UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

_GENERIC SAFET

INSERTION 1

Insert




Supplement 3 to NUREG-0933, continued

Saction 4 -
References pp. R-1 to 45, Rev. 1
Appendix B -

Page 2 of 2

pp. 4.HF02-1 to 7
pp. R-1 to 50, Rev, 2
pp. A-9 to 27

/B2 Joyd




Revision 2

INTRODUCTION

I. BACKGROUND

A.

06/30/85

NRR Operating Plan

The NRC Policy and Planning Guidance, 1983 (NUREG-0885,%!° Issue 2),
in addressing the area of Coordinating Regulatory Requirements
(Planning Guidance, Item 5, p.6), states that "...a priority list

of generic safety issues including TMI-related issues based on the
potential safety significance and cost of implementation of each
issue" should be submitted to the Commission for approval. This
guidance is reflected in the NRR Operating Plan which assigns to the
Division of Safety Technology (DST) lead responsibility for preparing
a list of generic safety issues and their priority.

This report contains a recommended priority list with a documented
basis for the priority of each issue, submitted in response to the
assignment made by the NRR Operating Plan. These "final" priority
rankings can, of course, be reconsidered in those cases where develop-
ments in the course of resolution efforts or other new information
suggest cause for review.

Purpose and Scope

The primary purpose of the priority rankings is to assist in the timely
and efficient allocation of resources to those safety issues that have
a high potential for reducing risk and in decisions to remove from fur-
ther consideration issues that have little safety significance and

hold little promise of worthwhile safety enhancement. However, issues
of such gravity that consideration of immediate action is called for
are not included in this prioritization program, because of the com-
pressed time scale on which decisions for such issues must be made.

The prioritization focuses on generic safety issues, i.e., possible
deficiencies in the design, construction, or operation of several or

a class of nuclear power plants such that the protection of the public
from radiation may be inadequate. However, the metiod can be used to
identify changes in current requirements that could significantly
reduce the impact (usually cost) on licensees without any substantial
change in public risk. Issues of th s type have been identified as
Regulatory Impact issues to clearly Jifferentiate them as not being
potential deficiencies in the safety of nuclear power plants but,
nevertheless, possibly worthwhile.

In order to identify generic safety issues, all issues are reviewed
to determine their safety significance. Where the Tist includes
issues that concern primarily the licensing process or environmental
protection and do not involve significant safety-improvement elements,
they are identified accordingly and noted for separate consideration
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tection issues are issues involving impacts on the human environment
and the values sought to be protected by the National Environmental
Policy Act (NEPA). Licensing issues are issues not directly related
to protecting public health and safety or the environment. These
include issues related to increasing knowledge, certainty, and under-
standing of safety issues in order to increase confidence in assessing
levels of safety; improving or maintaining the NRC capability to make
independent assessments of safety; establishing, revising, and carry-
ing out programs to identify and resolve safety issues; documenting,
clarifying, or correcting current requirements and guidance; and
improving the effectiveness or efficiency of the review of
applications.

outside the safety-issue priority ranking scheme. Environmental pro- ‘

The risk estimates developed for safety issues are useful as rough
approximations for comparative purposes but are not necessarily
applicable to assessment of absolute levels of risk attributable to
particular issues. Similarly, the value/impact scores provide, for
the lTimited purpose of prioritization, tentative assessments of rela-
tive potential for cost-effective resolution. They are not intended
to be applied as value/impact determinations for any regulatory
proposal that may ultimately result from efforts to resolve an issue.
In addition, the assumed resolutions are not intended to prejudge
the final resolutions but are only assumptions that are necessary

to do prioritizations.

The 1ist of issues includes pending issues in the following groups: ‘

1. TMI Action Plan items under development (NUREG-0660).4% These
issues are covered in Section 1. The priority recommendations
in the present report exclude the issues that are being imple-
mented under NUREG-0737.98

2. Task Action Plan items, previously-proposed issues in NUREG-03712
and NUREG-0471%, plus the subsequently added issues A-42 through
A-49. These issues are covered in Section 2. However, issues
designated as USIs are excluded from this current prioritization
because they are already receiving high-priority attention on
the basis of priority decisions previously made. In the future,
USIs will come from the l1ist of newly-proposed issues and will
have been prioritized.

3. New Generic issues, originated in NRR or identified by the ACRS,
AEOD, or others. These issues are covered in Section 3. As
issues identified by AEOD and others are prioritized, they will
be included in Section 3 and published in future supplements to
this report. A cross-reference listing of AEOD reports and I
corresponding generic issues is provided in Table IV.

4. Human Factors Program Plan (i4FPP) items under development in NRR
and outlined in NUREG-0985.%9% These items will be prioritized
in future supplements to this report and included in Section 4.

A listing of all issues and their priority rankings appears in Table II. ‘
A summary of the number of issues in each category is shown in Table III.
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How the Work Was Done

The work was done, in accordance with the criteria described in Para-
graph II, by the Safety Program Evaluation Branch (SPEB), C3T, in
consultation with others in NRR and elsewhere in NRC with knowledge
of the issues or expertise in the technical disciplines involved. In
a number of instances, technical or cost information was obtained
from industry and other outside sources. The Battelle Pacific
Northwest Laboratories (PNL), under a technical-assistance contract,
developed detailed methods to quantify safety benefits and costs for
specific issues and provided safety-benefit analyses and cost infor-
mation for many of the issues. SPEB, with internal consultations as
necessary, reviewed and applied the PNL-supplied technical factors,
in conjunction with additional factors, in actually developing the
proposed priority rankings and recommendations.

Systematic peer review of each prioritization analysis within NRC
contributed to the assurance that analyses were complete and accu-
rate and that the judgments were soundly based. This review was done
in two stages. First, the analysis for each issue was reviewed by
the NRC organization unit or units whose area of responsibility or
specialized knowledge was substantially involved. These reviews were
usually made by the cognizant Branch Chiefs and concurred in by NRC
Division Directors. Second, comments were either resolved or, in a
few instances, identified as differences that could not be resolved.

After publication of this report, comments from the ACRS, the indus-
try, and the public will be considered in any further reassessment of
priority.

Priority Categories: Their Meaning and Proposed Use

Four priority rankings are used: HIGH, MEDIUM, LOW, and DROP. They
are intended for use in guiding allocation of NRC resources and sche-
duling of efforts to resolve the various issues, in conjunction with
other pertinent factors (such as the nature, extent, and availability
of manpower and material resources estimated to be required; length
of time needed to resolve; conflicts in resource allocation and sche-
duling among items of comparable priority; status of affected reac-
tors; and budget constraints).

