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WButlerMr. R. Logue, Chairman SEUp.'m
!* ark I Owners Group ,

Philadelphia Electric Company
JUL 1519822301 flarket Street

Philadelphia, Pennsylvania 19101

h Dear Mr. Logue:

Subj ect: Concerns Regarding the Adequacy of the Design !!argins of the
$

!! ark I Containment Systed

On P.ay 8,1982 a number of concerns regarding the adequacy of the General
Electric (GE) Mark III containment design were raised by a forner GE

4
enployee. After these concerns came to the attention of the staff on
May 12,1982, a series of telephone conference calls and meetings involving
this former GE employee, the NRC, GE, and the Mark III plant owners occurred.
These concerns were initially directed towards the Mark III containment
design. However, the staff, has since determined that some of the issues
nay apply to the !! ark I containment design.

The enclosure to this letter contains a list of issues based on the Mark III
containment concerns that were identified as of June 21, 1982. Those items /

that are clearly not associated with the t' ark I containment design have been
el imina ted. In some instances the original concern has been modified to nake
it nore apt.licable to the l' ark I containments and to generalize the concerns.

There is no direct evidence to substantiate the applicability of these con-
cerns to the Park I containments. However, to assure there are no signifi-
cant safety irplications to the Park I containnent design we request that the
Mark I Owners Grcup respond within fourteen (14) days of ret.efpt 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 F. ark
I containment. If you have any questions on this catter, please contact Byron
Siegel (301-492-7534) the assigned Project Manager for operating Mark I
facilities.

i
Since this request for information affects fewer than 10 respondents, Of:0

| clearance is not required under P.L. 96-511.

Sincerely,

%.i;rinni siconf);
, i 13 . anec.t u -

Darrell G. Eisenhut, Director
Division of Licensing

pggo06h M Office of Nuclear Reactor Regulation
~

&d cw.rcrrlen hv:Enclosure: *See orevio ;s SRC ?!LL4a.r ennenrranca
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1. Ef f ec:s of Local Incroach enis en ?ool Svell Loacs
- .

~ 1.1
.

.. . . .
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**3 N/A for Mark I and Mark II Containments' -
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2. Safe:v Relisf Valve Discharge line Sleeves .. .
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- 2.1
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N/A for Mark I and Mark II Containmentsg ,
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3. ECCS Relief Valve Discharte lines 3elow the Suppressien pool teve-

3.1 The design of the STRIDE plant did not consider vent cleartig! *

condensation oscillation and.,chuggig. loads which might be ):oduced by
the actua: ion of these relief valv,es.'

. .

3.2 The STRIDE design provided only nine inches of sub=e:gence above the 72R
,

relief valve discharge lines a: lov suppression pool levels..

3.3. Discharge from the PIR relief valv'es =ay produce. bubble discharge or -

other sub=e:ged s::ucture loads on equip =en: in the suppression pool. *
*

3.4 The PIR heat exchanger relief valve discharge lines are provided with
vacuu= breakers to preven: negative pressure in the lines when
discharging steam is condensed in the pool. If the valves experience-

.
'

repea:ed actuation, the vectu= breaker sizing =ay not be adequate' to' *-- -

prevent drawing slugs of water back through the discharge piping. These .

' -

slugs of water =ay apply i= pact icads o the relidif valve or be
discharged back rnto the pool at the nex: relief valve actuation and

~ ,

. apply i= pact loads to submerged strutturps.
.

,

3.5 N/A for$ ark I and II Containments.
~

'

-

. .

- . .
-

,

3.6 If the RER hea: exchanger relief valve.4 discharge 'stea= to the upper.

levels cf the suppression pool following a design basis accident, they
vill significantly aggravate suppression pool' te=perature s::atification.. . .

. . 3.7 The concerns related to the RER heat exchanger relief valve discharge
lines should also be addressed for all other relief lines that exhaust -

,

i=to pool. (p.132 of 5/27/82 ::anscrip:) -

,

4. Suppressie's Pool Te=cerature Stratifica' tion
.

'.

