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MEM0PANDUM FOR: James G. Partlow, Director
Division of Inspection Programs
Office of Inspection and Enforcement

FROM: Robert M. Bernero, Director
Division of BWR Licensing
Office of Nuclear Reactor Regulation

SUBJECT: PETITION OF WILLIAM R. GOLDEN AND OTHERS FOR A
SHOW CAUSE ORDER REGARDING PILGRIM STATION

As requested by Phil McKee by telephone, we have prepared the enclosed draft
response to the part of a show cause petition by William B. Golden and others,dated July 15, 1986, which asserts inherent design deficiencies in the Pilgrim
Station containment structure.

In the event we can be of further assistance in respondin
please contact Gus Lainas (X29680), Jerry Hulman (X27941)g to the petition,or J. Kudrick(X27626) of my staff.

| "'' "

Robert M. Bernero, Director
Division of BWR Licensing
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc: J. Taylor
P. McKee
G. Klingler
G. Lainas
L. Hulman
J. Kudrick
J. Zwolinski
P. Leech pM - fr 7- M
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DRAFT RESPONSE TO 2.206 PILGRIM PETITION.

..

Containment Structures

The petition asserts that the General Electric Mark I pressure-suppression

system employed by _the Pilgrim reactor contains inherent design flaws which

raise questions about its ability to withstand accidents. Generally, the

concerns are related to:

(1) Design issues raised by Dr. S. H. Hanauer in the early 1970's, and

(2) The Pilgrim containment capability for severe accidents.

The following discussion addresses each of these concerns:

HANAUER ISSUES - The petitioner's concerns are based on AEC memoranda dated

prior to 1978. More specifically, the key reference is a memorandum written by

Dr. S. H. Hanauer in 1972 which raised several questions on the viability of

pressure suppression containment concepts. The ma,iority of those concerns have

been either directly or indirectly quoted in the petition. They include

references to inherent design flaws, lack of adequate testing, steam bypass

susceptibility, volume limitations causing overcrowding, and a stated concern

about the overall viability of the Mark I design.

At the time these issues were raised, the then- AEC staff set about evaluating

each concern to ensure that adequate safety margins were being maintained on

existing plants. Additionally, the AEC also had under investigation various

technical matters that related to the safety of pressure suppression type

containments for light water cooled reactor plants. Based on its review of
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tnese efforts, the staff concluded that proper consideration had been given to

each of the technical concerns. This staff evaluation was documented in
NUREG-0474, dated July 1978: "A Technical Update on Pressure Suppression Type

Containments in use in U.S. Light Water Reactor Nuclear Power Plants." As

Enclosure A to this NUREG, a summary of NRC staff actions related to the

technical issues identified by Dr. Hanauer's memorardum of September 20, 1972

was presented.

A review of the issues raised in the portion of the petition which are based

on correspondence dated 1978 or earlier indicates that all of these issues

have been addressed in NUPEG-0474 The conclusions remain valid today and they

are equally applicable to the Pilgrim Nuclear Power Station.

The petition also references statements from NUPEG-0474 which relate to differ-

ences between expected experimental results and actual test results. Specific

coments in the petition were made indicating that surprises repeatedly oc-

curred during the course of the various, then onaoing, test programs. The

statements extracted from NUREG-0474 were made during 1978 when many of the

test programs were in their early stages.

!
| Since the issuance of NUREG-0474, the generic test programs related to the Mark I

cortainment design and the NRC assessment of the tests have been completed.,

, These tests were a small portion of an extensive program which was conducted by
I

the PWR Mark I owners group. The staff evaluation of this effort was reported
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in NUREG-0661. In addition, a plant-specific analysis was performed for the-

Pilgrim Nuclear Power Station based on the final test results. Based on this

analysis, design changes were proposed to restore the intended safety margins.

These changes have been both reviewed and approved by the staff, and modifi-

cations have been implemented at Pilgrim. As a result, the Pilgrim containment

has been demonstrated to be capable of accommodating design basis accidents

with adeouate margin.

