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Near Yr. Logue:

Subject: Concerns Regarding the Adequacy of the Design Margins of the
Mark 1 Containment Syste«

On May 8, 1982 a mumber of concerns rejarding the adequacy of the General
Flectric (GF) Mark 111 containment design were raised by & former Gt
mmnloyee, After these concerns came to the attention of the staff on

May 12, 1942, a serfes of telephone conference calls and meetings invelving
this former GL employee, the MRC, GE, and the Mark III plant owners occurred,
These concerns were initially directed towards the Mark I1I containment
desion, However, the staff, has since determined that some of the issues
may apply to the Mark I containment design.

The enclosure to this letter contains a 1ist of 1ssuss based on the sark 111
containment concerns that were {dentified as of June 21, 1982, Those itens

that are clearly not associated with the Mark I containment design have been
eliminated. In some instances the original concern has been medified to rmake
it more a>plicable to the Mark 1 contairments and to generalize the concerns.

There is no direct evidence to substantiate the applicability of these con-
cerns tn the Mark | containments. However, to assure there are no signifi-
cant safety implications to the Mark I containment design we request that the
Mark 1 Owners Group respond within fourteen (14) days of receipt of this
letter with your proposed schedule for submitting a program to address those
concerns which we have identified as being potentially applicable to the Mark
I containment. If you have any questions on this matter, please contact bByron
Siensl (301-492-7534) the assigned Project Manager for operating Mark I
facilities.

Since this request for information affects fewer than 10 respondents, ong
clearance is not required under P.L. 962511,

Sincerely,

"t 2 i —-\-z,‘t r"':

Darrell G, Eisenhut, Director

B division of Licensing
0'73()05 }’3 /YA nffice of Nuclear Reactor Regulation
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EMFERIY. CONTAIMMENT CONCEIRNS

£ffects of Loczal Incrcachzents on Pool Swell loaés

.

N/A for Mark I and Mark II Containments

Safery Relief Valve Discharge Line Sleeves

-

N/A for Mark 1 and Mark II Containments
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4.1

4.2

4.3

ECCS Relief Valve Discharge lines Below the Suporessieca Pool Lch

The design of the STRIDE plant did not conmsider vent clearisg,

cendensaticn oscillation and chuggigg.leads which might be produced by
the 2ctuztion of these relief valves,

ne STRIDI cesiga provided only nine inches of subzeTgeace 2bove the RER
eliel valve discharge lines 2t low suppression pool levels.

"

L3

Discharge frem the RER relief valves zay produce, bubble. discharge or
other subzerged structure loads ca equipzent in the suppressica pool.

The RER heat exchaager relief valve discharge lizes are provided with
vacuuz brezkers to prevent negative pressure in the lines when
discharging steaz is condensed in the pool., If the valves experience
repeated actuation, the vacuuz bresker sizing may not be adequate to -
prevent drawing slugs of water back through the discharge piping. These
slugs of water may apply i=pact loads <o-the relief valve or be

discharged back Tnto the pool at the dex:t relief valve actuaticn azd
27ply i=pact loads to subzmerged structures. ’

N/A for Mark I and II Containments.

1£ the RER heat exchzager telief valve discha:gz's:etz to the upper
levels c£ the suppressicn pool following a design basis accident, they

wdll significantly aggravate suppression pool texperature stratificaticn.

The concerns related to the RER heat exchanger relief valve discha:ge
1ines should also be addressed for all other relief lines that exhaust
iate pool. (p. 132 of 5/27/82 zranscript)

Susoressicn Pool Terperature Siratification

The presexnt ceutainment response azalyses for drywell break accidents
assuze that the ECCS systems transfer g significant quantity of water
£rez the suppression pool to the leower regicns of the drywell through the
reak., This results in a pool in the drywell which 4s essextially
isclated f£re= the suppression pool at a texperature of approximately
135°F. The containment response analysis assuzes thst the drywell pool
{s thoroughly =ixed with the suppressica pool. 1If the iaventory iz the
drywell 45 zssumed to be isclated aad the rezainder of the heat is
discharged to the suppressicn pocl, a3 increase in bulk pool texperature
cf 10°F =ay oceur. /1