4.1 The present ces:ainment response analyses for drywell break acc# dents.
assu=e that.the ICCS syste=s tra=sfer a significant quantity of water
fro = the suppression pool to the icver regions of the dryvell through the

,

break. This results in a pool in the dryvell which is esse =tially -
-

,

isolated fro = the sup~pression pool at a te=perature of approx 1=ately
135*F.. The contai==en: response analysis assu=es that the d:yvell pool

~

is thoroughly -Ned with the suppression pool. If the inven:ory in the

.
dryvell is assu=ed to be isola:ed and the re=ainder of the heat is
discharged to the suppression pool, an increase in bulk pool te=perature
of 10*F =ay occur. H

4.2 The existence of the dryvell pool is predicated upon continuous operation
of the ECCS. The current e=ergency procedure guidelines require the
operators to thro::le ICCS operatien to =aintain vessel level be'Eev level -

8. Consequently. ,the dryvell pool =ay never be formed. g -

- 4.3 All Mark III analyses presently assine a perfectly mixed uniform
suppression pool. These analyses assu=e that the :e:perature of the
suction to the 72R heat exchangers is the sa=e as the bulk pool-
te=perature. In actuality, the te=pera:ure in the lover par: of the pool

,

.

- - - - -__ y,--- -~
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where the suction is located vill be as =uch as 7 'T cooler than the bulk '

pool te=perature. nus, the heat- transfer through the En heat exchanger
vill be less than expected. ** '

4.4 ne long ter= analysis of'contaid=ent, pressure /,te=perature respodse
,

assu=es that the vervell airspace is in ther=al equilibrium with the
isuppression pool water at all tines. ne calculated bulk pool

.

f.e:perature is used to deter =ine the airspace te=perature. If pool
*

ther=al stratification vere considered, the surf ace ta=perature, which is
in direct contact with the airspace, would be highet. nerefore the .

at: space te=perature (and pressure) vould be higher. -
- .

- 4.5 A n"-ker of factors =ay aggrava:e suppression pool the:=al
,
'

st:a:ification. The chugging produced thecush the firs: rev of.

horicental vents vill not produce any =ixing fro = the suppression pool
layers belov the vent row. An upper pool du=p =ay contribute to' '. --

additional suppression pool te=perature stratification. ne large volu=e'

of wat'er fro = the upper pool further sbb=ergesi~AR heat exchanger-

i effluent discharge which if.11 decrease =izing of the hotter, upper
*regions of the pool. Fi= ally, operation of the containment spray

i eld ,' mates the heat exchanger effluent discharge jet which contributes.to-

=ixing./3
.

- ' 4.6 ne i=itial suppress 5.on pool te=perature is ass ==ed to be 95'T vhile the
=axi=== expected service water te=perature is 90*F for all GGNS accident .,

analyses as noted in FSAR table 6.2-50. If the service wate: te=perature

' ' '
. .is consistently higher than expected, as occurred at Kuosheng, the P E

syste= =ay be* required to cpeta:e nearly continuously in order to
=aintain suppression . pool te=perature at or below the d-- pe@sible-

value. .,

4.7 All analyses ce=pleted fo ,the v. ark III are generic in nature and do not
censider . plant specific interadtions ,of t'ha 73R suppression pool suction

!and discharge.-

;
-,

g _
-

: .

4.8 operatien of the P21 syste= in the conta - ent spray =ede vill decreased'

the beat transfer coefficient through the RR heat exchangers due to
decreased syste= flow. De FSAR analysis assumes a constant heat

'

-
.

transfer rate fro = the suppression pool even with operation of the
.

-

contain=ent spray.
.

4 . '9 ne effect on the long tern contain=ent response and the operability of
the spray syste= due. to cycling the contain=ent sprays on and off to

|
-

~i=ize pool cooling needs to be addressed. Also provide and jus:ify
the criteria used by the operator for switching fro = the contai==ent -

-

spray code to pool cooling = ode, and back again. (pp.147-148 of 5/27/82
-transcript)

,

|

.

4.10 .Tustify that the current triange=ent of .the discharge and suc' tion points'

of the pool cooling syste: =axi=iz,es pool =ixing. (pp.150-155 of
,.,

| t 3/27/82 transcript) - . .

-
l

,

a; .~
' *

.,

.

- - -- -----w-. ~ , - , , . , - - , - ,,,,..w - - ~ wp om- ___y.~~~~* ~ - 9-



- .- _ _ . - - - . . . _ - -.-

*
. .; . o ,, ,

. ..
-

. .

5. Drvve11 to Contain=2nt 2venss Lenkara . .

.

case of dryvell to conta -en: bypass leakage has been 'd5.1 The vers: .

established as a s=all break accident. An inter =ediate break actfident
vt11 actually produce the =est sdg.ificant dryven to centai= ment leakage '

p:1er to initiatic= of con: air._en sprays.

5.2 "nde: Technical Specification id d:s, bypass leakage correspe= ding to . .

