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Mr. Harold R. Denton, Director
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Washington, D.C. 20555

Concerns Regarding the Adequacy of the Design Margins
of the Mark I and II Containment Systems
Shoreham Nuclear Power Station - Unit 1

Docket No. 50--322

Reference (l1l): Robert L. Tedesco letter to
M. S. Pollock dated July 8, 1982

Dear Mr. Denton:

Reference (1) requested that the Long Island Lighting Company
provide a proposed program to respond to the subject concerns
that were identified as being potentially applicable to Shoreham.

In response to this request, enciosed please find forty (40) copies
of a report entitled "Concerns Regarding the Adequacy of the Design
Margins of the Mark II Containment Systems at Shoreham Nuclear
Power Station." This report addresses all items in reference (1)
with the exception of items 3.3 and 3.4. A submittal will be made
on these items by mid-January, 1983.

Should you have any questions, please contact this office.

Very truly yours,

N oLt goo!

J. L. Smith

Manager, Special Projects l(O
Shoreham Nuclear Power Station l
RWG: im
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Concerns Regarding the Adegquacy cf the Design Margins of the
Mark II Containment Systems at Shoreham Nuclear Power Ztatiocn

Issue
e £33 These issues are related to pool swell in Mark 117
thru 1.7) containments - they are not applicable o Mark II
containments. This position is in accordance wiiF
the N=C.
2. (2.1 These issues are related to the SRVDL cenfisuration
thru 2.3) in Mark II1 containments - they are not agpolicanle
to Mark 11 containments. This position is in accor-
dance with the NRC.
3. ECCS Relief Valve Discharge Lines Below the Surprescion Pool
Level
3.1 The design of the STRIDE plant did nct consider vent

clearing, condensation oscillation, and chuzrging loads

(located on the steam supply line from the EPCI ‘urbire
could relezse a potentially significant steam flew;
which is true only in the event of an RHR system failure
during the cteam condensing mode. In  contrast, e
discharge from the other twe relief valves would ke cf
considerably lower energy and/or volumetric flow rate,
and thereifore can be ignored (see response <o
Issue 3.7).

which might be produced by the actuation of thecs:s rejsas

valves. .

Response

At Shoreham Nuclear Power Station (SNPS), the LCZS

relief valve discharge into the suppressicn pool

contributes little to the integrated pool bcundary leacs

or to the overall building response. Of the three (3)

relief valves which discharge intc the pocl, only the

full-size relief valve to the RHR heat exchangery
)

During t>2 steam condensing mode, there woulsd be rs
discharge from the main steam relief wvalves inzo
supprecssion pool. On a glcbal level then, a pool
combination which included discharge from the RER

exchanger relief valve, clearly would be bou;dec by
load combinations which included discharge frem ei
the main steam relief valves or the downcomer vents.
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Four system failures could result in the RHR heat
exchanger relief valve lifting: (1) the PCV upstream of
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3.

the heat exchanger fails open, (2) the flow path
downstream of the heat exchanger is isolated, (3) the
service water flow to the heat exchanger (tube side)
fails, or (4) the relief valve itself fails open. The
resulting heat input to the Suppression pool could cause
steam-quenching vibrations or other condensaticn
instabilities if local pool temperatures were not
limited to less than approximately 150°F.

Following any of the first three faults lisced akove,
the RHR heat evchanger pressure would increase rapidly
to the relief valve setpoint pressure; the cerresponsing
saturation temperature of which is greater than the
setpoint of the heat exchanger high temperature alarm.
Upon actuation of this alarm, the SNPS Station
Procedures reguire that the operator either reduce the
System pressure or isolate the effected heat exchanger.
A conservative eanalysis of this transient shows that the
operator would have at least 30 minutes in which to
isolate the effected heat exchanger before local pool
temperatures exnceeded 150°F. Due to the operatsr
intensive nature of the steam condensing mode, this tire
scale is more than adequate to ernsure corrective action.

If the relief valve were to fail open, the steam input
to the supprescsion pool would cause the temperature of
the pool surface to rise above the setpoint of the
suppression pool high temperature alarms located near
the surface of the pool. Upon actuation of thece
alarms, the station procedures require that the operatoy
isolate all sources of heat input to the pocl. Since
the steam flow from the failed relief valve would *fre
aigni[icantly less than that assumed in the analycie
refered to above, the cperator would have esufficient
time to isolate the relief valve as a heat scurce before
local supp:iession pocl temperatures exceeder 150°F,

The local effects of the RHR heat exchanger
discharce on subrerged :ztructures are consi
response to Issue 3.3.

d

The STRIDE design provided cnly 9 in cf submergence
above the RHR [heat exchanger] relief valve discharge
lines at low Suppression pool levels.

‘ Responze

At SNPS, the RHR heat exchanger relief vaive discharge
line exit is submerged a minimum of four (4) feet at the
suppressicn pool low water level. Analysis shows that
this configuration i1s sufficient to condense the maximum
steam flow from the relief valve.




3.5

3.6

3.7
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This issue is not applicable to Mark II containments in
accordance with the NRC.

I1f +he PER heat exchanger relief valves discharge steam
to the upper levels of the suppression pool following a
decign basis accident, they will significantly aggravate
suppression pool temperature stratificatior.

