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The Honorable Lando W. Zech, Jr. 
Chairman  
U.S. Nuclear Regulatory Commission  
Washington, D.C.  20555  
 
Dear Chairman Zech:  
 
SUBJECT:   FURTHER ACRS COMMENTS ON IMPLEMENTATION OF THE SAFETY GOAL  
           POLICY   
 
During the 346th meeting of the Advisory Committee on Reactor Safe- 
guards, February 9-11, 1989, and in meetings on October 6-7, December  
15-16, 1988, and January 12-14, 1989, we continued our review of the  
NRC staff's plans for implementing the Safety Goal Policy.  We had  
the benefit of a draft paper for Commission approval, "Implementation  
of Safety Goal Policy," dated January 17, 1989, and of presentations  
by a member of the staff.  We had previously commented to you on this  
subject in our letters of May 13, 1987, and April 12, 1988, following  
a number of exchanges with the NRC staff, including several meetings  
with our Subcommittee on Safety Philosophy, Technology, and Criteria  
as well as with the full Committee.   
 
Although we agree with the general direction of the staff's recom- 
mendations, we have substantive differences about a number of issues.   
We urge the Commission to implement the policy after considering our  
recommendations. 
 
Background 
 
The draft paper proposes guidelines for the NRC staff to use in  
implementing the Safety Goal Policy.  These guidelines include the  
structure of an implementation plan, definitions, and quantitative  
objectives.  The paper calls for these guidelines to be incorporated  
into the policy statement itself through an amendment.  In addition,  
the paper proposes that potential averted on-site costs be used as an  
offset to licensee costs in cost-benefit analyses.  And finally, the  
paper asks the Commission itself to consider whether the policy  
should be amended to clarify the relationship of the safety goal and  
the statutory standard of adequate protection.   
 
Before commenting specifically on the staff paper, an observation  
about the use of probabilistic risk assessment (PRA) and its relation  
to the safety goal is appropriate.  Although it is frequently said  
that "the bottom line is the weakest part of PRA," the fact remains  
that the safety goal cannot be implemented without the bottom line.   
Without this bottom line and a safety goal to which it can be com- 
pared, either explicitly or implicitly, PRA becomes a never-ending  
search for outliers.  Although it is satisfying to some engineers and  
analysts to identify "dominant" contributors to risk, especially  
those that can be eliminated readily, there is nothing necessarily  



less safe about a plant that has most of its risk embodied in one or  
two outlier sequences than a plant that has its risk distributed more  
or less uniformly over 20 sequences.   
 
Structure of the Implementation Plan    
 
The draft paper describes a structure similar to that suggested in  
our letter of May 13, 1987, but with some differences.  We continue  
to prefer the structure we recommended, a hierarchical arrangement of  
five levels using the multiple goals in the policy statement of  
August 6, 1986.   
 
The staff's current proposal is consistent with our recommendations  
for Levels One and Two.  Level One is the pair of qualitative goals  
and Level Two is the two quantitative health objectives.   
 
Our recommendation for Level Three would be the general performance  
guideline that large accidental releases should occur no more fre- 
quently than 1E-6 per reactor-year.  The staff's Level Three proposal  
is similar, but differs in the definition of "large release."   
 
The staff proposal defines a large release as "a release that has a  
potential for causing an offsite early fatality."  We are still not  
satisfied with this definition for two reasons.  First, it can or  
could be considered as little more than the quantitative health  
objective in Level Two, but at a level ten times more conservative.   
Second, this considerable additional conservatism is not accompanied  
by a significant simplification.  The use of the word "potential" in  
order to encompass the release at Chernobyl will require the use of  
Level 3 PRA results with a suitable prescription or selection of  
potential meteorology and population distribution or location.   
Although this would be possible for specific plants, it would require  
arbitrary assumptions if the safety goals are to be used to test the  
sufficiency of the Commission's regulations or to provide a basis for  
establishing design criteria for containments for future plants. 
 