An issue is considered resolved, indicated by NOTE 3 in Table II,

when its resolution has resulted in the establishment of regulatory
requirements or guidance (by rule, Standard Review Plan change, or
equivalent) or a documented authoritative decision that no change in
requirements is warranted. For those issues that result in new re-
quirements, the next step is implementation which is considered com-
plete when the licensees have committed to, and the staff agrees with,
a scope and schedu.e for the modification of hardware or operations
at the affected plants. Verification that licensee commitments have
been met is done by the Office of Inspection and Enforcement (OIE).
Generally, priority rankings are not assigned to issues that have
been resolved. However, in those cases where issues were resolved
after having been identified for further pursuit by the prioritization
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process, the related calculations have been retained in the text for
future use.

Resolution of an issue is considered available, indicated by NOTE 2

in Table II, when proposed or recommended changes to requirements or
guidance are documented in a NUREG report, NRC memorandum, Safety Eval-
uation Report, or equivalent. Possible resolution of an issue is con
sidered to be identified, indicated by NOTE 1 in Table II, when a pos-
sible technical resolution is under evaluation and the evaluation is
nearing completion. Further work may be required as part of the review
and approval process before a change in requirements or guidance is
issued. Priority rankings were not assigned to issues that are nearly
resolved (denoted by NOTES 1 and 2) because approval of changes to
requirements, based on the resolution of an issue, requires that a
detailed value/impact evaluation of the safety benefit, implementation
costs, and other relevant factors be made. Prioritization would dup-
licate this value/impact analysis, but in a less comprehensive manner.
Therefore, the effort that would be needed to prioritize an issue
should be devoted to completing the final evaluation of the issue
rather than making a tentative judgment as to the importance and

value of the issue.

Assignment of a HIGH priority means that strong efforts to achieve
an earliest practical resolution are appropriate. This is because:
(a) an important safety deficiency is involved (though generally the
deficiency is not severe enough to require prompt plant shutdown),
(b) a substantial safety improvement is likely to be attainable at a
low enough cost to make the improvement very worthwhile, or (c) the
uncertainty of the safety assessment is unusually large and an upper-
bound risk assessment would indicate an important safety deficiency.
Issues in this category are candidates for possible designation as
USIs.

A MEDIUM priority means that no safety deficiency demanding high-
priority attention is involved, but there is believed to be potential
for safety improvements or reductions in uncertainty of analysis that
may be substantial and worthwhile, though less so than for items
assigned a HIGH priority. Efforts at resolution should be planned,
perhaps over the next several years, but on a basis of not interfer-
ing with pursuit of HIGH-priority generic issues or other high-
priority work.

A LOW priority means that no safety deficiencies demanding at least
MEDIUM-priority attention are involved and there is little or no pro-
spect of safety improvements that are both substantial and worthwhile.
wWhen the prioritization process results in a LOW priority ranking for
an issue, approval of this ranking by the NRR Director signifies that
the issue has been eliminated from further pursuit.

The DROP category covers proposed issues that are without merit or
whose significance is clearly negligible. When the prioritization
process results in a DROP priority ranking for an issue, approval of
this ranking by the NRR Director signifies that the issue has been
eliminated from further pursuit.

o NUREG-0933
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‘ II. CRITERIA FOR ASSIGNING PRIORITIES

A Basic Approach

The method of assigning priority rank involves twc primary elements:
(1) the estimated safety importance of the issue, and (2) the esti-
mated cost of developing and implementing a resolution. Special
considerations may influence the proper use of those estimates.
These elements are applied as follows:

1. The issue is identified and defined. Since issues are often
complex and interrelated with other issues, careful definition
of an issue's scope and bounds is essential in arriving at a
sound and applicable assessment.

2. A quantitative estimate is made of the safety importance of the
issue, measured in terms of the risk (product of accident proba-
bilities and radiological consequences) attributable to the issue
and the decrease in that risk that may be attainable by resolving
the issue.

3. A quantitative estimate is made of the cost of resolution.

4. A numerical value/impact score is calculated by dividing the
estimated potential risk reduction by the estimated cost entailed.
This score denotes a value-impact relation, i.e., an estimated
‘ ratio of safety-improvement value to cost impact.

5. A priority rank (HIGH, MEDIUM, LOW, or DROP) is obtained by
application of critaria in which both the safety importance of
the issue and the value/impact-based numerical score are taken
into account. The score is not always directly applied to deter-
mine the priority rankings. In some cases the safety importance
of the issue is so great that it demands a HIGH priority, or so
minor that only a LOW priority (or a decision to DROP) is war-
ranted irrespective of the value/impact assessment.

6. The priority ranking is reviewed and modified if appropriate in
light of any special factors (discussed later in this section)
that might (a) bring into question the applicability of the
necessarily simplified calculation technique, (b) call for special
consideration of often large uncertainties in the gquantitative
estimates, or (c) should for some other reason influence the
ranking.

In summary, while the method has a quantitative emphasis, the calcu-
lated numerical values are used as an aid to judgment and not as
determinative of the ranking results. The nature of the specific
issue, the quality of the data base, and the scope of the necessarily
limited analysis determine in each case the dependability of the
numerical indications as a judgment aid.
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B. Safety Importance ‘

The safety importance of an issue is represented by the reduction in
risk that resolution could effect. Risk is ordinarily expressed here
in terms of the product of the frequency of an accident occurrence and
the public dose (in man-rem) that would result in the event of the
accident. If more than one accident scenario is important within the
necessarily rough risk estimates, the risks are summed.

The potential risk reduction calculated in this way is used in calcu-
lating the "value/impact score" as part of the simplied value/impact
analysis, discussed in Paragraph II.C below. It is also used directly
as a measure of safety importance, as discussed in Paragraph II1.D
below, in arriving at a priority rank that is influenced by the safety
importance of an issue as well as by the estimated value/impact rela-
tion of a projected solution.

The man-rem-based risk-reduction estimate may not be the only appro-
priate measure of an issue's safety importance in all cases. For
example, when a possible core-melt is involved but release outside
containment would be minor or highly improbable, contribution to the
core-melt probability may well be more indicative of safety importance.
Provision is made, as described in Paragraph II.D below, for use of
alternative measures of safety importance in determining a priority
ranking, when such alternative measures are useful.

C. Value/Impact Relation

A The Value/Impact Score Formula

To the extent reasonably possible, quantitative estimates are
made of the projected worthwhileness of resolving a generic
safety issue, by calculating a “priority score" that reflects

the relation between the risk reduction value expected to be
achieved and the associated cost impact. The concept is the same
as that presented in a Commission information paper in the summer
of 1981 (SECY-81-513,! Enclosure 3), but there have been subse-
quent modifications to the detailed method of calculation.

The basic formula is:

Safety Benefit
Cost .