The petition refers to another of Dr. Hanauer's concerns related to the safety

disadvantages of pressure suppression containments. This issue related to

bypass paths in BWR pressure suppression containments, and was designated as

Generic Issue 61, "SRV Line Break Inside the Wet Well Airspace of Mark I and II

Containments." The staff evaluation of this issue has recently been completed

and the results were presented in NUREG/CR-4594, " Estimated Safety Significance

of Generic Issue 61." Based on these results, the staff concluded that no new

requirements were justified, and no further study of this safety issue was

warranted based on an overall risk assessment.

In summary, the petitioners have asserted that the pressure suppression con-

tainment design is flawed and they have questioned the viability of this

containment type. In response to these assertions we have shown that many of

the specific concerns had been previously and satisfactorily addressed in

N" REG-0474. For those concerns identified since issuance of NUREG-0474, we

have shown that a generic program was conducted to determine the loads under

investigation. Additionally, Pilgrim has implemented design changes based on

the program results to fully establish design margins.

. . . - - . - -
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P:LGRIM CONTAINMENT CAPABILITY FOR SEVERF ACCIDENTS - Assertions by the

cetitioners concerning the _ performance of the General Electric pressure-

suppression containment were raised from the viewpoint of containment failure

ir. the. event of a severe accident. The petitioners assert that there is a

t:qdency to underestimate the probability of various types of accidents,

citing among other things, the recent very severe accident at-Chernobyl in

the Soviet Union. The petitioners also conclude that there is a high

probability that Pilgrim's Mark I containment structure will not withstand

various severe accident scenarios. *

Although no PRA is available explicitly for the Pilgrim plant, other plant-

specific PPA's and assessments of accident secuences at specific plants offer

insights relative to Pilgrim. First, the probability of accidents that could

challence a Mark I containment have been found to be ouite low, involving a

multiplicity of failures before proceeding to a core-melt. Second, containment

analyses and plant specific assessments at other BWRs indicate a rance of

containment failure probability estimates, assuming occurrence of a core melt

accident.

A conditional Mark I containment failure probability was quoted as .9 by the

petitioners as a basis for concern. This estimate derives from the 1975

Peactor Safety Study, WASH-1400/NUREG-75/014, Table 5-3. The value reflects

the assumptions and findinos for the surrogate PWP plant, Peach Bottom (a

two unit plant also with Mark I containments) as it existed at the time of

the study.:
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Probabilistic risk assessments (FRAs) have been found useful in licensing and

ceer regulatory activities in identifying vulnerabilities. Such assessments

have been extensively reviewed for several plants. The numerical results of

these assessments contain considerable uncertainties and it is not possible to

conclude with certainty that they are either excessively conservative or non-

conservative. On balance, the Commission in August, 1985 concluded in its
ISevere Accident Policy Statement that, based on the information available,

the severe accident risks at all U.S. commercial light water reactors were

sufficiently low that no imediate action was required but that investigations

of potential plant vulnerabilities would be undertaken.

The petitioners present no new information on the Pilgrim containment that was

not known and resolved to the staff's satisfaction prior to issuance of the

Corr-ission's policy statement, other than a reference to the Chernobyl accident

and an inaccurate comparison of rated containment pressures. (The 57 pounds

per square inch quoted for Chernobyl does not apply to the building structure

that housed the reactor coi .:.) Information on the Chernobyl accident has not

demonstrated to date a defect in the Pilgrim design. The staff is continuing

to evaluate the Chernchyl event relative to U.S. plants and expects to issue

its report on this matter in a few months. The petitioners do reference

factors "not taken into account" in PRAs from a Union of Concerned Scientists'

1 " Policy Statement on Severe Reactor Accidents Regardina Future Designs

and Existing Plants," F.R.50,32138-32151, August 8, 1985.+

.. . . - . - _ - _ _ - . . . _ _ __ __. _
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Jaruary,1986 paper by S. Sholly and G. Thompson that was submitted as comment

on NUREG-0956, Draft For Comment. The factors identified include aging of

structures, technical specification violations and temporary exemptions

thereto, construction defects and weaknesses, partial failure sequences,'and

external events.- (Many PRAs do take external events into accou_nt.) Petitioners

have not, however, presented evidence to demonstrate that these factors

constitute a sufficient contribution to public risk to warrant a show cause

order for Pilgrim.