The existence of the dryvell pool is predicated upon centinuous operaticn
of the ECCS. The curreat ex=ergency procedure guidelines reguire the
operators to throttle ZCCS cperatica to zaintain vessel level below level
g. Ceonsequently, the dryvell pool zay never be formed. /2

All Mark III analyses presently assiume s perfectly mixed uniform
suppression pocl. These analyses assuze that the tezperature of the

suction to the RER heat exchaagers s the saze 2s the bulk peol
tecperature. Ia actuality, the tezperature in the lower part of the pocl



-

where the sucticn 45 located will be as =uch as 7%°F cooler thaz the bulk

poecl tezperature. Thus, the beat transfer through the RER heat exchanger
will be less than expected,

4,4 The long ter= analysis of contaizzment pressure/tecperature response
assc=es that the wetwell airspace 4s in ther:al esuilibrina with the
suppressicn pool water at 2ll tizes. The calculated Pulk poel
rezperazure is usad to deterzine the airspace texmperature. If pool
ther=al stratification were considered, the surface tezperature, vhich is
in direct contact with the'airspace, would be highez. .Therefore the
airspace tecperature (and pressure) would be hizher.

4.5 A pusber of factors may aggravate suppressioca poel thermal

: stratification. The chuggizg produced through the first rww of
horizecntal veants will nct produce aay mixing from the suppressicn pool
layers below the vent row. An upper pool duzp may comtribute to . e
additiozal suppression pocl temperature stratificaticn. The large veluze
of water from the upper pool further subzerges RER heat exchanger

effluent discharge which will decrease =ixing of the hotter, upper
rezions of the poel. Finmally, operation of the containzment spray

elizinates the heat exchanger effluent discharge jet which ceatributes to
-_‘innz.ﬂ_

4.6 The initial suppression pool tezperature is assumed to be §5°F while the ’
caxi=uz expecied service water te—perature is S0°F for all GONS accident
anzlyse: 2s noted 4n FSAR table 6.2-50. If the service watzr tezperature
is censi s:ently higher thaa expected, as cccurred at Kuosheng, the RER
systez may be required to cperate nearly ceatinucusly in corder to

zaintain suppressica pool tezperature at or below the maxi=mum perm=issible
value,

4.7 All analyses completed for the Mark ITI are gezeric in ﬁatn*c aad do not

censider plant specific int eraé:icns of the RER suppressicn poecl suction
and d¢scharge.

4.8 Ope'at oz of the RER tyste: 4n the containmment spray mode will decrease
the heat transfer coefficient through the RER heat exchangers due to
decreased systez flow., The FSAR analysis assuzes a comstant heat

cransfer rate from the suppression pool even with operatica of thc
containzent SPIray.

4.9 The effect cn the long ter= contaimment respense and the cperability of
. the spray system due %o cycling the coataimment sprays on zznd off to
_zx‘—ize pool cocling needs to be addressed. Also provide and justiiy
the criteria used by the cperater for switching from the cont;i::ent

spray mode to pool cooling mode, 2nd back agaiz. (pp. 147-148 of 5/27/32
<ranscript)

4,10 Justify that the curreat arTangezent of the discharge and suc.ion points

of the pool cooling systex maxizizes poel mixing. (pp. 150-155 of
$£727/82 transcript)
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Dryvell to Containzent Bypass Leakage

The wors:s case of drywell to contaimment bypass leakage has deea ~ .
established as a s=all break asccident, Aa intermediate break accideznt

will actually produce the m=0s sigsificant drywell to containsest leakage
prier to initiaticz of containment sprays.