Value/Impact Score, S =

where the safety benefit is the estimated risk reduction (event
frequency x public dose averted) that is achieved, and the cost
is that thought necessary to develop and implement a resolution
in the number of plants involved. The scoring computation for
any issue is then:

g = NFTD
-,
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where N is the number of reactors involved; T is the average
remaining life of the affected plants, stated in years; F is

the accident frequency reduction, stated in events/reactor-year;
D is the public dose from the radioactive material released from
containment, stated in man-rem; and C is the total cost of devel-
oping and implementing the resolution of the issue for all plants
affected, stated in millions of dollars. The total cost, C,
includes both the costs of developing the generic solution, which
are typically NRC costs, and the costs of implementation of the
solution in all affected plants, which include design, equipment,
installation, test, operation, and maintenance, and are typically
industry costs. The priority score, S, has the units of man-rem
per million dollars.

Rationale for the Formula

The qualitative diversity of factors entering value/impact
analyses in support of safety-issue prioritization, together
with inevitable quantitative uncertainties, makes any of various
possible value/impact score formulas necessarily imperfect.
Provisions are, accordingly, made to compensate for those imper-
fections to the extent practical (as discussed in Paragraph II.E
below).

The formula selected measures a total-safety-benefit/total-cost
relation. As discussed herein, it is applied within limits set
by possible overarching safety-importance considerations--where
a safety issue is either too important to depend on safety-cost
tradeoffs for attention or too trivial to merit attention at
all. Two principal arguments favor a formula of this type:

(a) The numerator is designed as a direct measure of the safety
values that it is NRC's primary mission to protect. The
denominator is designed to measure the overall cost impact,
including industry as well as NRC costs, and should thus
reflect the entire public interest in economy. The result-
ing ratio (the value/impact score) should, subject to the
stated caveats, reasonably approximate measuring the over-
all public interest in safety value received for total
resources expended.

(b) Optimizes the allocation of national resources, which in
most cases are mostly industry sources.

Risk Estimates

The basis of frequency estimates generally involves the foilowing:

(a) ldentification of the specific events which are the basis
for the concern, for which the consequences are to be estab-
lished, and which are to be eliminated or ameliorated by a
proposed technical solution,
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(b) Use of event sequence diagrams, fault trees, or decision
trees, if possible,

(c) Identified references and calculations, or stated assump-
tions for the numbers used,

(d) Consideration of the probability of common mode as well as
random independent failures.

Where possible numerical estimates are made based on operating
experience (usually LERs). Other sources include prior PRAs and
other risk and reliability studies. Some numbers are based on
engineering judgment. In such cases, the basis for that Judgment
is stated.

For the identified end event(s), the expected radiological con-
sequences are expressed in man-rem generally based on the radio-
active release categories described in the Reactor Safety Study
(WASH 1400,'® Appendix VI, pp. 2-1 to 2-5, reproduced as Appen-
dix A to this report). The table below gives estimated curies
released and approximate population doses for each release cate-
gory. The computer program CRAC2, applied to a typical mid-
west site (Braidwood) meteorology was used for the dose
calculations. However, the calculated doses were adjusted to
reflect the mean of the population density within a 50-mile
radius of U.S. nuclear power plants.®4 Assumptions and param-
eters used for the calculations were as follows:

- Dose consequences are reprecented by the whole body popula-
tion dose commitment (man-rem) received within 50 miles of
the site.

- An exclusion area of 1/2 mile was assumed with a uniform
population density of 340 persons per square mile beyond
1/2 mile. [That is the mean 50-mile-radius population
density projected for the year 2000 (NUREG-0348,7° p. T52).]

- Evacuation of people was not considered because
calculations suggest that, important though it may
sometimes be for people directly affected, the effect of
evacuation on the total population dose is likely to be
small.

- A1l exposure pathways were included in the basis of the
tabulated numbers, except ingestion pathways (i.e., inter-
diction of contaminated foods was assumed). (Farmland
usage parameters for the State of I1linois were used for
separate ingestion pathway calculations where made.)

- Meteorological data was taken from the U.S. National
Weather Service station at Moline, Illinois.
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table below. Although generally used, consequence estimates
were not solely based on these factors. Other factors were
used in some cases when more appropriate.

. The man-rem factors for each release category are given in the

Estimated occupational doses in postaccident cleanup, repair,
and refurbishment are added to the public dose. Generally,
20,000 man-rem for PWR-1 to 7 and BWR-1 to 4 releases and
6,000 man-rem for PWR-8 and 9 and BWR-5 releases were assumed,
based on the PNL estimates.®4

Where significant occupational exposure is incurred or averted
in implementing current requirements or the proposed resolution
of a safety issue, such exposure is taken into account, but
stated separately. Where more direct issue-specific
occupational-exposure information is lacking, dose estimates are
obtained by assuming an average dose rate of 2.5 millirem/hr
(based on the PNL analysis®* cited above) and multiplying by the
estimated number of man-hours involved.

Release Release Estimated public dose

Category (Curies) (man-rem)
PWR-1 1.2 x 10° 5,400,000
. PWR-2 9.3 x 108 4,800,000
PWR-3 5.2 x 108 5,400,000
PWR-4 2.8 x 108 2,700,000
PWR-5 1.3 x 108 1,000,000
PWR-6 1.0 x 108 150,000
PWR-7 2.1 x 108 2,300
PWR-8* 7.7 x 108 75,000
PWR-9* 1.1 x 103 120
BWR-1 1.1 x 10° 5,400,000
BWR-2 1.1 x 10° 7,100,000
BWR-3 5.0 x 108 5,100,000
BWR-4 2.1 x 108 610,000
BWR-5* 1.7 x 108 20

*Non-core melt. (Other release categories
involve ccre melt.)

No separate estimates were made for offsite property damage;
reasonably conservative use of the public dose estimates is an
adequate surrogate in this application. Furthermore, there is
no readily-available data on offsite damage that is realistic
and detailed enough to make estimates meaningful, reasonably
accurate, and generically applicable. If unusual or special
. offsite effects are not adequately represented by the public
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dose in some issues, this fact will be considered separately and .

explicitly in evaluating such issues.

The sum of the estimated risks of all the separate issues will
likely exceed the present estimate of the total risk of nuclear
power plants because of two factors. First, individual accident
sequences can be affected by more than one issue. The resolu-
tion of one issue would reduce the probability or consequences
of a certain set of accident sequences. Some or even all of
these sequences could be the same as some or even all of the
sequences affected by another issue. However, issues are
assessed independently and this interaction is not considered.
This interaction is strongest for issues related to human factors,
since human error affects almost all sequences. The sum of the
reductions in core-melt frequency estimated for all of the human
factors related issues may be as much as twice as great as total
human-factors contribution to total risk. However, most iss'es
not related to human factors are much less strongly interrelateq,
A second factor is that the risk associated with an issue is
more likely to be overestimated than underestimated. Where risk
estimates are widely uncertain, a reasonably conservative value
of risk reduction is generally selected to help assure adequate
priority to issues that may warrant attention.

Cost Estimates

Because cost estimates are used here only in relation to risk
estimates which are generally subject to more or less wide uncer-
tainties, only approximate costs are needed. Dependability, in
terms of guarding against omission of important or even dominant
cost elements, is more important than precision of the estimates.

