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Decket Hos. 50-277
and 50-278 'er
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k Q *,

kt N\Y
e0r1hr. Edward G. Bauer, Jr. p cLO-

w-

Vice President & General Counsel % b."

Philadelphia Electric Company h/k/ p.2301 Harket Street
/// /Philadelphia, Pannsylvania 19101

7

Dear Mr. Bauer:

SUP2ECT: THI ACTI0ff PLA!! ITEtt II.K.3.?6, "MICHELSON CONCEF.!!S"

P,E : PEACH BOTT9ii 2 AND 3

Enclnsed for your inforeation is our evaluation of the BUR Ow1ers Group
response to Till Action Plan Item II.K.3.46 "Michelson Concerns." tie find
the response to be acceptable. Since your letter dated June 20, 1980
endorsed the Owners Group response, we consider Item II.K.3.46 to be
complete for your facility.

Sincerely,

' ORIGINAL SIG D BY

J0EG F. STOLTZ"

John F. Stolz, Chief
Operating Reactors Branch #4
Division of Licensing
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Philadelphia Electric Company
- .--

-ccw/ enclosure (s):
,

EuSene J. Bradley U. S. Environmental Protection Agency
Philadelphia Electric Company Region III Office (\Assistant General Counsel ATTN: EIS COORDINATOR t'

2301 Market Street Curtis Building (Sixth Floor) -

Philadelohia, Pennsylvania 19101 6th and Walnut Streets
Philadelphia, Pennsylvania 19106

Troy B. Conner, Jr.
1747 Pennsylvania Avenue. N.W. M. J. Cooney, Superintendent
Washington, D. C. 20006 Generation Division - Nuclear

Philadelphia Electric Company
'

Raymond L. Hovis, Esq. 2301 Market Straet
35 South Duke Street Philadelph;a, Pennsylvania 19101
York, Pennsylvania 17401

Government Publications Section
Warren K. Rich, Esq. State Library of Pennsylvania
Assistant Attorney General Education Building i
Department of Natural Resources Commenwealth and Walnut Streets
Annacolis, Maryland 21401 Harrisburg, Pennsylvania 17126

Philadelphia Electric Company '

ATTN: Mr. W. T. Ullrich
Peach Bottom Atomic

Power Station Mr. R. A. Heiss, Coordinator .
Delta, Pennsylvania 17314 Pennsylvania State Clearinghouse

Governor's Office of State Planning
Albert R. Steel, Chairman and Development
Board of Supervisors P. O. Box 1323 -

.

Peach Bottom Township Harrisburg, Pennsylvania 17120
R. 0. !1
Delta, Pennsylvania 17314

Curt Cowgill
U.S. Nuclear Regulatory Commissien
Office of Inspection and Enforcement
Peach Bottom Atomic Power Station
P. O. Box 399
Delta, Pennsylvania 17314

'
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EVALUATION OF'BWR OWNERS GROUP
'

'

GENERIC RESPONSE TO HUREG-0550 ITEM II.K.3.4ti

STATEMENT'0F REQUIREMENTS ~
~ '

"A number of concerns related to decay heat removal following a very small break

LOCA and other related items were questioned by Mr. C. Michelson of the Tenness'ee

Valley Authority. These concerns were identified for PWRs. GE was requested

to e(aluata these concerns as they apply to SWRs and to assess the importance

of natural circulation during a.small-break LOCA in SWRs. GE has not yet .

responded to the Michelson concerns. A brief description of natural circu-

lation was addressed in NED0-24708. T'he submittal was incomplete, however, ,

inthe c natural circulation for purposes of depressurizing the reactor vessel *

was not addressed. GE should provide a response to"the Michelson concerns as they

relate to SWR plants."

~

.

SUMMARY AND EVALUATION OF RESPONSE
'

'

The concerns related to decay heat removal which were raised by Mr. Michelson

were responded to , a letter to D. F. Ross (NRC) from R. H.Buhholz (GE),

MFK-041-SO, " Response 13 Questions Fosed by Mr. C. Michelson " February 21, --

1980. An additional question was issued in June, 1980 and the BWR Owners Group

responded in a letter to Darrell G. Eisenhut (NRC) from David B. Waters (SWR

Owners' Group), SWROG-8117, "5WR Emergency Procedure 'iuidel'ihes Revision 1, and

Responses to Related Questions," January 31, 1981. A summary of our evaluation

of the question is given below: ,

. ..
_

Ouestion l_: Pressurizer level is an incorrect measure of primary coolant inventory.

Pesconse: BWRs do not have pressurizers. SWRs measure primary coolant inventory.-
,

.

e

T



_.