Response

This issue has significance only when the RER heat
exchangers are receiving flow directly from the reactor;
either in the shutdown cooling mode or the steam
condensing mcde. The stezm condensing mode is used only
to maintain hot shutdown conditions within the RFV
(e.g., constant pressure) while it is isolated from the
main condenser, and therefore would not be applicable to
an accident analysis. In the case of the shutdown
cooling mode, system characteristics indicate that I
would not be possible for the system pressure to exceed
the RV setpoint of 450 psig. Even if the relief valve
were to fail open, the energy content of the steam which
woul” “e input to the suppression pool would be too low
to etfect temperature stratification of any
significance. (For further discussion of ftemperature
stratification, see the response to Issue 4.4.)

The concerns related to the RHR heat exchanger relief
valve discharge lines should also be addressed for all
other relief 1lines that exhaust into pool. (p. 132 of
5/27/82 transcript)

Response
Three (3) RVs discharge into the suppression pcol:

1. 1E11*RV152 (A and B)
2. 1E11*RV157 (A and B) and
3. 1E11*RV155

Relief wvalves 1E11*RV152A and B (RHR heat exchancer,
HPCI steam supply) and 1E11*RV157 A and B (RHR leat
exchanger thermal-relief) all discharge into <he
supprescsion pool through a common 10 inch line. Tha
maximum rated flow thrcugh *RV152 1is 110, 605 lb/nr of
saturated steam at full lift, and the maximum ratad flow



through *RV157 is 2800 lb/hr of saturated steam at full
lift.

Since the RHR heat exchanger thermal-relief discharges
into the suppression pool through the same line as the
RHR heat exchanger (full-sized) relief valve, and since
the full-open flow rate through the former is
substantially less than that through the latter, the
effects of *RV157 discharging into the suppressicn pecol
clearly are bounded by the effects of *RV152.

Relief wvalve 1E11*RV155 (RCIC pump suction) dischargss
into the suppression pool through a 16 inch pool cooling
line. The maximum flow rate through *RV155 is 71 gom of
water at 85 psig, 200°F. The hydrodyramic effect of
this discharge has been analyzed and determined to be of
no consequence.

4. Suppression Pool Temperature Stratification

4.1

4.2

The present containment response analyses for drywell

break accidents assume that the ECCS systems transfer a
significant quantity of water from the suprpreszion pool
to the lower regions of the drywell shrough the Bbreisl

This results in a pool in the drywell. which is
essentially isolated from the suppression pool at a
temperature of approximately 135°F, The containment
response analysis assumes that the drywell pool is
thoroughly mixed with the suppression pool. 1f the
inventory in the drywell is assumed to be isclated and
the remainder of the heat is discharged t¢ the
suppressicn pool, an increase in bulk pool temperature
of 10°F may occur. (1'%

Response

Water potentially held up on the Shoreham drywell floor
would be at most 3 percent of the %total pool veolume. If
this water were to experience a heatup to only 135°7,
the bulk temperature of the pool would increase by
approximately 2°F. The effect of water on the drywell
floor is already included in SBA Case 3A presented in
the DAR, Revision 5, Section 10.

The existence of the drywell pool is predicated ur
continuous operaticn of the ECCS. The current emerge
procedure guidelines require the operators to throit
ECCS operation to maintain vessel level below Leve

*Parenthetical superscripts refer to notes on page 24.
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4.4

Response

This issue is in fact not applicable to Mark II
containments since formation of the "drywell pool" ijs
not required for plants without an upper pool dump.

All Mark I11 analyses Presently assume a perfectly mixed
uniform suppression pool. These analyses assume that
the terperature of the suction to the RHR heat
exchangers 1s the same as the bulk pool temperature. In
actuality, thes terparature in the lover part of the pool
where thz suction is located will be as much as 7 1/2%f
cooler <than the bulk pool temperature. Thus, the heat
transfer through the RHR heat exchanger will be less
than expected.

Respense

Since the RHR Pump suctions are located near the tep of
the suppression pcol (5 to 6 ft from the pool surfree
with a pool depth of 17 to 13 ft), this is not an issue
for SNPS. The RHR heat exchanger inlet temperature will
be very close +o the bulk pool temperature as assured in
the pool terperature traneion+ analyeis,

The long-term analysis of éontainment
Pressure/temperature response assumes that the wetwell
airspace is in thermal equilibrium with the suppression
pool water at all times. The calculated bulk pool
temperzsture is used to determine the airspcce

terperature. If pool thermal Stratification wore
considered, the surface temperature, which is in direct
contact with the airspace, would be higher, Therefore,

the airspace temperature (and Pressure) would be higher.

In a Mark 11 containment, <the peak prescure ie
establicshed in the short term by blewdown cynamics
rather than in the long term by pool airspace heatup,
Pool stratification is therefore of no significant
concern in containment pPeak-pressure analysis, ihe
maximum airspace temperature, which is used ftor
equipment Qualification, is determined using ste

bypass analysis. The stean bypass analysis deces ==

assume the airspace and pool to be in eguilibrium; koz
transfer between the airspace and the pool may ba
includeg (or neglected for conservatism). For the rance
of break sizes important to Steam bypass, chugging wili
exist for the duraticn of the transient and wil} Provide
excellent pool mixing. Therefore, the assumption of an

unstratified pool in containment analysis is acceptable,

o
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In general, the containment analysis for SNPS assumes
the airspace temperature to be equal to that of the pool
(i.e., a single thermodynamic system). In order for the
pool to drive the airspace air mass temperature at a
rate of approximately 50°'F rise per hour (typical for
the system), approximately 200,000 Btu/hr must be
transferred £from the pool to the airspace air. With a
heat transfer coefficient of 2.0 Btu/hr-ft2-*F (typical
for the pool,“:repa-e) and a pool surface area of
approximatel 00 £ft?, a temperature difference of 25°
would have o ex:st between the airspace and the pcol %2
yield this rate of heat transfer. This is equivalent to
saying that the pool surface would have to be 25°F
hotter than the bulk pool temperature in order for the
airspace temperature to follow that of the bulk pool.
This is greater than any reasonable estimate of pool
stratification.