The expected technical solution on which the estimate is based

is identified. Estimated costs are established by collecting
available data regarding engineering, procurement, installation,
testing, and periodic inspection and maintenance. Where data

are non-existent, estimates are based on judgments by the experts
involved. Assumptions and estimated uncertainties are identified.
Costs are estimated in 1982 dollars.

NRC costs include the following:

(a) Issue identification, analysis, resolution, and report
issuance,

(b) Research to establish proposed specific changes to licensing
requirements (or to determine that no change is required);
technical assistance contracts (including associated NRC
effort),

(c) Discussions, correspondence with industry owners' groups,

(d) Plant reviews,
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' (e) Preparing SERs and requirement documents and review of these.

The estimated cost of NRC professional time is based on $100,000
per person-year.

The costs to industry generally consist of some combination of
the folliowing:

(a) Licensing,

(b) Design,

(c) Equipment procurement,

(d) Installation,

(e) Testing, inspection, monitoring, and periodic maintenance,

(f) Plant downtime to effect a change, taken as the cost of
replacement power, at $300,000/day.

Industry manpower costs are taken as $100,000 per person-year.

In some cases, averted plant-damage costs can substantially affect
the priority. Estimates for such averted costs are developed
and used in separately stated calculations, so that the priority

' scores both with and without adjustment for averted plant-damage
costs are readily apparent. The averted costs may include those
of averted equipment failures, ®imited-time plant outage, or
limited plant-contamination cleanup. In the extreme, they can
also include averted permanent loss of use of the plant, esti-
mated at approximately $1 billion present worth, and plant-wide
cleanup, estimated (on a basis consistent with TMI estimates®?3)
at a present worth of about $400 million, both based on a 5%
real discount rate and muitiplied in each case by the reduction
in frequency of such events that would be brought about by re-
solution of the generic safety issue. The plant-loss estimate
includes allowance for typical plant age at the time of the
accident as well as replacement-power costs together with ap-
portioned cost of a replacement plant. The plant-wide cleanup
estimate reflects cleanup to the point at which the plant is
ready for decommissioning or refurbishing for restart. Thus,
for complete plant loss, the $1 billion and $400 million are
added. Refurbishing costs, when restart is more economical than
decommissioning, would depend on the nature of the accident and
could range from a fraction of the total plant loss figure to a
cost approaching that figure.

Some fixed costs are one-time, initial costs. Others may occur
at future times. Future costs are discounted to present worth
at a 5% discount rate. Where costs that are continuous (or
periodically recurring) throughout the plant's remaining 1ife
' are involved, a figure of 10 times the annual cost is taken as

06/30/85 11 NUREG-0933
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a reasonable approximation of the present worth of the continuing
(or repetitive) costs for plants with remaining operating lives
of 20 years or longer.

Uncertainty Bounds

Major sources of uncertainty in the priority score are identified
and judgments as to their guantitative significance are indicated

as information warrants. Where data warrant, the method described

in the PNL report (NUREG/CR-2800,%4 Section 5) for the general
case of combining uncertainties for random variables with unknown
distributions (as well as some special cases) are used. (See

also Paragraph E.1.). Most often, however, a rigorous uncertainty

analysis has not been warranted. In most cases, the uncertainty
in the point estimates of risks and costs is known to be large.
Fovever, sufficient information is not usually available to make
a meaningful quantitative analysis of the uncertainty bounds of
these point estimates. Decisions are tempered by the knowledge
that the uncertainty is generally large. This knowledge was also
used in developing the chart of tentative priority rankings.

The wide spread between a level of risk, for example, at which
an issue would be ranked as having a high priority and the level
at which an issue would be ranked as low priority (a factor of
100) is partially based on the recognition that the uncertain-
ties are large. In cases where the uncertainty has a special
character or importance, this is discussed and considered in the
final conclusion for an issue.

Priority Ranking

1.

Priority Ranking Chart

A chart showing hew the tentative priority rankings are derived
from the safety importance of an issue and its value-impact
priority score is presented in Figure 1. The thresholds on the
chart are explained in Paragraphs D.2 and D.3 below.

Prelim.nary Screening for Safety Importance

The value/impact-based priority score is applied after a prelim-
inary screening on the basis of safety importance, i.e., the
incremental risk associated with the issue.

The safety importance of an issue may be so great that it should
be accorded a HIGH priority regardless of other considerations,
such as an initially estimated high cost, which might result in
a low priority score: when a generic safety issue is very
important from the safety viewpoint, the assignment of a HIGH
priority to its resolution should not be deterred by the initial
absence of an identified solution that could be implemented with
a moderate cost.

12 NUREG-0933
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At the other extreme, an issue's safety significance could be
too minor to warrant diversion of attention from more important .
safety issues even if it has a high priority score because an
inexpensive solution is believed to be available. Below a

minimal safety importance threshold the priority would always

be DROP: where the potential risk reduction is trivial, there

can be no basis for regulatory action on safety grounds.

In between, there may be issues of less extreme importance or
unimportance that demand an at least MEDIUM (or at least LOW)
priority or warrant an at most MEDIUM (or at most LOW) priority.

The risk-based priority ranking thresholds are shown in Table I.
Thresholds a(2) and a(4) in Table I reflect the view that an
issue affecting a large number of reactors may warrant as high

a priority as an issue that involves somewhat greater per-reactor
risk but affects only a few reactors.

3. Value/Impact Score Thresholds

To the extent consistent with the safety-importance screening
criteria just discussed, the value-impact priority score, S, is
translated into priority rankings in accordance with the follow-
ing thresholds:

10% of the HIGH risk threshold would warrant a HIGH priority

a. If at least 3,000 man-rem/$million, an issue that is above
rather than a MEDIUM priority. .

b. If less than 100 man-rem/$million, an issue that is below
10% of the HIGH risk threshcld would only warrant a LOW
priority rather than a MEDIUM priority.

s If Tess than 10 man-rem/$million, an issue that is below
1% of the HIGH risk threshold would only warrant a DROP
priority rather than a LOW priority.