.

-

.- :. .
-

.

-2-

directly. using differenti~al pressure ' sensors att ched to the reactor vessel. -

This cencern does not apply to BWRs.

. .
.. ..

0 es' tion. 2:2 The isalation of small breaks (e.g., letdown line; POM) is not addressed~

.

or . analyzed.
.

Resconse: Automatic isolation only occurs for breaks outside the containment.

Such brea5s are addressed in NED0-24708.If the high pressure systems are available,
no operator actions are required. If all high pressure systems fail, the operator

must depressurize to allow low pressure syst' ems to maintain vessel level...
9

Analyses show that the operator has sufficient information and time to perform
i

these manual actions. The required manual actions have been included in the,

guidelines for small break. accider ts. .. .

.
'

Question 3: Pressure boundary damage due to loadings from (a) bubble collapse

in subcooled liqu'd and (b) injection of ECC water in steam filled pipes.
Resoonse: Beccuse the 3WR geometry and injection locations are not the same

as for a PWR, this concern is not applicable to a BWR. ECC injection in the BWR

at high oressure is either directly into the reactor vessel (SWR /5-6 HPCS,

HPCI on some BWR/4) or into the feedwater lines (FWCI, HPCI on most BWR/3-4).

The feedwater lines are normally filled with relatively cool liquid (420 F or

less). ECC injection in the BWR at low pressure,,i.s either,d.irectly into the

roactor vessel (LPCs, BWR/5-6 LPCI) or into the recirculation pump discharge;

i

line (SWR /3, 4 LPCI) near the automatical7y closed recirculation pump discharge
vol ve. - .

-
-

The concern or. collapse of bubbles in subcooled liquid was for steam bubbling
.

.

; upward throuch the pressurizer surge line and pressuri:er. There is no comparable
BWR geonetry.

.

.

+ +
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Ouestion 4: In determining need for. steam generators to rer..a.-e decay hea't,
'

.

consider that break flow enthalpy is not core exit enthalpy.

Resoonse: Since BWRs do not use steam generators to remove decay heat, this
, ,

concern'does not apply to BWRs.

'

Question 5: Are. sources of auxiliary feedwater ade'quate in the event of a

delay in cooldown subsequent to a small LOCA?

Resoonse: Since BWRs do not need feedwater to remove heat from the reactor -
' '

following a LOCA, this concern is not applicable to BWRs. The BCCS sub-systems

which are available are adequate. For breaks which are'too small to remove

all of the decay heat, the reactor coolant-system pressure will increasa to the
'

relief valve setpoint. The high pressure systams are capable of pumping against

the relief val'te opening pressure. "

:

Question 5: Is the recirculation mode of operation of the HPCI pumps at high

. pressure an established design requirement?

Reso5nse: All recirculation modes of the high pressure systems in SWRs are

establishad design requirements. -

.

Question 7: Do the HPCI pumps and RHR pumps run simu.ltaneously? Do they share

connon piping / suction? If so, is the system properly designed to acconnodate

this mode of operation? y. 3,,

Resoonse: On some BWRs the RCIC/HPCI and RCIC/HPCS systems share a conman,

.

suction line from the condensate storage tank. Also, many of the BWR LPCI e

.

pumps and LPCS pumps share conmon suction. It is A.n established design require -

ment to si::e the suction piping, including shared piping, such that adequate

NFSH is available to RCIC, HPCI, HPCF, RHR/LPCI and CS pumps for all simultarecue '
!

operating modes. Pre-operational a~nd/or startup tests are conducted that demonstrate ]

. that this requirement is met.
. .

|
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Question 8: Mechanical effects of slug flow on steam generate tubes needs -

,

to be addressed.

Response: Since' BWRs do not have steam generators, this concern does not apply

-to BWRs. .
.-. . . . .

.

Question 9 : Is there minimum flow protection for the HPCI pumps during the
.

recirculation mode of operation?
.. . .. . -

-

.

Resoonse: BWR/l and BWR/2 units do not have special purpose HPCS or HPCI systems.

For BWR/3-6, the RCIC, HPCI, HPCS, RHR and CS/LPCS pumps all contain valves,
P

piping and automatic logic that bypasses flow to the suppression pool as
.

required to provide ninimum flow protection. ~

The effect of the accumulators dumhing during small breaOuestion 10: LOCAs

is not taken into account. -

Resconse: Since SWRs do not use accumulators to sitisate LOCAs, this concern

does not apply.

Question 11: What is the impact of continued running of tne RC pumps during
.

a small LOCA?
-

Response: Analyses in NEDO-24708 show that continued running of the recirculation

pumps results in little change in the time available for operator actions
s- .n-' .

and does not significantly change the overall system response.