A number of factors may aggravate suppression pool
thermal stratification. The chugging produced through
the first row of horizontal vents will not produce any
mnixing from ths suppression pool layers below the vent
row. An upper pool dump may coentribute to additionzl

s} B T Py -........:r.‘,‘.;.'-, -~ 1;_,._,
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volume of water from the upper pool fur.he',subwerqes
RHR heat exchanger effluent discharge which will

decrease mixing of the hotter, upper regions of the

pool. Finally, operaticn of the containment spray
eliminates the heat exchanger effluent discharge je%
which contributes to mixing. (3!

Response

None of these issues are sign.ficant for Mark II
containments. In a Mk II, the wetwell sprays would not
be operated without simultaneous operation of
suppression pool cocling. Drywell spray water returns
midplane to the pcol throuch the widely dispercad
downcomers; thus providing mixing as good or beticr than
operation of pool cooling.

The initial suppression pool temperature is assumed to
be 95°F while the maximum expected service water
temperature is 90°F for all Grand Gulf Nuclear Station

(GGNS) accident analyses as noted in |[the OGGClLS] :f3:iR
Table 6.2-50. If the service water temperature is
consistently higher than expected, as occurred at
Kuosheng, the RHP system may be required to operate
nearly continuously in order to maintain the suprrezsicn

pool temperature at or below the maximum permissible
value,



4.8

Response

For SNPS, the maximum service water temperature of 77°F
is 13'F below the pool technical specification limit of
S0°F. Tr~» RHR heat exchangers were designed assuming a
service water temperature of 80°F. Therefore, only
intermittent use of the RHR system in the pool cooling
mode will be required to maintain the pool temperature
below the technical specification limit.

All analyses completed for the Mark III are generic i
nature ard <o not consider plant specific interacticns
of the RHR suppression pool suction and discharge.

Responce

The SNPS suppression  pool cooling and gquencher
arrangement is designed to promote CCW poeol circulaticn.
There will »e no adverse interactions of the SlPS pool
cooling suction and discharge. The RHR "B" 1loop (east
side' includes an elbow on the discharge to direct the
flow away from the companion suctions and to induce CCW
pool circulation. On the RHR "A" loop (west side), the
discharge has been extended verticzlly dounvard <o
within approximately 5 ft of the pool bottom. This
configuration takes advantage of stratification in the
immediate vicinity of the discharge due to the return of
colder water from the RHR heat exchanger. Operation of
both loops, either singly or in tandem, will be
compatible with the CCW pool circulation induced iy the
quencher discharge.

An in-plant test was conducted to demonstrate the
ability of the RHR pool cooling system "A" loop to uix
the pool and avoid excessive short-circuiting withcut
simultaneous "B" loop operation or quencher discharge.
The pool was heated to approximately 125°F using ®=R
pump heat and then cooled in apprrox:mately 3 1/2 hr to
under 80°F using the "A" loop only. The maximum spatial
pool temperature variation during the cocldown was on
the order of 2°F, and the suction temperature was only

slightly lower than the pool bulk temperature.

Operation of the RHR system in the containment spravy
mode will decrease the heat transfer coefficient throu:n
the RHR heat exchangers due to decreaced systen flow.
The FSAR analysis assumes a constant heat transfer rate
from the suppression pool even with operation of the
containment spray.




Response

The SNPS suppression pool cooling and drywell spray flow
rates are very nearly the same; the drywell spray flow
being less than 4 percent lower than the pcol cooling
flow. The wetwell sprays would not be operated withcu
simultaneous operation of suppression pool cooling. In
the case of wetwell spray operation, rated flow through
the RHR heat exchancer would be maintained by throttling
the pool cocling return-line valve to direct the excess
flow to the pool. It follows that the heat removal rate
of the PHR heat exchanger 1is independent of the RIR
system mode of coperation.

4.9 The effect on the long-term containment respocnse and thLe
operability of the spray system due to cycling the
containment sprays on and off to maximize pocl cooling
necds to be addressed. Also provide and justify the
criteria used by the operator for switching {rom tn
containment spray mode to pool cooling mode, and kback
again. (pp. 147-148 of 5/27/82 transcript)

Response

For SNPS, cycling of the containment sprays to achieve
maximum pool cooling is not required (see response to
Issues 4.5 and 4.8). The Emergency Procedures as
developed from the BWR Owners Group EPGs provide the
cperator with the criteria necessary for operation cof
the sprays.

4.10 Justify that the current arrangement of the discharge
and suction points of the pool cooling system maximizes
pool mixing. (pp. 150-155 of 5/27/82 transcript)

Response

See response to Issue 4.7.

5.0 Drywell to Containment Bypass Leakage

5.1 The worst case of drywell to containment bypass leakace
has been established as a small break accident. An
intermediate break accident will actually procduce the
most significant drywell to containment leakage prior to
initiation of containment sprays.

Response

For SNPS, it has been found that the critical break size
varies with the particular set of conservative
assumptions used in the analysis. For any given set of
assumptions, a complete spectrum of breaks was
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5.3

Considereq, thereby ensuring that the "critical" brean
was analyzed. In any event, little difference in byrass
capability was observeq for Yather large Variations in
reak size around the Critica) Value.