E. Other Considerations

The formula-based rankings represent the primary concerns of the NRC:
public safety and the impact on licensees. However, these tentative
priority rankings are subject to the limitations of an often incom-
plete and quite in;recise data base and to possible distortions due

to the nature of the necessarily highly simplified quantitative for-
mula underlying them. (This is the principal reason for establishing
such low threshold values for the LOW and DROP categories.) Special
situations with respect to some issues may cause added difficulty in
priority assignment. While the formula-based tentative rankings must
generally indicate that the safety significance is sufficient to jus-
tify NRC action, other considerations not adequately reflected, or not
reflected at all, in the numerical formula are often needed to corro-
borate or adjust the results. Decision-making is helped by explicit
identification of such other considerations and explanation of how ‘
they bear on the resulting final priority estimate, whether the effect

06/30/85 14 NUREG-0933



TABLE 1
RISK THRESHOLDS

Revision 2

(a)

(b)

(c)

(d)

(e)

(f)

The priority rank is always HIGH when any of the following risk (or

risk-related) thresholds are estimated to be exceeded (or when

extraordinary uncertainty suggests that they may well be exceeded):

(1) 1,000 man-rem estimated public dose per remaining reactor lifetime

(2) 50,000 man-rem total estimated for all affected reactors for their
remaining lifetime (e.g., 500 man-rem/reactor for 100 reactors)

(3) 10-%/reactor-year large-scale core melt

(4) 5 x 10-*/year large-scale core melt (total for all affected reactors)

Always at least MEDIUM priority:
10 or more percent of the always-HIGH criteria

Always at least LOW priority:
1 or more percent of the always-HIGH criteria

Never higher than MEDIUM priority:
Less than 10% of the always-HIGH criteria

Never higher than LOW priority:
Less than of the always-HIGH criteria

Always DROP category:
Less than 0.1% of the always-HIGH criteria

06/30/85 15
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Revision 2

are some factors that may be important in arriving at a sound priority
ranking and may lead to adjustment of a tentative, formula-derived
ranking. Possible effects of occupational doses, averted plant-damage
costs, and uncertainty bounds [factors 1(a), 1(b), 1(c), and 2(a)
below] require particularly careful consideration for all issues.

The factors listed are not considered all inclusive. Others thought
significant are discussed and, when practical, quantified appropriately
in the overall priority score and its associated uncertainties. Some-
times, there are special considerations that are quite specific to an
issue or some aspect of it. The partial list of other factors is
listed below.

is one of corroborating or of changing the estimates. Listed below .

 § Special risk and cost aspects not included in or potentially
masked by the numerical formulas:

(a) The net change in occupational doses implicit in imple-
menting the current versus the proposed requirements; also,
non-radiological occupational hazards inherent in, or
affected by, the proposed resolutlions,

(b) Any significant non-radiatic: related occupational risk,
(c) Averted cost of plant damage from the postulated accident,

(d) Loss or severe degradation of a layer in the defense-in-depth
concept (e.g., one mode of core cooling or containment ‘
cooling),

(e) Issues for which solutions of widely differing costs may
be applicable to different classes of plants, or various
plants are otherwise affected in vastly different ways.

2. Factors related to uncertainties stemming from an incomplete

or imprecise data base for the priority formula:

(a) Uncertainty bounds, imbalance in uncertainty factors, cer-
tainty of cost to fix versus uncertainty that safety is really
improved and the true extent of such improvement ,

(b) Situations where uncertainty is extraordinarily large (in
accident probability or consequences or in cost, or any or
all of these),

(c) Problems which are ill-defined and problems for which
solutions are not evident, so that at least the resources
necessary to understand the problem are assigned,

(d) The potential for a proposed change to affect more than one
accident or transient sequence, thus affecting risk to a
greater or lesser degree than assessed in the current
description of the issue; notably, the potential for a new
safety decrement, or increase in risk, due to unidentified .
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effects of a proposed change, or added complexity, or for
other reascons,

(e) Circumstances imparting unusual significance to accident
consequences (such as ingestion-pathway effects) or
mitigating measures (such as evacuation) that are not
directly included in the public dose calculations,

(f) Potential for human intervention, using available equipment.

3. Perceptions and judgments that cannot (or cannot readily) be
quantified:

(a) Public concern about a particular issue, or special
Commission or Congressional concern,

(b) Acute knowledgeable professional controversy concerning
the importance of an issue or modes of dealing with it.

4, Change with passage of time:

(a) Potential substantial deterioration of the value/impact
ratio while awaiting regulatory resolution (e.g., a
potential design fix that is inexpensive to apply before
construction, much more expensive after the plant is largely
built, and extremely expensive and problematical to apply
to an operating plant),

(b) The amount of resources already spent on an issue, and how
close to completion it may be; the value of continuity in
efforts to resolve an issue,

(c) The span of time predicted to resolve an issue and imple-
ment the resolution,

(d) The clarity of an "issue" and the objectivity with which it
is currently defined--perhaps additional research effort is
necessary to identify and define a specific risk reduction
of interest,

(e) Change of perceptions (of safety importance or value/impact
relation or some special issue-peculiar factor) in the
course of time.

Generally, in situations of large doubt or conflicting indications

the highest priority rank reasonably consistent with the nature of

the issue as currently understood is assigned. Thus, where no solu-
tion is evident, assignment of the highest priority consistent with
the safety importance of the issue may lead to search for resolution
or mitigation at acceptable cost. Generally, should uncertainties
narrow or perceptions change in the course of time, the priority rank-
ings can be reexamined in the 1ight of new developments and continued
or changed. When different classes of plants are expected to be very
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differently affected by a potential resolution, the priority assign-
ment is governea by the class of plants for which resolution is most
worthwhile and urgent. (Resoclution in such cases can involve a new

requirement for some class of plants and no action for others. ) Where

resolution differs for different classes of plants, differing
priorities may be assigned.

F.  Concluding Remarks

The criteria and estimating process on which th. priority rankings
are based are neither rigorous nor precise. Considerable application
of professional judgment, sometimes guided by good information but
often tenuously based, occurs at a number of stages in the process--
when numerical values are selected for use in the formula calcula-
tions and when other considerations are taken into account in corrob-
orating or changing a priority ranking. What is important in the
process is that it is systematic, that it is guided by analyses that
are as quantitative as the situation reasonably permits, and that the
bases and rationale are explicitly stated, providing a "visible"
information base for decision. The impact of imprecision is blunted
by the fact that only approximate rankings (in only four broad
priority categories) are necessary and sought.

ITI. LISTING OF ALL ISSUES EVALUATED
The classification, lead responsibility, priority ranking, and status of
each issue evaluated in this report are listed in Table II.

IV. RESULTS OF PRIORITIZATION
The results of the prioritization of all issues contained in this report
are summarized and tabulated by issue type and priority category in
Table III. 1In addition, a 1isting of those issues that affect operating
and future plants is given in Appendix B. This appendix reflects the
results of the prioritization process and only includes: (1) issues that
have been resolved with new requirements [NOTE 3(a)); (2) USI, HIGH and
MEDIUM priority issues that are under development; (3) nearly-resolved
issues (NOTES 1 and 2) whose impact is not yet known; (4) issues that are
scheduled for prioritization (NOTE 4); and (5) issues that are covered in
other issues that fall in any of the above categories.
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TABLE 11
LISTING OF ALL TMI ACTION PLAN ITEMS, TASK ACTION PLAN ITEMS,

NEW GENERIC ITSSUES, AND HUMAN FACTORS TS5UES

This table contains the priority designations for all issues listed in this report. For those issues found to be covered in other issues,
the appropriate notations have been made in the Safety Priority Ranking column, e g., 1.A. 2.2 in the Safety Priority Ranking column means
that Item I A.2.6(3) is covered in Item [ A 2.2 For resolved issues that have resulted in new requirements for operating plants, the
appropriate multi-plant licensing action number is listed. The licensing action numbering system bears no relationship to the numbering
systems used for identifying the prioritized issues. An explanation of the classification and status of the issues is provided in the
legend below.

