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General Comment

Attached are comments and some thoughts regarding risk assessment guidance.
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Disclaimer

The comments in here are solely the author’s and do not reflect or in any way represent the
views of any other individual, institution, organization, enterprise, or group of individuals.

Comments

1. The regulatory guide is well written and consistent with other similar regulatory risk

guidance.

2. Thoughts prompted from review of DG 1322 and use of other risk guidance follow
that, if considered in the longer term, may be helpful to investigators as new guidance
is developed and existing guidance is revised:

(a) Consideration might be given to how much emphasis is placed on frequency of
core damage and frequency of large radiation release in guidance.

i

ii.

ii.

For example, regarding DG 1322, the frequency of a sufficiently large loss of
coolant accident that progresses to the recirculation phase and then results
in core damage due to clogging up systems, structures, and components is
clearly very small (of the five core damage events in roughly 15,000 reactor
years of commercial reactor operation worldwide, none are from this sce-
nario). It seems that unless there is something fundamentally wrong with
modern design standards, typical probabilistic risk assessment of these val-

. ues will inevitably be small.

Scenario results and subsequent analysis may have more usefulness for
decision-making regarding design alternatives than core damage and large
early release. For example, ‘risk curves’ might be more useful for industry
and USNRC investigators when evaluating design alternatives and risk of
vulnerabilities in adopted designs. That is, it seems we are concerned with
the significance of the various problems that may arise in design alterna-
tives rather than these frequencies. A parallel example (found in academic
literature) may be regulations requiring large ocean liners to carry lifeboats.
Even though it is unlikely that providing lifeboats is justified based on the
frequency of sinking, they are included to reduce (although not eliminate)
the loss of life in case of an accident.

The abscissas in the ACDF, CDF and ALERF, LERF figures in Regula-
tory Guide 1.174 probably (for many reasons) do not meaningfully represent
absolute risk values. For example, organizational risk contribution (not hu-
man reliability), known to be at the root cause of core damage events and in
fact most major industrial accidents, is not explicitly included in regulatory
risk guidance. The requirement in Regulatory Guide 1.174 ‘Over-reliance




on programmatic activities ...” seems to be aimed at the issue but is part of

- guidance on defense in depth, as opposed to an explicit requirement of the

risk assessment.

(b) Some consideration could be given to adding clarity to guidance on uncertainty
as it applies to risk assessment versus design uncertainties.

i. The motivation here is that safety margin is already included in design

ii.

standards to account for uncertainty in the design models, manufacturing
errors, and so forth. Also, design uncertainties as included in the design
of components (systems, structures, components) is intentionally biased for
each individual performance consideration.

Based on very limited experience with GSI-191, the author has the impres-
sion that there is an expectation that risk assessment should include similar
bias uncertainty as well. If followed, such practice could cause unrealistic
assessments of risk and possibly lead to wrong conclusions regarding design
alternatives. That is, it seems the risk assessment should evaluate the in-
tegrated design realistically ‘as designed’ with unbiased uncertainties and
thereby avoid double-counting of safety margins. This approach may pro-
vide the best chance of revealing vulnerabilities in the integrated design
otherwise missed in individual component designs.

(¢) Consideration should be given to removing defense in depth and safety margin
from regulatory risk guidance in regard to the following thoughts.

i.

i

iii.

Wrap up

It seems that compliance with defense in depth and safety margin is funda-
mentally required in long-standing regulatory design requirements and the
concepts lie outside the domain of quantitative risk assessment.

Defense in depth and safety margin appearing in risk assessment guidance
may cause confusion among USNRC and industry investigators and could
wrongly be interpreted to imply a weakening of those long-standing require-
ments. _

It seems that the risk assessment should be clearly identified as ‘an-addition
to’ existing engineering design standards. That is, alternative designs should
already comply with design standards such as general design criteria. The
risk assessment should then provide additional information to help demswn—
makers choose the best (in their judgment) design choice.

The draft guidance is well written and counsistent with other similar guidance in USNRC

regulations and should work well for industry investigators.
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Some thoughts that may differ or even contradict mainstream views on regulatory guid-
ance and development of regulatory guidance are offered. Some of the academic literature
reviewed in support of these thoughts is included in the bibliography. As new guidance
is developed and existing guidance is revised, consideration of these thoughts may help
reduce confusion and enhance effectiveness of regulatory guidance.
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