A/ff = 0.1 ft.: censtitute at:cptr.ble operating conditicus..

s=alle:-than-13A-sized breaks can =aintain break flev i=to ther dryvell
fe: leng ti=e periods, howev6 , becture the p27 vould .be.desressurized .

over a 6 hour period. Given, for exa=ple, an S31 vith A//f = 0.1, -
.

projec:ed ti=e period fc cc: tad-en: pressure to reach 15 psig is 2
hours. In the lacte: 4 hours of the depressurizatics the centa ---=td

veuld presu= ably experience ever-iscreasing overpressurizatic=. L4,*
.

. 5.3 Leakage fre= the dryven to contai==ent vin i= crease the te=perature.aEd . -
'

dpressure in the conta ene. The cperators vin have to use tha -

centai==ests spray in order to =adhra'in ec= tai ==ist te=perat.= e a=d-'

. pressure centrol. Given the decreased effec:iveness of the p23. systen in
acce=plishing this objective.in the contai==est spray mode,- the bypass
leakagp =ay increase the cyclical duty of the ec :nd- *:t sprays.

,

5.4 Direct leakage from the dryven to the conta -- -t =ay dissipate hydrogen .d
-

cu: side the regien where the hydrogen reco=hiners take suctics. The
anticipated leakage exceeds the capacity of the' dryven purge
ce= pressors. This could lead to pocketi=g of hyd:cgen which exceeds the

.

ce= centration 1d d: of 4% by volume. d-

.

2

5.5 Iquip=e=c =ay be exposed to local co=ditic=s which exceed the
,

.
environ = ental qualification e:velope as a result of direct aryvell to
centat==ent bypass leakage. .

,
.

*
.

5.6 ..
- N/A for Mark I and Mark II Containments-

-
.

f..

.

.
. .

9

'

- . 5.7
-

-1

.
.

5.8 The possibility of high te=peratures in the dryven vi:heu: reachi=g the
2 psig high pressure scram level because of typass leakage throttgh the
dryvell vall shculd be addressed. (pp.168-174 of 5/27/S2 transcript)

.

I .

*
.

.

.
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6. 75R Per=issive on Centai==ent Soray
.

6.1 We understand that GE* has recommended 'for Mark III containments that the - |combustible gas control. systems be activated if the reactor vessel water-
i

level drops to within one foot of the top of the active fuel . Indicate
what your facility is doing in regard to this recommendation.

.

~ 6. 2 General Electric has rece_ ended that an interlock be provided to require
contain=ent spray prior to starths the rece=biners bec,aus,e of the largequantities of heat input to the contai=ent. In~ correct i=ple=entation of

.

-

this in:erlock could tesult in inability to operate the reco=biners
without conta4- est spray. L5_

6.3 The nc==biners =ay produce " hot spots" near the rece=biner exhausts
which night exceed the environ =en:a1 qualification envelope or the

. -.

contain=ent design te=perature. g
.

.
..

. ..
-

6.4 For ch'e centa4- est air =enitoring,sygem fur =ished by General Elaetrie,
the analyzers are not capable of =easur1 g hydrogen concentration at3

*

vole =etric stea= cencentrations above 60~. Effective =casure=ent is -

precluded by condensation of steam in the equipment. -.

6.5 Discuss the pessibility of local te=peratures due to reec biner operation ',
being higher than the ta=perature qualificatics profiles for equip =ent in.-

the regien around and above the rece=biners. State what instructions, if
any, are available to the cpera:or to actuate centai=ent sprays to keep -
this te=perature below dcsign values. (pp.183-185 of 5/27/82 -

transcript)L5,
,

.7. Contai==ent Pressure Resoonse
i

- -
. .

7.1 The wetwell is assu=ed to be in ther=al equilibrium with a perfectly- .',

=ixed, unif,orm te=perature s :pfression po~ol. As noted under topic 4, the '

surface te=perature of the pool vill be higher than the bulk pool
te=perature. This =ay produce higher cham expected contain=ent - "* *

te=pe'ratures and pressures. ~
-

.

T$a ce=puter code used by General Electrh.c to calculate enviren= ental7.2

qualification parameters considers beat transfer fro = the suppressics
poel surface to thei 'contain=ent at=esphere. This is not in accordance
vidh the existing licensi.ng basis for Mark III, environ = ental
cualification. Additionally, the bulk suppression pool te=perature was
used in the analysis instead of the suppression pool surface te=perature.d '

7'. 3 The analysis assu=es that the wetwell . airspace is in ther=al.
equilibriu= with the suppressien pool. In the short ter= this is
nen-censervative for Mark III due to adiabatic ce=pression efhets and
finite ti=e required for heat.and = ass to be transferred between the pool,

- and conta - est volu=es.L6, 'd 6 .