Under Technica) Specification Iimits, bypass leakasa
corresponding to ANT = o5 ft2 constityutes acceptazie
operating Conditions, Smaller-than-IBA-sized breaks can
Raintzjin break flow into the drywell for long tire
Periods because the Rpy would be dopressurizea over s 5
hour Pericsg, “iven, for €xarple, an S2A With A% =
0.1 ft2, Projezted time Period for Containmes > Preszure
to reach 15 P3iz jg 2 hr., 1In the latter 4 by of the
depressurization, the containment would presumably
€Xperience ever-increasing over-pressurization. b

)

Maximum bypaes leakage jg AWK = o CO5 fe2 ith <this
eak ¢ Ze, it jg estimated that more than g ‘¥ would pe
requireq to eXceed e tontainment design Pressure

SPprays, Operation Sf the Wetwell SLrays Wwith this gize
leak would pe Sufficient to preven the welwell Pressyre

the containment pr ssurization wWould most certainly be
terminated.

Leakage from the diywell to Containment will increasa
the temperature and Pressyre in the containment. The
Operatorg wWill have to use the Containment SPhrays i
order to Maintain containment temperature and Pressyra
contro] ., Given the decreased effectiveness of the RHR
System jp accomplishing this objective in the
containment Spray mode, the bypass leakage may iNCrease
the C€ylica) duty of the Coentainment Spray,

Resgonse

wetwell ] may diccipate h)ﬂrogen Cutside the regionr
wWhere Ydrogen feconbineyr are Suction. The
anticipateg leakage €XCeeds the Capacity of the drywel)

Purge compressors. This Could leag to Pocketing of

hydroqen which €Xceeds the concentration limie of
Percent py Volume. s,
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5.5

Response

This issue is not applicable to Mark Il containments
because Mark II containments are inerted, which makes
hydrogen control relatively unimportant. With regard to
the use¢ of recombiners for the purpose of oxycen
control, SNPS recombiners can take suction from either
the wetwell or the drywell. If the recombiner suction
is taken from the drywell, then the flow is returned to
the drywell, and if the recombinecr suction is taken from
the wetwell, then the flow is returned to the w==-well.
The oxygen concentrations in the drywell and wetwall are
monitored and displayed independently. The SNPS Staticn
Procedures advise the operator that one recombiner .an
be used to process the dr-well atmesphere while the
second recombiner is wused to process the wetwell
atmosphere. It follows that any "bypass" leakage from
the drywell to the wetwel! would have no effect on the
operation of the system.

Equipment may be exposed to local ccnditions which
exceed the environmental qualification envelcocpe as a
result of direct drywell to ccntainment bypass leakage.

Response )

For SNPS, only two environmentally qualified types of
equipment are located in the wetwell airspace. The
pieces of egquipment closest to the drywell floor are the
vacuum breakers (with Namco position switches) which are
located nearly 10 £t below the floor. All eguipmesnt in
the wetwell airspace is qualified for a temperature of
250°F - local conditions will not exceed this limit.

These issues are related to the upper pool dump in
Mark III containments - they are not applicacle to
Mark II containments. This position is in accordarce
with the NRC.

The possibility of high temperatures in the drvwell
without reaching the 2 psig high pressure scram level
because of bypass leakage through the drywell wall

should be addressed. (pp. 168-174 of 5/27/82
transcript)

Respense

The concern here seems to be that a leak in the drywell
will slowly purge the air {rom the drywell and increase
the temperature without initiating a SCR:M. A
conservative analysis of this transient indicates that
because of the relatively small air volume of the

10
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primary containment, the drywell pressure would increace
rapidly (in less than 7 minutes) to the reactor SCRAl
setpoint. The maximum calculated drywell temperature at
the time of the SCRAM would be far below the
environmental qualification reguirements of the
equipment located in the containment.

6. RHR Permissive on Containment Spray

6.1

6.2

6.3

We understend that GE has recommended for Mark III
containmentz “hat the combustible gas control systems be
activatea :if the reactor vessel water level drops to
within 1 feoot of the top of the active fuel. Indicate
what your facility is doing in regard to this
recommendation.

Responce

This issue is not applicable to a Mark II containment
because a Mk I1 is inerted, eaend short-term hydrogen
contzol is not a significant concern. No such
recommendation has been made at SNPS.

Ceneral Electric has recommended that an interliock e
provided to require containment spray prior to starting
the recombiners because of the large guantities of heat
input to the containment. Incorrect implementation of
this interlock could result in inability to operate the
recombiners without containment spray. ‘%!

Response

As stated above, such an interlock could, if it failed,
prevent the use of an otherwise operable recombiner.
Therefore, LILCO, in conjunction with the Mk 1T Owners
Group, neither recommends nor has implenmented an
interlock which would reguire containment spray
initiation pricr to starting the recomb:ners. Howvever,
the SNPS Station Procedures do specify that the
containment sprays be actuated as soon as pos
following a LCCA (for hydrogen mixing), and p
starting the recombiners.

ts O

The recombiners may produce "hot spots" near the
recombiner exhausts which might exceed the envircnmenta

qualification envelope or the containment design
temperature.

Response

Rockwell/Al recorbiners, such as those used at SNPS,
contain an aftercooler which precludes an excessively
high recombiner exhaust temperzture. Under normal

11
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eperating conditions, the return gas temperature is
approximately 150°F. The maximum return gas temperature
is 250°'F. Equipment in the wetwell airspace is
Qualified to 250°F and that in the drywell is qualified
to 340°F. In the event the return gas temperature is
higher than 250°F, there is an alarm and warning light
in the control room, and the recombiner is autonatically
shut down.