We continue to believe that a definition in terms of the release  
itself is preferable.  It might be defined in terms of curies, leak  
or release rate, or fraction of the core or containment inventory.  
In any case, it should be independent of the site characteristics and  
should provide some criteria against which the design or performance  
of containments can be tested.  We urge you to request the staff to  
continue seeking a means to define a large release that is not  
significantly more conservative than the Level Two health objectives  
and that focuses the mitigative function on containment design  
characteristics independent of site or population characteristics. 
 
Our recommendations for Level Four consisted of three specific  
performance objectives:  (1) core melt probability, an expression of  
the effectiveness of a plant's prevention systems, (2) conditional  
probability of containment failure, an expression of the effective- 
ness of a plant's mitigation systems, and (3) an expression of how  
well a plant is operated.  (We use here the term "prevention" to  
describe those activities and systems intended to keep the reactor  
core from melting, and "mitigation" to describe those activities and  
systems intended to keep away from the public fission products that  
would be released from a melted core.)  Level Four proposed by the  



staff is significantly different from what we recommended.  It would  
consist of only one of the three objectives we recommended, a limit  
on core damage frequency.  This loses the balance between prevention  
and mitigation, one form of defense-in-depth, that is inherent in our  
inclusion of a containment performance objective.  We believe this  
balance should be retained. 
 
The staff proposal for Level Four also omits the ACRS recommendation  
for a quantification or objective statement of how well a plant is  
operated.  We called this a "plant performance objective."  We have  
not been able to develop a workable definition for this, nor has the  
staff.  In light of this, we rely upon the alternative recommendation  
made in our letter of April 12, 1988:  "If this cannot be done, a  
prominent caveat, e.g., a warning that PRA results do not tell the  
full story, should be made a part of the policy or of the implementa- 
tion plan."  We recommend that such a statement be made an explicit  
part of the plan.   
 
In our letter of May 13, 1987, we recommended a quantitative objec- 
tive of 1E-4 per reactor-year for "core melt" as a part of the Level  
Four performance objectives.  In our letter of April 12, 1988, we  
more carefully defined the event that should be associated with this  
quantitative objective as the "loss of adequate core cooling (core  
overheating beyond design-basis limits)."  The staff proposal seems  
to agree with our recommendation.  We caution, however, that compari- 
sons of this objective with some of those proposed by others under  
the description of core melt probability can be misleading.   
 
We disagree with the staff's proposal to use 1E-5 per reactor-year as  
the target for mean core damage frequency for future plants.  This  
difference from the objective for existing plants introduces an  
arbitrary level of conservatism which conflicts with the criterion we  
suggested for linking the hierarchical levels of safety goal objec- 
tives; that is, that each subordinate level of the hierarchy should  
be consistent with the level above and should not be so conservative  
as to create a de facto new policy.  Not only would the staff pro- 
posal introduce a major inconsistency with the Level Two and Three  
objectives, but it would result in loss of balance between prevention  
and mitigation because arguments could then be made that the higher  
levels of the safety goal hierarchy could be met readily without the  
need for accident mitigation systems such as containment buildings.   
The Commission's safety goal should be the same whether considering  
the adequacy of regulations for existing plants or for future de- 
signs, and whether for LWRs or other types of reactor plants.   
 
Definition of "Adequate Protection"   
 
The term "adequate protection" has importance in the legal areas of  
safety regulation.  Although it is needed and used with apparent  
precision in legal instruments, its technical definition is not  
precise.  In general, it is accepted as equivalent to the term "with  
no undue risk to public health and safety" often used in other  
contexts.  Another term, "in full compliance with the regulations" is  
used as a surrogate, on occasion, for either of these.   
 
We believe that the safety goal should play an important, but in- 
direct, role in defining adequate protection.  Ideally, compliance  



with the Commission's regulations is a suitable surrogate for defin- 
ing adequate protection of the public.  However, we believe that the  
adequacy of the regulations should be judged from the viewpoint of  
whether nuclear power plants, as a class, licensed under those regu- 
lations, meet the safety goals.  It is our understanding, following  
discussions with the staff, that the staff proposes the safety goal  
to be a sort of aspirational objective which would be sought but not  
necessarily reached.     
 