Question 12: During a smaTT break LOCA in which offsite power is lost, the <

possibility and impact of pump seal damage and leakage has no't been evaluated ..
,

or analyzed.

Resconse: The RCIC, HPCI, HPCS, F.HR, CS/LPCS pumps are provided with mechanical -

seals which are cooled by the pumo primary process water. No external cooling from

auxiliary support systems is required for ECC pump seals. Should seal failure occur,
-

.

.

_ _ _ _ _ _
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it can be detected by room sump high level a'larms. TheRCIC,fPCI,HPCS,LPCS, .

, and RHR individual . pumps are arranged, and r.or operated valves .provided,

so that a pump with a failed seal can be shutdown and isolated without affecting
~

'

other redundant equipment. The recirculation pump seals are cooled by service-

water and control rod drive flow. On most SWRs, at least one'of these sourchs -

of cooling water is powered by emergency power; either source is capable of

preventing damage to the pump seals. While pump seal damage would be expected

] if both -sources of cooling wat e are lost, leakage past the failed seals is~

calculated by GE to be.less than 50 GPM, a value within the normal makeup

capability. '

.

.

Ouestion 13: When transitioning from solid natur.a1 circulation to reflux

boiling and back again, the vessel level will be unknc-wn to the operators ,

and emergency procedures and operator training may be inadequate. This needs ,

to be addressed and evaluated.

Resconse: There is no similar transition in the BWR case. In addition, since

the BWR has water level measurement within the vessel and the indication of

the water level is incorporated into the operator guidelines, this concern do'es .

mot apply to BWRS. * ~

Ouestion 14: The effect of non-condensible gas accumulation,,in the stsam generators
. v.

_ ..

j and its possible disruption of decay heat removal by natural circulation needs

to be addressed.
'

: .

1

'

Resoonse: Eor a SWR, vapor is present in the core during both normal operation "

and natural circulation conditions. fion-Condensibles may change the composition

of the vapor but would have an insignificant effect en the natural or' forced

circulation itself, since the non-condensibles would rise with the steam to

the top of the vessel. The natural circulation process would be expected to

. .- . . - .
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continue since the upper vessel head area is well above the circulation
.

paths through the jet pumps.
.

Question 15: Delayed cooldown following a small break LOCA could raise the.

containment pressure and activate the containment spray system. Impact and
.

-

consequences need audressing.

Resoonse: A, Mark I and II Containments: Except for a few early plants, most

plants with Mark I and Mark II containments do not have an automatically ini-

tiated drywell or wetwell spray. Only one of the newer plants has an automatic

wetwell spray. All essential equipment in the drywell has been qualified for

the steam and temperature environment that would exist following a LOCA. There

is no equipment in the wetwell that is adversely affected by wetwell sprays.
-

. :-;
--

B. Mark III Containments:
,

There is no drywell spray in a Ma'rk III Containment. There is an automatic

spray system in the wetwell. All essential components have been qualified for

this condition.
.

Question 16 : An operator may ta inclined and perhaps even trained to isclate,

where possible, a pipe break LOCA without realizing that it might be an unsafe~

action leading to high pressure and short-term core bakeout. Before such isolation

should be permitted it is first necessary to show by an-appropriate analysis

that the high pressure ECCS is adequate to reflood the uncovered core without

assistance frcm the low pressure ECCS which can no longer deliver flow because
_

6f the repressari:ation.
-

Resconse: In order for the reactor vessel to repressurize fellowinc isolation

of a recirculation line break, the iso,lation would have to occur before initiation

of ADS due to a high drywell pressure in concurrence with low water level 1 - - -

condition. Isolation of c recirculation
.

.
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line break prior to obtaining a high drywel'1 pressure signal night occur for
2 '

very small breaks (areacc 0.0lft ) which may require several hundred seconds

following the break to reach the high drywell pressure setpoint. In this case,

it has been shown (NEDO-24708) that the high pressure systems are sufficient to

maintain the water level above the top of the core. If isolation of the break -

were to occur prior to reaching level 1 but after the high drywell pressure

setpoint, the vessel would pressurize to the SRV setpoint following isolation f theo

main steam lines. If no 'hich pressure systers were available, the loss of

mass through the SRVs would result in ADS acutation; this would allow the

low pressure systems to begin injecting. No adverse consequences result from

isolation of a break in the recirculation line. -

In summary, 'ae have reviewed the responses give to the 16 concerns e pressed

by Mr. Michelson and we find the responses acceptable.
.

.
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