your response. Demonstrate
that the potentiaL catalyst poisons wiLL not have a
detrimental effect on the catalyst.

Response:

The response to NRC Question 022.102 is provided in
the Air Products and Chemicalsi Incorporated report
titled "Attachable Amendment No. 1 — Response to
Request for Additional Information " Topical Report
Air Products Catalytic Recombiner System — APCI-74-4"
dated October 24'974 (reference item No. 4r page
10). This report was submitted to the NRC by an Air
Products and Chemicalsr Incorporated Letter to O. D.
Parry Chiefs Light Water Reactors Project Branch 1-3r
Division of Reactor Licensingr dated October 25'974.





WNP-2

Q. 022.103

The concentrations of iodine and methyl iodide used
in the tests reported in APCI-73-10 appear to be
quite low when compared to the concentrations expected
in containment following a postulated LOCA. State the
assumpt ions which you used to determine the concen"
trations you used and provide appropriate references.
In your responsei include a discussion of both radio-
active and stable isotopes.

Response:

The response t'o NRC Question 022.103 is provided in
the Air Products and Chemicalsr Incorporated report
titled "Attachable Amendment No ~ 1 - Response to
Request for Additional Information — Topical Report
Air Products Catalytic Recombiner System " APCI-74-4"
dated October 24'974 (reference item No. Si page
12) . This report was submitted to the NRC by an Air
Products and Chemicalsi Incorporated letter to O. D.
Parry Chiefi Light Water Reactors Project Branch 1-3i
Division of Reactor Licensingr dated October 25'974.



WNP-2

Q. 022.104

In your discussion in APCI 73 10 of the effect of
particulates on recombiner performances the only
solids you considered were the daughter products of
radioactive decay of xenon'rypton'odine and
bromine. Additionallyr you indicate that 25 percent
of the iodine and bromine was assumed to be released
to the containmentr in accordance with Regulatory
Guides 1.3 and 1.4. Howevers these regulatory guides
are to be used in evaluating the radiological con-
sequences following a postulated LOCA; they are not
conservative when evaluating the amount of hydrogen
released. Accordinglyi analyze the ef feet. of par-
ticulates on the performance of the hydrogen recom-
biner if 100 percent of the noble gasesr 50 percent
of the halogens and one percent of the solids present
in the reactor core are released to the containmentr
as stated in Regulatory Guide 1.7.

Response:

The response to NRC Question 022.104 is provided in
the Air Products and Chemicalsi Incorporated report
titLed "AttachabLe Amendment No. 1 - Response to
Request for Additional Information — Topical Report
Air Products Catalytic Recombiner System — APCI-74-4"
dated October 24'974 (reference item No. 7r page 14).
This report was submitted to the NRC by an Air Pro-
ducts and Chemicalsr Incorporated Letter to 0. D.
Parry Chiefi Light Water Reactors Project Branch 1-3r
Division of Reactor Licensingi dated October 25'974.
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WNP-2

Q. 022.105

Provide assurance that the catalyst bed wiLL not
deteriorate over the 40-year Lifetime of the plant.
Consider both chemicaL deterioration of the catalyst
and "packing" of the bed.

Response:

The response to NRC Question 022.105 is provided in
the Air Products and Chemicalsi incorporated reporttitled "Attachable Amendment No. 1 — Response to
Request for Additional information " TopicaL Report
Air Products Catalytic Recombiner System - APCI-74-4"
dated October 24'974 (reference item No. 9i page 16).
This report was submitted to the NRC by an Air Pro-
ducts and Chemicalsi Xncorporated Letter to O. D.
Parry Chiefi Light Water Reactors Project Branch 1-3~
Division of Reactor Licensingi dated October 25m 1974.



WNP-2

Q. 022.106

Provide a description of the dynamic testing pro-
ceures used in establishing the design of the WNP 2
hydrogen recombiner system to withstand vibratory
Loads arising form seismic events~ postulated accidents
and other causes (e.g.r pool dynamic Loads) . Describe
the methods and procedures you empLoyed to calculate
the frequency spectra and amplitudes at the equipment
supports of this system. If your analyses and/or
testing procedures do not include evaluation of the
equipment in the operating modei indicate how you
will assure that this equipment wiLL function when
subjected to the combination of seismic Loadsr
accident loads and other vibratory,loads. Criteria
acceptable to the sfaff for a seismic qualification
program is contained in Sections 3.9.2 and 3.10 of
the Standard Review Plan.

Response:

The WNP-2 recombiner skid and control panel have been
dynamically tested on a shaker table. The testing was
performed in accordance with the recommended practices
of IEEE344i 1975. The results of the testing
verified the recombiner system's ability to with-
stand vibratory loads arising from seismic events~
postulated accidentsi and pool dynamic loads. The
recombiner system operated satisfactoriLy

before'uringiand after the dynamic tests.
A detailed discussion of the recombiner system dynamic
test programs including the test procedure and
response spectral is provided in the Air Products and
Chemicalsi Inc. report titled "Dynamic Testing Report
for Hydrogen Recombiner System"r dated January 3i 1980.
(This report was submitted to the NRC by Washington
Public Power Supply System Letter number GP280201i
D. L. Renberger to B. J. Youngbloodi "Post-LOCA
Hydrogen Recombiner Supplemental Information"i dated
September 16'980.)
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