July 15, 1997 SECY-97- 148

FOR: The Conmmi ssioners
FROM L. Joseph Callan [s/
Executive Director for Operations
SUBJECT: RECOMMVENDATI ON ON NEED FOR RULE ON ADVANCED LI GHT WATER
REACTOR

SEVERE ACCI DENT PERFORMANCE
PURPOSE:

To provide the Conmi ssion with a reconmendati on on the need for generic
rul emaki ng on Advanced Light Water Reactor (ALWR) severe accident
per f or mance.

BACKGROUND:

The staff proposed, in SECY 90-341, "Staff Study on Source Term Update
and

Decoupling Siting From Design," dated October 4, 1990, an integrated set
of

activities to address regulatory inplenentation of updated source term

i nformati on and plant design requirenents related to severe accidents.
In

t hat paper the staff outlined a two phased approach to decoupl e reactor
siting

and plant design via rul emaki ng changes to Parts 50 and 100. |In Phase |
t he

staff proposed a rulemeking to revise reactor site criteria under 10 CFR
100

based on siting criteria described in Regulatory Guide 4.7. Under Phase
I, a

rul emaki ng woul d revise Part 100 to delete the dose cal cul ation
requi r ement

and revise Part 50 to include a revised source termor plant design
requi rements based upon revised source terminsights.
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An advance notice of proposed rul emaki ng was published (57 FR 44513) on



Sept ember 28, 1992, outlining alternative approaches to generic
regul ati on

addressing the chall enges from severe accidents for future |ight water
reactors. In SECY 93-226, "Public Comments on 57 FR 44513- Proposed Rul e
on

ALVWR Severe Accident Performance," dated Septenber 14, 1993, the staff
provi ded a sunmary and di scussi on of the public conmments received on the
proposed rul e on advanced |ight water reactor (ALWR) severe acci dent
performnce and recommended del aying a final decision to issue a rule.
In an

SRM dat ed Sept ember 14, 1993, the Conm ssion approved the staff
reconmendati on

to delay a decision on generic rulemaking at least until after the Final
Safety Eval uation Reports (FSER) are issued for the evolutionary designs,
t he

ABWR and the System 80+. The Conm ssion also expressed the view that a
st af f

recomrendati on on generic rul emaki ng should await and reflect sone
further

experience with plant-specific design certification rul enaking

pr oceedi ngs.

Additionally the Comm ssion directed that the generic rulemaking, if
needed,

shoul d foll ow conpletion of the revisions to 10 CFR 50 and 10 CFR 100
whi ch

address siting and source terns.

DI SCUSSI ON:

The staff believes that the status of the reviews of the evolutionary and
passi ve designs and related certification rul emaki ngs has reached the
poi nt

where our experience allows us to offer a recomendati on on generic

rul emaki ng. The staff believes that the value in pursuing generic severe
acci dent rul emaki ng does not warrant the resource expenditure.

Therefore, the

staff recomrends withdrawal of the advance notice of proposed rul enaking.

The design certification for the ABWR design was conpleted on May 19,
1997,

(62 FR 25800) and the design certification of the System 80+ desi gn was
conmpl eted on May 21, 1997 (62 FR 27840). Further, on Decenber 11, 1996,
t he

Comni ssion published the final revisions to 10 CFR 50 and 10 CFR 100.
These

activities, the ongoing review of the AP600 and the nunerous interactions
with

the Commission relative to the review and design certification of future
reactors have provided us with the necessary experience to reconmend
action on

rul emaki ng.

The advance notice of proposed rul emaki ng published in 1992 (attached)
outlined three alternative approaches to the specification of



requirements

addressi ng severe accident performance. The first alternative, described
as a

hardware oriented rule, would specify reasonabl e design features or

desi gn

characteristics directed towards prevention or mtigation of explicitly
identified risk significant phenonena. The risk significant phenonena
identified were: hydrogen generation, transport and conbustion; high
pressure

nmelt ejection; core concrete interactions and basenmat abl ation; long term
cont ai nment overpressurization; steam explosions from fuel -cool ant

i nteractions; and contai nnent bypass. These phenonena represent the
potenti al

contributors to containnment failure or bypass and thus the nechani sms for
| arge offsite radioactive release. Alternative 2, described as a
phenonena

oriented rule, is a nodification of the first alternative wherein an
overal |

cont ai nment perfornmance goal would be specified along with the phenonena
to be

considered, as identified above. The designer would then be required to

perform anal ysis of the inpact of those phenonena and devel op and propose
t he

design features to neet the goal. Regulatory guides woul d address
anal ytica

nmet hods, acceptance criteria and design criteria for hardware. This
appr oach,

simlar to Alternative 1, would be an overlay on the existing design
basi s

specified in 10 CFR Part 50 and justified on an enhanced safety basis.
The

third alternative, described as a general design criteria (GDC) oriented
rul e,

i nvol ved devel opnent of a set of new design requirenents to address
specific

chal | enges and i ssued as changes to Appendix A, "General Design Criteria"
to

10 CFR Part 50. Each new design criterion would describe the nature of
t he

chall enge as well as the success criterion. This approach, which was

pr oposed

by the ACRS in a letter to Chairman Carr, dated May 17, 1991, also

i nvol ved

t he devel opnment of Regul atory CGuides to provide additional guidance on
anal ysi s net hods and assunptions. This approach is sinilar to the other
alternatives, especially Alternative 2, but differs in that the existing
10

CFR Part 50 design basis would be nodified to include severe accidents.