‘ntairnment air monitoring system furniched by
triZ, the analyzers are not capable of
measuring hydrogen concentration at volumetric steam
concentrations above 60 percent. Effective measurement
is precluded by condensation of steam in the eguipment.

Response
With an inerted containment, measurement of hydrogen
concentration is of interest only until the

concentration exceeds 4 percent (a high range monitor,
however, provides indication availability up te 30
percent). Above 4 percent hydrogen, dual-range oxygen
monitors are uszed to aid in controlling <the oxygen
concentration beleow S percent.

Heat tracing is present on the inlet 1lines of the
hydroger and oxygen analyzers, The heat tracing is
designed to be available one-half hour after a LOCA to
maintain the temperature of the inlet gases to 275°%F;
this is higher tran the saturation temperature for
containment pressures cne-half hour after a LOCA and
later. As added precauticns, the aralyzers contain
internal "hot boxes" to maintain the terperature of <the
inlet gases prior to the sampling reaction, and water
traps to remove any moisture that might be present in
the inlet gases. Therefore, the oxygen aralyzers will
not be adversely affected by volumetric steanm
concentrations of 60 percent, or more.

Discuss the possibility of local temperatures due to
recombiner operation being higher than the temperature
qualification profiles for equipment in the reaion

around and above the recombiners. State what
instructions, if any, are available to the operator to
actuate ccntainment sprays to Reap +this termperature
below design values, (pp. 183-1&5 of 5/27,&2

transcript) ‘%?

12
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Response

For SNPS, the recombiners are located in an open area on
El 112 £t 9 in. of the reactor building (a shield wall
separates the two wunits); they are not located inside
the primary containnent. Adequate post-accident
ventilation is provided by the RBSVS to maintain local
temperatures due to recombiner operation below the
environmental gualification limits of the safety-related
eguipment located in the vicinity o¢f the reccrbiners;
this is considering the heat load of the recombiners.

Containment Pressure Response

7.1

7.2

7.3

v e} T LIy

The wetwell is assumed to be in thermal equilibrium with
a perfectly mixed, uniform temperature suppression pcol.
As noted under topic 4, the surface temperature of the
pool will be higher than the bulk pool temperature.
This may produce higher than expected wetwell
temperatures and pressures.

Response

See response to Issue 4.4.

The computer code used by General Electric to calculate
environmental gualifications parameters considers heat
transfer <from the suppression pool surface to the
containment atmosphere. This is not in accordance with
the existing licensing basis for Mark III environmental
qualification. Additionally, the bulk suprression pool
temperature was used in the analysis instead of the
suppression pool surface temperature. ‘6!

Response

The concern here appears to be that GE is taking cred:i
in equipment gQualification calculations for the lag o
the airspace temperature transient (Mk Ill centainment
behind that of the pool. For SNPS, the airspace
temperature is generally assumed in containment analysis
to be the same as that of the pool; except in stean
bypass analysis where the airspace temperature is ruch
greater than that of the pool. The envircnmental
Qqualification parameters for equipment in the watual)
airspace were calculated using a methodology which dces
not take credit for any heat transfer to the pool
surface. (Pool temperature stratification effects on
steam bypass analysis are discussed further in the
response to Issue 4.4.)

t
4
)

The analysis assumes that the wetwell airspace is in
thermal equilibrium with the suppression pool. In the

13
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short term, this is nonconservative for Mark III due to
adiabatic compression effects and finite time required
for heat and mass to be translerred between the pool and
wetwell volumes. ‘€

Response

The maximum theoretical increase in the peak wetwell
(and drywell) pressure due to adiabatic cormpression
effects would ©o=e cn the order of 2 to 3 psi. However,
if the short-term airspace vapor pressure were properly
modeled as well, the net effect would be to increase the
pressure on the order of only 1 to 2 psi. This slight
deficiency in the containment analysis was more than
compensated for by other more substantial ccnservatisms
in the LOCTVS computer code. In the SNPS response to
the NRC's Question 020.68, DAR Revision S5, Appendix D,
Table 020.63-2, comparisons were provided between the
4T-test-facility measured peak drywell pressures and
those predicted by LOCTIVS. The latter were based on
vapor blowdowns which tend to minimize +*he inherent
conversatisms of the LOCTVS program: thus providing the

. least favorable comparisans to measured values. The

" effects of adiabatic comprassion were incluced
automatically in the measured pressure valucs;y evidenced
by the fact that the short-term temperature response of
the wetwell airspace was typically 50°F greater than
that of the pool. The smallest margin betwesn tha
measured pressure values and the predicted pressure
values was 0.5 psi, while a margin of 2.0 psi was
typical.

For SNPS, the peak drywell pressure is establiched by
the recirculation suction break (liguid line); the model
of which contains even more conservatism than that of
the vapor blowdown break described above. Accordingly,
it can be stated with certainty that sufficient
conservatism was used in the SNPS containment araly=is
to more than compensate for omitting the effects of
short-term adiabatic airspace compression.

8. Containment Air Mass Effects

8.1 This issue is based on consideration that some techni~al
specifications allow cperation at parameter values <tha:
differ from the values used in assumptions for FSAR
transient analyses. Nermally, analyses are done
assuming a nominal containment pressure equal to ambient
(O psig), a temperature near maximum operation (90°F),
and do not 1limit the drywell pressure egual to the
containment pressure. The technical specificaticns

operation under conditions such as a positive
containment pressure (1.5 psig), temperature less than

:‘ )
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maximum (60 or 70°F), and drywell Pressure can »o
negative with respect to the containment (-0.5 psid).
All of these differences would result in transient
response different from the FSAR descriptions.