With the safety goal approach now proposed by the staff, a class of  
plants that meets existing regulations (therefore meeting a standard  
of adequate protection) would be obliged to make improvements up to  
the safety goal, if cost-benefit arguments so dictated.  The imple- 
mentation plan proposed earlier by the staff would have used the  
safety goal as the minimum standard (i.e., adequate protection) and  
cost-benefit arguments could have been used to justify further  
improvements, without other limits.  We believe that neither of these  
approaches is a proper use of the Safety Goal Policy.   
 
We believe that the proper use of the safety goals is embodied in two  
principles which we have previously recommended:   
 
  (1)  The safety goal is a definition of how safe is safe enough. 
 
  (2)  At the present time, the safety goal should be applied to  
       judging the adequacy of regulations and regulatory prac- 
       tices, and not to make specific decisions about individual  
       plants.   
 
The Commission has taken a bold and progressive step in proclaiming  
the Safety Goal Policy.  It is an attempt to place the regulation of  
safety in nuclear power plants in an appropriate context relative to  
other risks in society.  It is imperfect, but it is as useful a step  
as has been taken by any industry or regulatory agency.  Using  
concepts of cost-benefit analysis or, even worse, ALARA (as low as  
reasonably achievable), dilutes the achievement and effectiveness of  
the Safety Goal Policy.  We believe that the safety goal is a good  
present standard for "how safe is safe enough."  Further, as we have  
stated earlier, we believe that the safety goals should be used to  
judge the adequacy of the regulations from the standpoint of whether  
those regulations result in classes of nuclear power plants which can  
be and are operated in such a way as to meet the safety goals, and  
thus provide adequate protection to the public.   
 
A wide community of safety experts and policy makers has concurred,  
after extended deliberation, in accepting the Safety Goal Policy as  
reasonable, based on present knowledge.  It may be that future  
information about reactor risk or societal risk will cause a need to  
adjust the safety goal one way or another, or to make different  
implicit allowance for uncertainty.  Until that happens, we believe  
that the safety goal should be accepted as an unambiguous working  
standard for the regulation of nuclear power, along the lines we have  
suggested.   
 
Cost-Benefit Analysis   
 
The staff paper proposes that cost-benefit analyses made to evaluate  



proposed plant safety improvements should use averted on-site costs  
as an offset to the plant costs entailed in making such improvements.   
We believe that this is appropriate in making cost-benefit assess- 
ments, although it inevitably adds uncertainty to the results.   
However, as discussed above and as we stated in our letter of April  
12, 1988, we believe cost-benefit analysis is not properly a part of  
safety goal implementation (in contrast to "backfit" implementation).   
 
Incorporation of Guidelines Into the Policy   
 
We concur with the staff proposal to incorporate certain of the  
implementation guidelines as amendments to the policy statement.  We  
have no preferences or comments about the details of this, beyond the  
reminder that the safety goal is a policy statement, not a regula- 
tion. 
 
Coherence Among Regulatory Policies 
 
The Safety Goal Policy has been in existence for some time and has,  
in fact, been an influence in recent regulatory activities.  We  
believe a clear implementation plan is necessary to ensure that it is  
applied comprehensively, consistently and unambiguously.  Several  
major Commission decisions are presently on the horizon regarding,  
for example, the Severe Accident Policy, the issue of Mark I con- 
tainment adequacy, certification of advanced reactor designs, and  
evaluation of plant operations.  In each of the these, the question  
"how safe is safe enough" must be answered, either implicitly or  
explicitly.  The safety goal can and should bring greater objec- 
tivity, consistency and clarity to deliberations and decisions about  
these issues.   
 
 
                                  Sincerely,  
 
 
 
 
                                  Forrest J. Remick  
                                  Chairman  
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