.:;55 Te:ffi:a} Specification limics, bypass lezkage corresponding to
Al{K = 0.1 £2.* czonstitute acscepzadle c;e:a::rz conditiczs.
Szallez-than-I1BA~sized breaks can =a2intzia break flov izto the drywell
fcr long tize pericds, however, beczure the RPY would be.d resss’i ed
cver a 6 hour pericd. Givea, for exa=ple, an SEA with A/JK = 0.1,

projected tize pericd for coataiz=ent pressure to reach 15 psig is 2
hours. In the lacter & hours of the dep:essu:izntioa the containzant
would presuzably experience ever-increasing overpressurizatics. /4

Leakage fre= the dryvell to containmzent will increase the texmperature.and
pressure in the containzent.’ The cperators will have to use the
contaiz=ents spray in order to maintala ccntainment temperature az=d
pressure control, GCivea the decreased effectiveness of the R=R systez in

accozplishing this objective {a the contaiz=eat ipray mode, the bypass
lcakzgg zay increase the cyclical duty cf the centaicment sprays.

Direct leakage from the drywell to the coztain=ent may dissipate hydrogea.
cutside the regicn vhere the bydrogen recozbiners take suctican. The
axticipated lezkage exceeds the capacity of the drywell purge ’

ca-y'essc‘s. This could lead to pocketizg of hydrogea which exceeds the

 cencestration lizic of 42 by veolume. /5

.qu-,-en: =2y be exposed to local coznditicnms which exceed the

environmental qualificaticn exvelope as a2 Tesult of direct dryvell to
contain=ent bypass leakage,

N/A for Mark I and Mark II Containments

The pcssib 1ity of high temseratures in .he d—jzell vithout reachisg the
2 psig bigh pressuve scram level because of typass leakzge throuvgh the
d'j"-e | vall S..Uu’d be addressed, (t'p° 168~ 174 of 5/2. 82 transcT ?t)
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7.3

8.
8.1

RER Permissive on Coztairment Spray

We understand that GE has recommended for Mark III containments that the
combustible gas control systems be activated if the reactor vessel water
level drops to within one foot of the top of the active fuel. Indicate

what your facility is doing in regard to this recommendation.

CGeneral Zlectric has recommended that an Zaterlock be Prfovided to require
containzent spray prior to starting the recczbimers because of the large
quanticties of heat input to the contaim=ent. Iﬁtorre:t'iﬁﬁlgggggggiog of
this interlock could :1esult in nabilicy to operate the recombimers
wvithsus ccntzi::e:g spray. /5

The recozbiners =2y produce "hot spots" near the recembiner exhausts
which =Iight exceed the exvirommenial qualification eavelcpe or the
co=tainzent design temperature. /5

For the contaizment air monitoriag system furnished by General Electrie,
the 2z2lyzers are not capable of measuring bydrogea concentraticn at
veluzeiric stez= concentraticas above 60%. Effective Deasurexexnt is
precludec by condensatica of steaz {2 the equipnment,

iscuss the pessibilicy of local tesperatures due to recc=bimer cperation
beizg higher than the tezperature qualificaticn profiles for equipmest ia
the regica xround and above the recozbiners, State what {mstrustiors, if
asy, are gvallable to the cperator to actuate comtairmment sprays to keep
this tezperature below design values. (pp. 183-185 of 5/27/82
trasscript) /5

Contain=ent Pressure Response

The wetwel]l  is assumed to be 3 thermal equilfbrivm with a perfectly
cixed, unifora texmperature s. fression pool. As noted under topic 4, the
surface tecperature of the pocl will be higher than the bulk pool

tezperature. This may produce higher than expected containment ' o
te=peratures and pressures. ' -

The cozputer code used by General Electric to calculate envirommental
gualification parameters considers heat transfer from the suppressica

poel surface to the containment atmosphere. is is not in accordance
vith the exicsting licensing basis for Mark III eavironmmeatal

quzlificatica. Additiomally, the bulk suppressica pool temperature was
used in the analysis instead of che suppression pool surface tecperature. /f

The zz2lysis assumes that the wetwell . 2irspace is 4in thermz).
equilibriu= with the suppressica pool. Ia the shert term this is
nea-censervative for Mark III due to adiabatic compression effects azd
finite tize regquired for heat 2ad =ass to be transferred betweea the pool
azd ceataiz=ent voluses. /6 ‘