Legend
NOTES: 1 - Possible Resolution Identified for Evaluation

2 - Resolution Available (Documented in NUREG, NRC Memorandum, SER, or

equivalent)

3 - Resolution Resulted in either: (a) The Establishment of New Regulatory
Requirements (By Rule, SRP Change,
or equivalent)

or (b) No New Requirements
4 - Issue to be Prioritized in the Future
HIGH - High Safety Priority
MEDIUM - Medium Safety Priority
LOw - Low Safety Priority
OROP - Issue Dropped as a Generic [ssue
E ~ Environmental Issue
HFPP - Human Factors Program Plan
i - TMI Action Plan Item With Impiementation of Resolution Mandated by
NUREG-0737%%
L1 - Licensing Issue
MPA - Mylti-Plant Action (See Status in NUREG-0748)%7%
NA - Not Applicable
Rl - Regulatory Impact Issue
usl - Unresolved Safety Issue (See Status in NUREG-0606)%°

£ UOLSLABY



$8/0€/90

44

€££60-934NN

TABLE (1 (Continued)

Action Lead Lead Office/ Safety Latest
o g SPEB Division/ Priority Latest Issuance MPA
Roace g Title Engineer Branch Ranking Revision Date No.
TMI ACTION PLAN I1TEMS

LA OPERATING PERSONNEL
1.A.1 erating Personne! and Staffing
A1l e o e . NRR/DHFS/LQB ! F-01
1.A.1.2 Shift Supervisor Administrative Duties - NRR/DHFS/LQB I
1.A.1.3 Shift Manning - NRR/DMFS/LQB I F-02
1A1S Long-Term Upgrading Colmar RES/DFO/HFBR NOTE 3(a) 1 6/30/84
1.4.2 Training and Qualifications of Operating

Personnel
1.LA2.1 Immediate Upgrading of Operator and Senior Operator - » -

Training and Qualifications
1.A.2.1(1) Qualifications - Experience ' NRR/OHFS/LQ8 I F-03
1.A.2.1(2) Training ‘ NRR/DHFS/LQB 1 F-03
1.A.2.1(3) Facility Certification of Competence and Fitness of o NRR/DHFS/LQB 1 F-03

Applicants for Operator and Senior Operator Licenses
1.8.2.2 Training and Qualifications of Operations Personne! Colmar NRR/DHFS/LQB NOTE 3(b) 2 6/30/85 NA
1.A.2.3 Administration of Training Programs = NRR/DHFS/LQB 1
1.A.2.4 NRR Parhcipatioﬂ in Inspector Training Colmar NRR/DHFS/LQB LI 2 6/30/8% NA
I.A.2.5 Plant Drills Colmar NRR/DHFS/LQB LOw 2 6/30/85 N
1.A.2.6 Long-Term Upgrading of Training and Qualifications - - -
1.A.2.6(1) Revise Regulatory Guide 1.8 Colmar NRR/DHFS/1LQB HF PP

: 2 6/30/85% NA

1.A.2.6(2) Staff Review of NRR 80-117 Colmar NRR/DHFS/LQB NOTE 3(b) 2 6/30/85 NA
1.A.2.6(3) Revise 10 CFR 55 “oimar NRR/DHFS/LQB 3. h.2.2 2 6/30/8% NA
1.A 2 6(4) Operator Uortshgps Colmar NRR/OMFS/LQB MED UM 2 6/30/8%
1.A.2.86(5) Develop Inspection Procedures for Training Program Colmar NRR/DHFS/LQB NOTE 3(b) 2 6/30/85 NA
1.A.2.6(6) Nuc lear Power Fundamentals Colmar NRR/DHI S/LQB DROP 2 6/30/8% NA
1.A.2.7 Accreditation of Training Institutions Colmar NRR/DHF S/LQ8 NOTE 3(b) 2 6/30/8% NA
1.A.3 Licensing and Requalification of Operating

Personne
1.4.3.1 Revise Scope of Criteria for Licensing Examinations Emrit :

: NRR/DHFS/LQB 1 3

1.A.3.2 Opergtor Licensing Program Changes Emrit NRR/DMFS/0LB NOTE 3(b) 3 :;;g::: NA
1.A.3.3 Requlrg.ents for_Opcralor Fitness Colmar RES/DFO/HFBR W PP 3 6/30/8% NA
i1.A.3.4 chons?nq of Additional Operations Persanne) Thatcher NRR/DHFS/LQB NOTE 3(b) 3 6/30/8% NA
1.A.3.5% Establish Statement of Understanding with INPO and DOE Thatcher NRR/DMF S/HFEB LI (NOTE 3) 3 6/30/85% NA
1.A4 Simulator Use and Development
TA3.1 Initial Simulator Improvement * o -
[.A.4.1(1) Short-Term Study of Training Simulators Thatcher NRR/DHFS/0LB NOTE 3(b) 1 12/31/84 NA
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance
Issue No. Title Engineer Branch Ranking Revisiun Date
1.A.4.1(2) Interim Changes in Training Simulators Thatcher NRR/DHFS/0OLB NOTE 3(a) 1 12/31/84
1 A4&2 Long-Term Training Simulator Upgrade - v -
1.A.4.2(1) Reseurch on Training Simulators Colmar RES/DHFS/0LB HEPP 1 12/31/84
1.A.4.2(2) Upgracde Training Simulator Standards Colmar RES/DFO/HFBR NOTE 3(a) 1 12/31/84
1.A.8.2(3) Regulatory Guide on Training Simulators Colmar RES/DFN/HFBR NOTE 3(a) 1 12/31/84
1.A.4 2(8) Review Simulators for Conformance to Criteria Colmar NRR/DHFS/0LB HEPP 1 12/31/84
1.A.4.3 Feasibility Study of Procurement cf NRC Training Colmar RES/DAE/RSRB LI (NOTE 3) 1 12/31/84
Simulator
1. A4 3 Feasibility Study of NRC Engineering Computer Colmar RES/DAE/RSRB LI 1 12/31/84
1.8 SUPPORT PERSONNEL
1.8.1 Management for Operations
T81.1 Organization and Management Long-Term Improvements - - -
1.8.1.1(1) Prepare Draft Criteria Colmar NRR/DHFS/LQB HFPP 1 12/31/84
1.8.1.1(2) Prepare Commission Paper Colmar NRR/DHFS/LQB HFPP | 12/31/84
I.8.1.1{3) Issue Requirements for the Upgrading of Management and Colmar NRR/DHFS/LQB HFPP 1 12/31/84
Technica! Resources
1.8.1.1(4) Review Responses to Determine Acceptability Colmar NRR/DHFS/LQB HFPP 1 12/31/84
1.8.1.1(5) Review Implementation of the Upgrading Activities Colmar OIE/DQASIP/ORPB NOTE 3(b) 1 12/31/84
1.8.1.1(6) Prepare Revisions to Regulatory Guides 1.33 and 1.8 Coimar NRR/DHFS/LQB 75, HFPP 1 12/31/84
1.8.1.1(7) Issue Reguiatory Guides 1.33 and 1.8 Colmar NRR/DHFS/LQB 75, HFPP 1 12/31/84
1.8.1.2 Evaluation of Organization and Management Improvements - - -
of Near-Term Operating License Applicants
1.8.1.2(1) Prepare Draft Criteria - NRR/DHFS/LQB i
1.8.1.2(2) Review Near-Term Operating License Facilities - NRR/DMFS/LQB I
1.8.1.2(3) Include Findings in the SER for Each Near-Term - NRR/DL/ORAB 1
Operating License Facility
1.8.1.3 Loss of Safety Function - = -
1.8.1.3(1) Require Licensees to Place Plant in Safest Shutdown Sege RES LI (NOTE 3) 1 12/31/84
Cooling Following a Loss of Safety Function Due to
Personnel Error
1.8.1.3(2) Use Existing Enforcement Options to Accomplish Safest Sege RES I (NOTE 3) 1 12/31/84
Shutdown Cooling
1.8.1.3(3) Use Non-Fiscal Approaches to Accomplish Safest Shutdown  Sege RES LI (NOTE 3) 1 12/31/84
Cooling
1.8.2 Inspection of muti% Reacturs
821 evise nspection Program B - *
1.8.2.1(1) verify the Adequacy of Management and Procedural Controls Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83
and Staff Discipline
1.8.2.1(2) Verify that Systems Required to Be Operable Are Properly Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83
Aligned
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Revision Date No.