Response

For SNps, Technical Specification 3.6.1.6 has been
Prepared te limit the mass of the drywell
Roncondansibles to that assumed in the FSAR peax drywell
Pressure analv:is, uring plant operation, the wetwsl!
Pressure will rmast likely be scmeshat less tharn that of
the drywell (due to  drywell heatup), but is
conservatively assumed to be the same. The pool
temperature is conservatively assumed to be at the
maximum Operating technical Specification limit of 90°¢~®,
Although the weiwell airspace temperature will most
likely be higher than that of the pool (due to downcomer
heat transfer), it is Conservatively assumed to be the
same, thereby maximizing the mass of noncondensibles in
the wetwell. "Ip Suriiary, the SNPS FSAR containment peak
Pressure analysis uses the limiting technical
Specification values for the drywall and wetwell initial
conditions,

8.2 The draft GCGNS technical Specifications permit operation
of the plant with contairment pressnres ranging betweeon
0 and -2 psigq. Initiation of containment spray at a
Pressure of -2 Psig may reduce the containment pressure
by an additional 2 Psig vhich would lead to buckling ang
failures in the containment liner plate,

Resgonse

Based on the discussion in the SNPs FSAR, Section
6.2.1.3.2, the greatest possible depressurizaticn for
SNPS under nonaccident conditions is (=) 3.2 psi. The
minimum operating technical Specification (3.6.1.%)
limit for containment Pressure is 14.0 psia (-0.7 psix).
This provides a minimum margin of 0.8 psi to the design
negative pressyure ©f 10.0 psia (-4¢.7 Psig). Removail of
éven a moderate degree of conservatism from the &nalyz:is
described above would result in a margin in encess -3
1 psi. Therefore, cperation of the SNP3 containment 2+
(-) 2.7 pPsig, even though extremely unlikels would ree

4

constitute a hazarg to the integrity of the structure.
8.3 If the containment is maintained at -2 Psig, the top row

of vents could admit blowdown to the Suppression pe:l
?gfing an SBA without ga LCCA signal being developed,

15



8.4

Response

This issue is not applicable to Mark I1I containments in
accordance with the NRC.

Describe ali of the possible methods both before and
after an accident of Creating a condition of low air
mass inside the containment. Discuss the effects on the
contairment design external pressure of actuating +ha
containment sprays. (pp. 190-195 of S/27/82
transcript).

Response

During normal operation, the only way to crea.¢ a low
mass of noncondensibles in the containment is to ven+
the containment following steam leakage or pool heatup;
each of which pPlaces a large mass of water vapor in the
contairment atmosphere. Subsequent condensation of this
water vapor could then create a negative containrant
Pressure. However, to create 4 negative pressure

approaching the design value of (-) 4.7 psig, the
saturation temperatura of the water vaper in tha ais
would have to exce=d is50%p, Since curin: nepral

in ~ 03l el
operation the pool temperature is limited to ,120°F (hot
shutdown) and the drywell temperature is limited to
150°F, this condition could not exist.

During an isolation/SCRAM or Stuck-open relief valve
(SORV) transient, it is possible for the pool
temperature to approach 200°F, creating a cendition in
which both the wetwell airspace and drywvell vapor
Pressures increase by several Ps1 due tc pool
evaporation. The Vapor pressure increase in the wetwell
airspace would, of course, be greater than that in the
drywell; the drywell pressure increase being caused by
both air and water vapor flow through the wvacuunm
breakers. Under these circumstances, venting ¢f the
wetwell arispace would bz performad il accordance it
station procedures designed in part to limit t
acceptable levels the wetwell airspace Vapor pressur
prior to venting, This would minimize the loss o
noncondensibles.

Following a LOCA, containment venting weculd not pe
utilized except to control the concentration of OXygen
in the containment, or as part of the recovery process.
By the time containment venting weoculd be required, Eoth
the suppression pool and the reactor coolant gystem
temperature would be less than 150°F, eliminating the
concern for negative Pressures due to condencsaticn.
Recombination of hydrogen could lower the mas of

noncondensibles in the containment, but if recombination

~oaa
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were necassary (or possible), it would be perforrzd
prior to containment venting, and the final prassure
would not be less than atmospheric. Even if all the
hydrogen were in the wetwell airspace and the use cf
recombination decreased the wetwell airspace pressure,
the downcemers would clear to relieve the prescure
decrease well before the negative cdesign pressure of(-)
4.7 psig could be exceeded. Therefore the post-LCC
loss of containment non-condensibles is not a prcklenm,

Final Drywell Air Mzss

9.1

The current TFSAR analysis is based upon continucus
injection of relatively cool ECCS water into the drywell
through a broken pipe following a design basis accidant.
Since the operator .s directed to throttle ECCS
operation to maintain the reactor vessel water level %o
about the level of the steam lines, the break will be
releasing saturated steam instead of releacsing
relatively cocl FECCS water. Therefore, the drywell a:ir
which would have been purged and then drawn back int
the drywell, will remain in the wetwell, and hxc.cr
pressures than ar icipated will result in Dboth th
wetwell and the drywall.

.9

Response

For a Mark II containment, short term dynamics, not
long-term effects, establish the peak containment
pressure. Neve'theleqs the case refered to above has
been analyzed for SNPS and the results are presented :in
the SNPS FSAR, Section 6.2.1.3.1, Case D (so*""s not
actuated). The SNrS bypass analysx‘ does not assure
that ECCS 1injection or spillage from the break will
terminate reactor steaming.