Containzent Alr Mass Effccets

This issue is based ca ccasideration that some Tech Specs allow cperatica
at paraseter values that differ froz the values used i3 assunpricas for
FSAR tvansiect analyses. Normally zuzlyses are dome assuming a mominal
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9.1

9.2

9.3

containmment prassure equal to azbient (0 psig) a texperature near maxi—us
operatizg (50°F) aad do mot liz{r the drywell pressure egual 2o the

con aizzeat pressure. The Tech Specs operatica under coniitions such as
2 positive contalozment pressure (1.5 psig), tesperatures less thas
maxizuz (60 or 70°F) and drywell ptessure caz be negative wisl respect to
the containzent (~0.5 psid). All of these differences woemild ver:lt dn
transient respeonse Cifferent thea the FSAR descripridss,

The craft GONS technical specifications perzit operzticn of the plant
with ceatairzest pressure rangiag between 0 and -2 psig, Izicdaticn of
ccntainzent spray at 2 pressuve of -2 psig may reduce the comtainment
pressure by a2 additional 2 psig which could lead o buskling and
failures in <lhe cegtaimment liser plate.

IZ the containzent is maizctained at -2 psig, the top row of vents could
adzit blewdewn to the suppressicn pool during az S2A without a LOCA
sigzal being developed. /7

Describe all of che possible methods bash before and z2fter 2a accident of
£reating a condition of low ai:r mass iaside the comtairment. Discuss the
effects ca the containzment design external pressure of actuating the
containzeat sprays. (pp. 150-195 of 5/27/82 traaseript)

FTizal Dryvell Alr Mass

The curreat FSAR analysis is based upea coztfzucus 4njecticn of
relatively coel ECCS water into the drywell through a broken pipe
folloving a design basis accideat. Since the operator is directed to
throttle ECCS operation to maintain the reactor vessel water level to-about
the level of the steam lines, the break will "be releasing saturated steam
instead of releasing relatively cool ECCS water. Therefore, the drywell air
which would have been purged and then drawn back into the drywell, will

remain in the wetwell and higher pressures than anticipated will result in
both the weiwell and the drywell, s

The ceatinucus stezming produced by throttling the ECCS flow will cause
increased direct leakage from= the drywell to the wetwell. This could
result in {ncreased wetwell pressures, )

It appears that scme confusicn exists as to whether SBA's and stuck cpea
SRV accidents are treated as transients or design basis accidents.
lavify how they are treated and indicate vhether the initial cenditicns
were set at nc=inal or liceasing values. (pp. 202-205 of 5/27/82
trazseript) .

Drywell Flooding Caused by Uvper Pool Du=p

N/A for Mark I and Mark !l Containments
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16.

N/A for Mark ! and Mark 1] Containments

Coezatzional Contrel of Drvwell to Containment Differentizi-Pressures

Mazk 111 load definitions are based upen the levels ia the suppressios
pocl and the dryvell welir aznulus being the saze. The GGNS technical
specifications per=it elevatica differences betyeen these-pools. 7This
z2y effect load definiticn for vent clearing. /8 ;

Susoression Pool Makeup LOCA Sezl In

N/A for Mark I and' Mark II Containments

-

Wizety Second Spray Delay

N/A for Mark 1 and Mark il Containments

¥=2 Backflow Through Contairmezt Spray

A f24lure in the check valve iz the LPCI lize to the Teactor vessel could
result in direct lezkage from the pressure vessel to the containzent

t=osphere. This leskage uight occur as the LPCI motor cperated
{sslatica valve is closizg and the motor cperated isclaticn valve in the |
containment spray line is opezing. This could produce unanticipated
increases in the contaimment spray.

Secondary Containment Vacuum Breaker Plenum Respenmse

-

The STRIDE plants had vacuu= brezkers between the centainmzent and the
secondary coatainment. With sufficiently high flows tlrough the vacumm
treakers to contaizment, vacuus could be created in the secondary
ceataizzent.