As part of the implementation phase of the Commission's Severe Accident Policy

Statement, the NRC staff has identified a set of elements for particular

consideration that have the potential for substantial improvement in the

mitigation capability of Mark I containments. These are based upon extensive

research and analyses that provide improved understanding of the physical and

chemical phenomena associated with severe core melt accidents. These elements

were identified to the owners of boiling water reactors at a public meeting
I on June 16, 1986 and include (1) hydrogen control, (2) drywell sprays,

(3) wetwell venting, (4) core debris control, and (5) development of related

emergency procedures and operator training. The common thrust of these

elements is to reduce substantially the likelihood of bypassing the large

volume of water in the suppression pool which can act to remove large quantities

of fission products that would be released from the reactor in a core melt

accident.
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.At a second public meeting'on September 11,~1986 with the BWR owners, the latter

presented a report on their " Evaluation of BWR Accident Mitigation Capability

Relative to Proposed NRC Changes", dated August 1986. This technical dialogue '

between the staff and the owners is continuing and is planned to result in a

set of proposed new requirements on the Mark I containments, including Pilgrim,

to be issued in December 1986 for corrnent in the form of a draft generic letter.

Boston Edison is an active participant with the other BWR owners in this

evaluation effort. In addition, and specifically with respect to the Pilgrim

Station, Boston Edison announced on July 25, 1986, that it is proceeding to

implement certain modifications to the containment. This action will keep the

plant shutdown until early 1987.

At a meeting with NRC on September 9,1986, Boston Edison stated that it plans

to provide the capability to connect the fire water system to the DPR system.

This would provide an additional source of water for the drywell sprays.

Provision will also be made for connecting fire truck pumping capability

to the RHP system. The installation of a third diesel generator, which would

be particularly helpful during station blackout conditions, is under serious

consideration. Also, being considered is a reduction of the 24-hour period at

the end of reactor operation when the containment is not presently required to

be fully inerted. Procedure changes and training appropriate to all such plant

modifications will be implemented before plant startup. The NRC staff will

monitor these modifications to assure that they do represent safety enhancements

.and have no adverse safety impact on existing systems.
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Petitioners also requested that the NRC require Boston Edison to submit a

feasibility study on all possible structural modifications prior to NRC

approval of specific modification proposals. At the present time neither

' Boston Edison nor the staff nor the petitioners have identified any structural

modifications to the Pilgrim containment that would be warranted by severe

accident considerations. This request is, therefore, denied.

CONCLUSION - The petitioners' assertions with respect to inherent design flaws

in the pressure suppression system utilized at the Pilgrim plant have been

previously reviewed and conclusions reached within the context of NRC regulations

and guidance. Modifications to re-establish containment design margins have been

implemented. Evaluations of the Mark I containment with respect to severe

accidents are continuing: (1) through the implementation of the Commission

Policy Statement on Severe Accidents: (2) through NRC staff and industry,

initiatives to improve containment performance for all BWR's; (3) through an

NRC appraisal of the Chernobyl accident; and, (4) through the licensee's

initiative. In no case has sufficient evidence been presented that would

indicate that the Pilgrim plant should not operate while resolution and risk

reduction improvements are considered. That is, there is not sufficient

evidence of either design flaws at Pilgrim, or high risk, which warrants a show

cause order for the plant to remain closed or to suspend the operating license,

e

|

. .- . - ---- . . . - - - -~_ _ - . . . . . . . - - - - -