It is important to note: the drywell air remains in the
wetwell airspace until the dryell sprays are actuates.

The continuous steaming produced by throttling the ECCS
flow will cause increased direct leakage frem <h2
drywell to the wetwell. This could result in increased
wetwell pressures.

Recponse

This is in fact not applicable to a Mark 1I contairnmant
because the concern relates specifically to a Mark III
containment: with continued steaming, the pcst-I10CA
containment pressure may never get below the 9 psig
spray sctpoint, and therefore the automatic spray moze
may continue indefinitely. 1If the spray mode rep*es:n:e
degraded containment heat removal, then the degradecd

17
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10.1
10.2

33,

12.

- 48

containment heat removal may continue indefinitely.
None of this applies to a Mark Il containment.

9.3 It appears that some confusion exists as to whether
SBA's and stuck open SRV accidents are treated as
transients or design basis accidents. Clarify how they
are treated and indicate whetier the initial conditions
were set at nominal or licensing values. (pp. 202-205
of 5/27/82 transcript)

Comment

The SNPS pool temperature transient analysis has been
conducted in accordance with draft-NUREG 0783, as
described in Section 10 of the DAR, Revision 5. The
initial conditions were set at licensing values as
required by the NUREG.

These issues are related to the upper pool dump in a
Mark 111 containment - they are not appliczble to a
Mark II containments. This position is in accordance
with the NRC.
Operaticnal Contrsl of Drywell to Containrent Differantinl
Pressures .

Mark I11 load definiticns are based upon the levels in the
suppressicn pool and the drywell weir annulus being the same.

The GGNS technical specifications permit elevaticn
differences between these pools. This may affect 1load
definition for vent clearing. ‘%!

Response

For SNPS, the drywell-floor vacuum breakers have a setpocint
of 0.25 psid. This amounts ¢to a potential increase of
7 inches in the level of the water in the downcomers. Such a
variation in downcomer water level would have a nagligible

effect on vent clearing, drywell pressure, or pcol dynaric
loads.

Note that depression of the initial downcomer water level (ac
was done on an interim basis in the Mk I hydrodynamic loads
program) has a beneficial effect on the drywell pressurc and
associated pool dynamics.

This issue is related tc the upper pool dump in a Mark I1II
containment - it is not a2pplicable to a Mark II containment.
This position is in accordance with the NRC.

This issue is related to automatic spray actuation in a MarXk

I11 containment - it 1is not applicable to a Mark 1II
containment. This position is in accordance with the NRC.

18
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14. RHR Backflow Through Containment Spray

15,
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A failure of the check valve in the LPCI! line to the reactor
vessel could result in direct leakage from the pressure
vessel to the ccntainment atmosphere. This leakage might
occur as the LPCI motor-operated isclation valve is closing
and the motor-operated isolation valve in the containment
spray line is opening. This could produce unanticipated
increases in the containment spray.

Response

The RHR system has been designed to permit simultanecus,
single-loop cperation of the LPCI and containment spray mode
- backflow is not an inherent problem with this alignment.
However, such operation is classified in the station
procedures as abnormal, and is therefore avoided by the
operator.

In the event the system were aligned for single-lcoop
operaticn, a multiple failure - waich included failure of the
LPCI isolation check valve and both of the pumps servicing
the loop - would be required to establisgh backflow from the

RPV to th wetwell spray headers. Becauze of the lzsw
probability of this multiple failure, backflow is _considercd
to be an extremely unlikely event. .

Even if there were backflow from the RPV to the wetwell
sprays, the increase in the energy input to the wetwell
airspace would have no effect on the peak wetwell airspace
temperature. A conservative analysis shows that the naszinunw
wetwell airspace temperature calculated assuming an incrcase
in the spray flow in combination with a LOCA, wculd be less
than 1°F higher than that calculated assuming a LOCA only.
Regardless, the peak wetwell airespace temperature is

established by the steam bypass analysis, not by the LOCA
analysis.

Secondary Containment Vacuum Breaker Plenum Response

The STRIDE plants had vacuum breakers between the containmen
and the secondary containment. With sufficiently high
through the vacuum breakers to containment, vacuum cou
created in the secondary containment.

Response

This issue is not applicable to SNPS because SNPS has no such
vacuum breakers.
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- training Program, Operators are thoroughly instructegd en how

= AT Nl X : S d o o) -

Effect of Supvression Pool Level on Temperature Heasurement

Some of the Suppression pool temperature Sensors are located
(by cE recommendation) 3 to 12 inches below the Pool surface
to provide early warning of high pool temperature, However,
f the Suppression pool is drawn down below the level of the
temperature sensors, the Operator could be micled by
erroneouys readings and reguired safety action could be
delayed,

Rerpornse

The sips Suppression pool tr perature monitoring system has

6 senzors located at El 25 ft 6 in and 8 sensors located at
El 24 ft 6 in. Tre technical specifications reguire that the
Pool water level be maintained between E]1 26 ft 0 in ans
El 27 st o in,

a&n elevation of 25 £t 0 in or less, there would be an alarnm
in the control room. Since the SNPS Station Procedures
require that the operator initiate pocl make-up upon
actuat.on of the low-water-level alarm, the pool level wild
be raintained above at least the lover set of terperature
sensors.