Tffecr of Suppressicz Pool Level on Tezperature Measuferent

Some of the suppression poel temperature canscrs are located (by GE
ceco—endation) 3" to 12" below the pool surface to provide early wamicg
of high pool tecperature. Ecvever, 1f the suppression pool is drawn down
below the level of the temperazture sensors, the operater could de misled
by erronecus readizgs 22d reguived safety action could be delayed.
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20.

21.

Ezergency Procedure Guidelines /9

The EPCs contain a curve which specifies lizitations on suppressidénpoel
level and reactor pressure vessel pressure. The curve presently does not
adequately account for upper pool dump. At present, the cperarer would
be required to iznitiate autcmatic depressurization whea the only action
required is the opening of one additional SRV.

Effects of Insulaticn Debris /10

Tailures of reflective izsulation 4n the drywell may lead to blockage of
the gratizgs above the weir anzulus. This may increase the pressure

required 4n the drywell to clear the first row of dryvell veats and
perzurd the existing load definiticns.

Ir ulation debris may be transported through the vents in the drywell

vall into the suppresisicn pocl., This debris could them cause blockage of
the sucticxz straliners.

Subzergence Effects on Chugging Loads

N/A for Mark I and Mark II Containments

N/A for Mark I and Mark II Containments

loads on Structures Piping and Equipzent 4m the Dryvell During Refloed

N/A for Mark I and Mark II Containments

Containment Makeup Air For Backup Purge

Regulation Guide 1.7 requires a backup purge H Temoval capability.

. This backup purge for Mark III is via the drywe€ll purge line which
discharges to the shield ansulus which in turn is exhausted through the
standby gas treatzent system (SGTS). The containment air is dblown into
the drywell via the drywell purge compressor to provide a positive
purge. The cozpressors draw from the containment, however, without
hydrogea lean air makeup to the containment, no reduction in containmesnt
hydrogen concentraticn occurs. It is necessary to assure that the
shield anzulus volume contains a hydrogen leaa mixture of air to be
adzizted to the containment via containment vacuum breakers,

For Mark I and Il facilities, discuss the possibility of purge exhaust being
mixed with the intake air which replenishes the containment air mass.
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Miscellaneous Ezerpgency Procedure Cuideline Concerzs /2

The EPGs currently in existence have been prepared with the int:af &f
coping with degraded coTe accidents. They may contais requiresents
conflicting with design basis zccident conditions. Scmecne needs o
carefully review the EPG's to sssure th

that they do nof coz=fiict with the
expected cocurse of the design basis accidext.



TABLE OF FOOTNOTES APPLICABLE TO

MARK I AND MARK Il CONTAINMENTS

Footnote Comment
1 This concern is related to the trapping of

water in the drywell.

2 This issue applies only to those facilities
for which EPG's are in effect.

3 For Mark I and Il facilities, confine your
response on this issue to those concerns
which can lead to pool stratification (e.q.,
operation of the containment spray).

4 For Mark I and Il facilities, refer to
Appendix I to Section 6.2.1.1c of the
Standard Review Plan (3RP).

5 This concern applies to those facilities
at which hydrogen recombiners can be used.

6 This issue as phrased applies only to a
Mark III facility. However, the corcern
can be generalized and applied i3 the earlier
containment types. For Mark I and Il facili-
ties, indicate what methodology was used to
calculate the environmental qualification
parameters including a discussion of heat
transfer between the atmosphere in the wetwell
and the suppression pool.

7 Not applicable to Mark Il facilities.

8 For Mark I and Il facilities, consider the
water in the downcomers.

3 This issue as phrased applies only to a
Mark III facility. However, the concern can
be generalized. Accordingly, discuss what
actions the reactor operator would take in
the event that the limitations orn the suppression
pool level and the pressure in the reactor vessel
are violated.

10 This issue as phrased applies only to a Mark III
facility. However, the concern can be generalized.
Accordingly, discuss how the effects of insula-
tion debris could perturb existing load defini-
tions or could block suction strainers. In
responding to this issue, you may refer to
existing generic studies; e.g., the study done
for the Cooper facility.