1.B.2.1(3) Follow-up on Completed Maintenance Work Orders to Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83 NA
Assure Proper Testing and Return to Service

1.8.2.1(8) Observe Surveillance Tests to Determine Whether Test Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83 NA
Instruments Are Properly Calibrated

1.B.2.1(5) Verify that Licensees Are Complying with Technical Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83 NA
Specifications

1.8.2.1(6) Observe Routine Maintenance Sege OIE/DQASIP/RCPE LI (NOTE 3) 11/30/83 NA

1.8.2.1(7) Inspect Termina) Boards, Panels, and Instrument Racks Sege OIE/DQASIP/RCPB LI (NOTE 3) 11/30/83 NA
for Unauthorized Jumpers and Bypasses

1.8.2.2 Resident Inspector at Operating Reuctors Sege OIE/DQASIP/ORPE LI (NOTE 3) 11/30/83 NA

1.8.2.3 Regional Evaluations Sege OIE/DQASIP/ORPE L1 (NGTE 3) 11/30/83 NA

1.8.2.4 Overview of Licensee Performance Sege OIE/DQASIP/ORPB LI (NOTE 3) 11/30/83 NA

1.€ OPERATING PROCEDURES

1.€.1 Short-Term Accident Analysis and Procedures Revision - - -

1.C.1(1) Small Break LOCAs - NRR 1

1.C.1(2) Inadequate Core Cooling - NRR 1

1.C.1(3) Transients and Accidents . NRR 1

1.C.1(4) Confirmatory Analyses of Selected Transients Riggs NRR/DSI/RSB NOTE 3(b) 1 12/31/84 NA

.02 Shift and Relief Turnover Procedures - NRR I

3.6.3 Shift Supervisor Responsibilities . NRR 1

1.C.4 Control Room Access - NRR I

1.C.5 Procedures for Feedback of Operating Experience to - NRR/DL 1 F-06
Plant Staff

1.C.6 Procedures for Verification of Correct Performance of - NRR/DL 1 F-07
Operating Activities

4.3 NSSS Vendor Review of Procedures * NRR/DHF 5 /PSRB 1

1.C.8 Pilot Monitoring of Selected Emergency Procedures for - NRR/DHF 5/PSRB I
Near-Term Operating License Applicants

LEY Long-Term Program Plan for Upgrading of Procedures Riggs NRR/DHFS/PSRB HF PP 1 12/31/84 NA

1.0 CONTROL ROOM DESIGN

1.D.1 Control Room Design Reviews - NRR/DL I F-08

1.0.2 Plant Safety Parameter Display Console - NRR/DL 1 F-09

1.0.3 Safety System Status Monitoring Thatcher NRR/OMF S/HFEB HFPP 1 12/31/84 NA

104 Control Room Design Standard Thatcher NRR/DHF S/HFEB HFPP 1 12/31/84 NA

1.0.5 Improved Control Room Instrumentation Research - - -

1.0.5(1) Operator-Process Communication Thatcher RES/DFO/HFBR NOTE 3(b) 1 12/31/84 NA

1.0.5(2) Plant Status and Post-Accident Menitoring Thatcher RES/DFO/HFBR NOTE 3(a) 1 12/31/84

1.0.5(3) On-Line Reactor Surveillance System Thatcher RES/DET/EEIGB NOTE 1 1 12/31/84
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Revision Date No.

1.0.5(4) Process Monitoring Instrumentation Thatcher RES/DFO/ICBR NOTE 3(b) 1 12/31/84 NA

I.0.5(5) Disturbance Analysis Systems Thatcher NRR/DHF S/HFEB HFPP 1 12/31/84 NA

1.0.6 Technology Transfer Conference Thatcher RES/DFO/HFBR LI (NOTE 3) 1 12/31/84 NA

LE ANALYSIS AND DISSEMINATION OF OPERATING EXPERIENCE

P.E.1l Office for Analysis and Evaluation of Operational Matthews AEQD/PTB LI (NOTE 3) 1 6/30/84 NA
Data

1.8.2 Program Office Operational Data Evaluation Matthews NRR/DL/ORAB LI (NOTE 3) 1 6/30/84 NA

1.E.3 Operational Safety Data Analysis Matthews RES/DRA/RRBR LI (NOTE 3) 1 6/30/84 NA

1.E.& Coordination of Licensee, Industry, and Regulatory Matthews AEOD/PTB LI (NOTE 3) 1 6/30/84 NA
Programs

1.E.S Nuclear Plant Reliability Data System Matthews AEQD/PTB LI (NOTE 3) 1 6/30/84 NA

I.E.6 Reporting Requirements Matthews AEOD/PTR LI (NOTE 3) 1 6/30/84 NA

1.E.7 Foreign Sources Matthews P L1 (NOTE 3) 1 6/70/84 NA

l.c.8 Human Error Rate Analysis Matthews RES/DFQO/HFBR LI (NOTE 3) 1 6/30/84 NA

1.F QUALITY ASSURANCE

1.¥.} Expand QA List Pittman O1E/DQASIP/QUAB  HIGH 11/30/83

F.2 Develop More Detailed QA Criteria - = -

1.F.2(1) Assure the Independence of the Organization Performing Pittman OIE/DQASIP/QUAB  LOW 11/30/83 NA
the Checking Function