8. Contain=ent Air Mass Effects

8.1 This issue is based en censideration that so=e Tech Specs allev eperatics
'

at para =eter values that differ frc= the values used in assu=ptiens for
FSAR tran'sient analyses. Nor= ally analyses 'are done assu=ing a nominal

- . . - - - . - - - . - . . ,__. - , . . -. - __ _ - . _ _ -,
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I conta' en pressure equal to a:bient (0 psig) a te=perature near =ax1=um
operating (90*F) and do not 11=1: the dryvell pressure equal to the ,

contai==ent pressure. The Tech Specs operatica under conditions such as |
.

a positive ec=:a'=ent pressu:e, (1,i. pig), te=peratures less that |

=axi=us (60 or 70*F) and dryv' ell'p're'sdure can be negative vi:b respect to
the contain=en: (-0.5 psid). All of thes~e differedces vocil.d rer:lt in
::ansie:: respense different than the ISAR descriptions. .

' S.2 The draf: GGES technical specifications per=it opera:icn of the, plan:
vith centai=ent. pressure ranging between 0 and -2 psig, !=itia:Los of .

contai=en: spray at a pressure of -2 psig =ay reduce the centai=ent *
.

pressure by an additional. 2 psig which could lead .o buckling and
f ailures in *.he ec:;-=' es: liner pla:e.

B.3 If the contai=ent is =ai=tained a: -2 psig, the top row of ven:s could-
ad._i: blevdown to the suppression pool duri=g an S3A v.dthout a LOCA

. . -
i

*

signal being developed./2 . ;'

8.4 Describe all of the possible =ethods b):h before and after an accident of
. creating a condition of lov ai = ass ins'de the contad- e=t. .' Discuss the
effects en the conta - est design external pressure of actuati=g thed

contai=en: sprays. (pp. 190-195 of 5/27/82 transcript) *

.
-

.

9. - Tinal D:vvell Air Mass :
, ,

'

9.1 The curren: TSAR a=alysis is based upon ceniinuous injection of
rela:ively cool ECCS vater into the dryvell through a broken pipe -

. following a design basis accident. Since th'e operator is directed to
throttle ECCS operation to maintain 'the reactor . vessel water level to. about "

th' level of the iteam lines, the break will 'be releaking satur.ated-steame.

instead of releasing relatively cool E'CCS water _. Therefore, 'the dry'well 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. wetwell and the drywell . .

- '

.

-

.
.

... .. .

'

9.2 The ces:i=ueus s: ' g produced by thro: cling the ICCS' flov vill eause
.

increased direct leakage frc= the dryvell to the wetwell . This could .

~-

result in iscreased wetwell pressures.
~

,
.

9.3 I:. appears th'a: s==e' cenfusien exists as to whether 53A's and s uck open
'

SRV accide=ts are treated as ::ansients or design basis accidents.
Clarify hov they are trea:ed and indicate whether the initial conditicus

_

were se at ne=inal or licensing values. (pp. 202-205 of 5/27/82
transcript)

*
*

10. Dryvell 71eedine Caused by Uceer pool De=o *

.

10.

N/A for Mark I and Mark II Containments

.

.

- . . , - .-..e n _. . , - - - - - - -- . - - - - --
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10.2
N/A for Mark I and Mark II Containments

11. Overational Centrol of D vvell to Centaid ent Diffirentimi.-Pressures
.

Mark III lead definitions are'besed upon the levels in the suppression-

poc1 and the dryuell veir annulus being the same. The GGES technical
specifica: ions per=1: elevatihn differences betxeen thase-pools. This -

*=ay effec: load definitien for vent clezzing. /8 - -

1

1

12. Severessien pool Makeun LOCA Seal In i

.

'

N/A for Mark I and' Mark II Containments , .... .

.
.

-
..

' ~

13. Ninety Second Soray Delay
a-

.

* .

N/A for Mark I and Mark II Containments
.

.

'

14. m 3ackflow Threuch Contai=en: Soray .

.