As discussed in the Supplenmentary Information of the advance notice of
proposed rul enaking, a primary purpose for the generic severe accident
rul emaki ng was to add consi stency and standardi zation to the resol ution
of



severe accident issues for future designs based on current technica

i nformation. Further, in SECY-93-226, the staff expressed the view that
t he

current requirements regarding severe accidents addressed in 10 CFR

50. 34(f)

do not conpletely reflect current technical information (10 CFR 50. 34(f)
was

i ssued as a final rule on January 15, 1982). For exanple, while 10 CFR
50. 34(f) contains requirements addressing the severe accident chall enge
associ ated with hydrogen generati on and conbustion, there were no
provi si ons

dealing with other phenonena that inmpact containnment perfornmance, e.g.,
hi gh

pressure nmelt ejection with direct containment heating and core concrete
i nteractions and ex-vessel debris coolability. However, in addition to
t he

requirements of 10 CFR 50.34 (f), 10 CFR 52.47 (a) requires an applicant
to

perform a design-specific PRA. The discussion and interactions on severe
acci dent provisions, which served as the basis for the approval in the
FSERs

for System 80+ and ABWR, reflect an updated status of our understandi ng
of

severe accident challenges, including technical insights on high pressure
mel t

ej ection and ex-vessel debris coolability. Wiile the staff's original
techni cal reconmendati ons were outlined in SECY-90-016, "Evol utionary

Li ght

Wat er Reactor (LWR) Certification Issues and Their Relationship to
Current

Regul atory Requirenents,"” dated January 12, 1990, nunerous subsequent
SECY

papers includi ng SECY-93-087, "Policy Technical, and Licensing |ssues
Pertaining to Evolutionary and Advanced Light-Water Reactor (ALWR)

Desi gns, "

dated April 2, 1993, outlined the evolution of staff positions for the
evol utionary and advanced passive reactors considering; 1) infornmation
from

the review of current operating reactor designs, evolutionary designs and
advanced passive ALWR designs, 2) insights from probabilistic risk
assessnents, 3) Commi ssion guidance, 4) the review of the EPRI Uility
Requi renents for evol utionary and passi ve ALWR designs, and 5) insights
from

the severe accident research program \Wile, in general, the staff
bel i eves

consi stency anmpong nmany design reviews is best achieved through generic
rul es,

as a practical matter, since the nunmber of new applicants is likely to
remain

quite limted, it is nore efficient to proceed with design-specific

revi ews.

In fact, the staff is not aware of any new applicants in the foreseeable
future.



Anot her purpose of the generic severe accident rul emaking, i.e.,
facilitation

of design certification rul emaking, has been rendered noot by the
experience gained in design certification rulenakings. Furthernore, now
t hat

the design certification rul enakings are conpleted for the General

El ectric

Advanced Boiling Water Reactor and ABB-CE System 80+, the only design
currently under staff reviewis the Westinghouse AP600. This reviewis
eval uating the AP600 design agai nst the selected technical and severe
acci dent

requi rements given in SECY-90-016 and SECY-93-087. The resolution of
severe

acci dent design specific requirenments would be set forth in the AP600
desi gn

control docunment and approved in the AP600 design certification

rul emaki ng.

The Commi ssion could ensure its expectations for standardi zati on and
enhanced

safety are mmintained by inposing a restrictive change process, as the
Comrission did in the certifications of the two evol utionary designs.

Whil e certain argunents in favor of generic rulemking (i.e., pronoting
consi stency and standardi zation in the resolution of severe accident

i ssues

and providing guidance to future LWR designers and applicants) continue
to

apply in varying degrees, practical aspects |linmt the need for such an
activity. At this point, given the |ack of any new potential plant or
desi gn

applicants, the staff believes that the benefits of generic rul emaki ng do
not

justify the allocation of staff resources to proceed with the devel oprment
of

new regul ati ons addressi ng severe accidents. Wile severe accident
research

has made substantial progress in resolving specific technical issues
(e.qg.,

Mark | liner failure, direct contai nment heating, in-vessel steam
expl osi ons,

hydr ogen conbustion) much of the issue resolution research has focussed
on the

consi deration of these issues relative to current plant designs.
Addi ti ona

substantial effort would be required, depending on the approach taken, to
devel op generic regulatory requirenents i ndependent of plant design.
VWi | e

consi derable effort went into devel oping the advance notice of rul emaking
and

addressing the public coments received on the three alternatives, there
was

no cl ear consensus on either the need for rulemaking or on a preferred
regul atory approach. It is anticipated that considerable effort would be



required to develop a preferred regul atory approach. Finally,

devel oprent

over the next several years of a conprehensive integrated set of
regul ati ons

addressing severe accident issues, with the acconpanyi ng regul atory
gui des,

woul d be conpeting with other resource needs.

Upon consideration of the potential value of a generic rule, the status
of the

review and design certification of future reactors, and the potenti al
resource

requi rements, the staff believes that the value in pursuing generic
severe

acci dent rul emaki ng does not warrant the resource expenditure. Wile the
staff does not perceive the need for generic rulenmaking in the
foreseeabl e

future, should conditions change regardi ng potential applicants, the

st af f

woul d reassess the merits of rulemaking and advi se the Conm ssion at that
tinme.

OGC has reviewed this paper and has no | egal objection. The ACRS was

briefed
on the reconmendati on contained in this paper

RECOMMVENDATI ON

That the Comm ssion approve the staff's plans to withdraw the advance
notice

of proposed rul enaki ng on severe accident performance for future |ight

wat er
reactors.

L. Joseph Callan

Executive Director

for Operations