Emergency Procedure Guidelines

The EPGs contain a cyrve which Specifijes limitaticne on
Suppression pPool level ang reactor pressure vessel Fressure.
The curve Presently does not adequatcly acccunt ‘Zor uppar
Pool dump. at Present, the OpPerator woulg be fejuirea o
initiate automatic depressuri:ation when the oenly actisn
required is the °pening of one aaditional SRV. ‘)

Resgonse

The SNPS Technical Specifications require that tre
Suppression pPool water level be Maintained between ©j 25 ¢
0 in and El 27 £t in. If the water level €Xceeds the
Specified limits, ang if it cannot pe restored to i hin
these limits within ore (1) hour, then the Plant is to be in
at least hot shutdown within the next 12 hours and  in  cold
shutdown within the following 24 hours,

The above notwiths:anding, if the SUppressicn pogl water
level rises above E] 27 ft 0 in, the SNPS Emergen:y
Procedures direct the Operator to €ither maintain the reactor
Pressure and pool leve] within a region of acceptatble valuesg
(below the Suppression Pool 1load limit) as defined in the
Procedure, op actuate the ADS, During the Operational

LR S

to avoid the Suppression Pool loadg limit; the manual
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19.1
&
19.2

20.

21.

operation of one or more SRVs is one of several control
actions available to the operator.

Effects of Insulation Debris ‘!9’

18.1 Failures of reflective insulation in the drywell may
lead tc blockage of the gratings above the weir annulus.
This may increse the pressure required in the drywell to
clear the first rcw of drywell vents and perturb the
existing load definitions.

Response

Pre-filed testimony for the ASLB Hearing for Suffolk
County Contention 9 demonstrates that the amount of
insulation that would be freed by a pipe break in the
drywell is small. What little insulation did come loose
would not cause significant blockage of the drywell
grating or downcomer inlets.

18.2 Insulation debri. may be transported through the vents
in the drywell wall into the suppression pool. This
debris could then cause blocrkage o0f the sucticn

strainers.

Response

Pre-filed testimony for the ASLB Hearing for Suffolk
County Contention 9 is directly applicable to this iszue
(see responce to Issue 18.1)

These issues are related to the upper pool dump in a
Mark IIl1 containment - they are not applicable to a

Mark II containment. This position is in accordance
with the NRC.

This issue is related to the suppression pool drywell reflzscd
loads associated with a Mark III <containment - it is not
applicable to a Mark II containment. This position is in

accordance with the NRC.
Containment Makeup Air For Backup Purge

Regulatory Guide 1.7 reguires a backup purge H, remcval
capability. This backup purge for Mark Il is via the
drywell purge line which discharges to the shield annulus
which, in turn, 1is exhausted through the standby gas
treatment system (SCGTS). The containment air is blown into
the drywell via the drywell purge compressor to precvide a

‘positive purge. The compressors draw from the containment;

however, without hydrogen-lean air makeup to the containment,
no reduction 1in containment hydrogen concentration occurcs.
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It is necessary to assure that the shield annulus volure
contains a hydrogen-lean mixture of air to be admitted to <ha
containment via containment vacuum breakers. For Mark I and
IT facilities, discuss the possibility of purge exhaust being
mixed with the intake air which replenishes the containment
air mass.

Response

At SNPS, the backup purge hydrogen removal capability is
provided by tle primary containment inerting system which
supplies nitrcgen gas directly to the primary containment.
There is n> common volume in which the containment purge
effluent mixes with the hydrogen free purge gas prior to the
purge gas being introduced into the containmerc.

Miscellaneous Emergency Procedure Guideline Concerns (2!

The EPCs currently in existence have been prepared with the
intent of ccpiny with degraded-core accidents. They ray
contain requirements conflicting with design basis accident
conditions. Someone needs to carefully review the EPGs to
assure that they do not conflict with the expected course of
the design kbasis accidant.

Response

The SNPS Emergency Operating Procedures are being develcrad
by LILCO in accordance with the EPGs of the BWR Owners Group.
The accompanying Station Procedures are also being develcrad
at this time. A review of these procedures to confirm their
consistency with accident analyses is being conducted as part
of the development process.
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TABLE OF FOCTJICTES AFPLICABLE TO

MARK 1 AN MARK L1 CONTAINIENTS

Footnote Com:ent

2. This concern is related to the trapping of
water in the drywell.

3. This 4issue applies only to those facilities
for which EPGs are in effect.

3 For Mark 1 and 1II facilities, confine your
response on this issue te thcse concerns which
can lead to pool stratification (e.g.,
operation of the containcent ipray).

4. For Mark 1 and Il facilities, refer to
Appendix I to Section 6.2.1.1c of the Standard
Review Plan (SRP).

. This concern applies to those facilities at
whick hydrogen reccabiners can be used.

6. This issue as phrased applies only to a Mark
II11 facility. However, the concern can be
generalized and applied to the carlier
centainment types. For Mark 1 and 11
facilities, indicate what methodolecgy waz used
to calculate the environmental cualification
parameters includiny a discussien of heat
transfer between the atmosphere in the wetwe!l
and the suppression pool.

p Not applicable to Mark Il facilities.

8. For Mark 1 and 11 facilities, consider %he
water in the downcoimers.

9. This issue as phrased applies only to a Mark
111 facility. However, tha concern can ba
generalized. Accordingly, discuse what

actions the reactor ope.i%tor would take in the
event that the limitations on the supprression
pool level and the pressure in the treactor
vessal are violated.

10. This issue as phrased applies conly to a Mark
I1I1 facility. However, the concern can be
generalized. Accordingly, discuss how the

effects of insulation debris could perturb
existing load definiticns or could block
suction strainers. in responding to tihis
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issue, you may refer to existing ceneric
studies; e.g., the study done for the Cocoper
facility.
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