A failure in the check. valve in the L?CI line to the reactor vessel could
result in , direct leakage f c: the pressure vessel to the contain=ent .

a =osphere.. This leakage night occur as the L?CI =otor operated
isolatics valve is closing and the =oter operated isolation valve in thep. ,

conta''-",e spray line is ope ing. This could produce unanticipated . ,

increases in the contad est sp. ray. .

'
.

|

| .15.. Secendary Centainment Vacuu: 2:eaker Plenu= Resvense
t

! .

Ihe STRIDI plants had vacuu: breakers between the centainnent and the !
secondary centain=ent. '41th suf ficiently high flows through the. vacuu= |'
breakers to contai:=ent, vacuun could be created in the ;econdary !

'

. centain=ent.

16. Effect of Sumeression pool Level on Te=cerature Measu e ent ;

I
. .

iSc=e of the suppression pool te=perature cansers are located (by 'GI-

rece==endation) 3" to 12" belev the pool surf ace to provide ez:17 varning |
of high pool te=Perature. E=vever, if the suppression pool is drawn down -

below the level of the te=perature sensors, the operato could be = isled -{
tby erroneous readings and required safety action could be delayed.

.

.

.

. . _ . - . . . _ _ _ , . . - es
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17. E=ergency Procedure cuidelines fg ,

The I?Gs contain a curve which specifies li=itations on suppressidn~ pool *

1evel and reactor pressure vepsp1 pressure. The curve present".y does not
adequately account for upper pool du=p. At present, the operator would
be required to initiate autenatic depressurization'vhen the only' action
required is the opening of one additional SRV. -

.

18. Ef f ects of Insulation Debris /10

18.1 Tailures of reflective insulation in the drywell =ay lead to blockage of
the gratings above the veir annulus. This =ay increase the pressure
required in the dryvell to clear the first row of drywell vents and
perturb the existing load definiticus.

.

- 18.2 Invulation debris =ay be transported through the vents in the dryvell
'vall into the suppression pool. This debris could then cause blockage of -

the suction strainers.

19. Sub=ergence Effects on Chugging Loads '
.

19.1
N/A for Mark I and Mark II Containments

19.2
N/A for Mark I and Mark II Containments

20. Loads on Structures ?ining and Ecui; ent in the Dryvell During Reflood
|

N/A for Mark I and Mark II Containments

1 -
.

t

i

21. Contain=ent Makeup Air For Backup Purge
.

i .
.

1 Regulation Guide 1.7 requires a backup purge H re: val capability.. . ,
2. This backup purge for Mark III is via the drywell purge line which .

Hischarges to the shield annulus which in turn is exhausted through the
standby gas treat =ent syste= (SGTS). The contain=ent air is.blevn into
the dryvell via the dryvell purge conpressor to provide a positive
purge. The co= pressors draw fro = the contaip=ent, however, without*

hydrogen lean air =akeup to the contain=ent, no reduction in conta4--ent
hydrogen concentration occurs. It is necessary to assure that the

(- shield annulus volume contains a hydrogen lean =ixture of air to be
ad=itted to the contain=ent via contain=ent vacuu= breakers.
For Mark I and II facilities, discuss the possibility of purge exhaust being
mixed with the intake air which replenishes the containment air mass.

,

|

|
.

_ _ - - - - . _ _. , - -
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22. Miscellaneeus E=ergency Proced.:re Guideline Centerns g

The I?Gs currently in existence, have been prepared with the inhnf 6f '

coping with degraded core accidents. They =ay contain requ'irenenis*
conflicting with design basis accident conditions., Senecne needs to
carefully reviev the E?G's to assure tha: they do nef cc::fiic: vith the '

expected course of the design basis accident. -

.
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TABLE OF FOOTNOTES APPLICABtE TO
~

-

MARK I AND MARK II 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 II facilities, confine your
response on this issue to those concerns
which can lead to pool stratification (e.g., '

operation of the containment spray).
,.

4 For Mark I and II facilities, refer to
Appendix I to Section 6.2.1.lc of the
Standard . Review Plan (SRP).

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 concern
can be generalized and applied to the earlier
containment types. For Mark I and II 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 applicabl'e to Mark II facilities.;

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

9 This issue as phrased applies only to a
| Park III facility. However, the concern can
! - be generalized. Accordingly, discuss what
| actions the reactor . operator would take in
i the event that the limitations on the suppression

pool level and the pressure in the reactor vessel
are violated.

10 This issue as phrased applies only to a Mark III
| facil ity. However, the concern can be generalized.
| Accordingly, discuss how the effects of insula-
. tion debris could perturb existing load defini-
i 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.

,

;
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