I.F.2(2) Include QA Personnel in Review and Approval of Plant Pittman OlE/DGASIP/QUAB  NOTE 3(a) 11/30/83 NA
Procedures

1.F.2(3) Include QA Personnel in Al) Design, Construction, Pittman OIE/DQASIP/QUAB  NOTE 3(a) 11/30/83 NA
Installation, Testing, and Operation Activities

1.F. 2(8) Estahlish Criteria for Determining QA Requirements Pittman OIE/DGASIP/QUAB LOw 11/30/83 NA
for Specific Classes of Equipment

1.F.2(%) Establish Qualification Requirements for QA and QC Pittman OIE/DQASIP/QUAS  LOW 11/30/83 NA
Perscnne)

[.F.2(8) Increase the Size of Licensees' QA Staff Pittman OIE/DQASIP/QUAB  NOTE 2{a) 1/30/83 NA

I F.2(7) Clarify that the QA Program Is a Condition of the Pittman OIE/DQASIP/QUAB L Ow 11/30/83 NA
Construction Permit and Operating License

1.F.2(8) Compare NRC QA Reguirements with Those of Other Pittman QIE/DQASIP/QUAR LOW 11/30/83 NA
Agencies

1.F,.2(9) Clarify Organizational Reporting Levels for the QA Pittman GIE/DQASIP/QUAB  NOTE 3(a) 11/30/83 NA
Organization

1.F.2(10) Clarify Requirements for Maintenance cof “As-Built Pittman OIE/DQASIP/QUAB LOw 11/30/83 NA
Documentation

1.F.2(11) Define Role of QA in Design and Analysis &ctivities Pittman OIE/DQASIP/QUAB  LOW 11/30/83 NA
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No Title Engineer Branch Ranking Revision Date No.
1.6 PREOPERATIONAL AND LOw-POWER TESTING
1.G.1 Training Requirements - NRR/DHF S/PSRB I
1.6.2 Scope of Test Program V'Molen NRR/DHFS/PSRB NOTE 3(a) 1 12/31/84 NA
I1.A SITING
I1.A.1 Siting Policy Reformulation V'Molen NRR/DE /SAB NOTE 3(b) 1 12/31/%4 NA
11.LA.2 Site Evaluation of Existing Facilities V'Molen NRR/DE/SAB V.A L 1 12/31/84 NA
I1.8 CONSIDERATION OF DEGRADED OR MELTED CORES IN
SAFETY REVIEW
11.8.1 Reactor Coolant System Vents » NRR/DL I F-10
11.8.2 Plant Shielding to Provide Access to Vital Areas and - NRR/DL 1 F-11
Protect Safety Equipment for Post-Accident Operation
il.8.3 Post-Accident Samp!ing - NRR/DL 1 F .2
11.8.4 Training for Mitigating Core Damage NRR/DL 1 F-12
iI.8.5 Research on Phenomena Associated with Core Degradation - - -
and Fuel Melting
11.8.5(1) Behavior of Severely Damaged Fue!l V'Molen RES/DAE/FBRB HIGH 11/30/83
11.8.5(2) Behavior of Core Melt V'Molen RES/DAE/CSRE HIGH 11/30/83
11.B.5(3) Effect of Hydrogen Burning and Explosions on V'Molen RES/DAE/CSR8 MEDTUM 11/30/83
Containment Structure
11.8.6 Risk Reduction for Operating Reactors at Sites with Pittman NRR/DST/RRAB HIGH 11/30/83
High Population Densities
11.8.7 Analysis of Hydrogen Control Matthews NRR/DSI/C58 I1.8.8 11/30/83
i11.8.8 Rulemaking Proceeding on Degraded Core Accidents V'Malen RES/ASTOP HIGH 11/30/83
I1.C RELIABILITY ENGINEERING AND RISK ASSESSMENT
11.C.1 Interim Reliability Evaluation Program Pittman RES/DRA/RRBR HIGK 11/30/83
11.C.2 Continuation of Interim Reliability Evaluation Program Fittman NRR/DST/RRAB HIG 11/30/83
11.€.3 Systems Interaction Pittman NRR/DST/GIB A-17 11/30/83
11.C.4 Reliability Engineering Pittman RES/DRA/RRER HIGH 11/30/83
11.0 REACTOR COOLANT SYSTEM RELIEF AND SAFETY VALVES
11.0.1 Testing Requirements - NRR/DL I F-14
11.D.2 Research on Relief and Safety valve Test Reguirements Riggs RES 0w 11/30/83 NA
11.0.3 Relief anc Safety Valve Position Indication = NRR I
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No Title Engineer Branch Ranking Revision Date No.
I11.E SYSTEM DESIGN
11.£. 1 Auxiliary Feedwater System
ITE1.) Auxiliary Feedwater System Evaluation * NRR/DL ] F-1%
§1.£.1.2 Auxiliary Feedwater System Automatic Initiation and . NRR/DL 1 F-16, F-17
Flow Indication
Bk 13 Update Standard Review Plan and Develop Regulatory Riggs RES/DRA/RRBR NOTE 3(a) 11/30/83
Guide
11.E.2 Emergency Core Cooling System
ITt2.1 Reliance on ECLS Riggs NRR/DSI/RSB 11.K.3(17) 11/30/83 NA
11.£.2.2 Research on Smal) Break LOCAs and Anomalous Transients Riggs RES/DAE/RSRS MEDIUM 11/30/83
11.£.2.3 Uncertainties in Performance Predictions V'Molen NRR/DSI/RSB LOW 11/30/83 NA
I11.E.3 Decay Heat Removal
ITE3.1 Reliability of Power Supplies for Natural Circulation - NRR I
$11.5.3.2 Systems Reliability V'Molen NRR/DST/GIB A-45 11/30/83 NA
11.6.3.3 Coordinated Study of Shutdown Heat Removal Requirements V'Molen NRR/DST/GI8 A-45 11/30/83 NA
I11.€E.3.4 Alternate Concepts Research Riggs RES/DAE/FBRB NOTE 3(b) 11/30/83 NA
I1.E.3.5 Regulatory Guide Riggs NRR/DST/GIB A-45 11/30/83 NA
11.E.4 Containment Desi
ITE4.1 Dedicated Penetrations - NRR/DL I F-18
I11.£.4.2 Isolation Dependability - NRR/DL I F-19
K4 Integrity Check Milstead NRR/DS1/CSB HIGH 11/30/83
J11.E.4.4 Purging . - -
11.E.4.4(1) Issue Letter to Licensees Requesting Limited Purging Milstead NRR/DS1/CSB NOTE 3(a) 11/30/83
11.E.4.4(2) issue Letter to Licensees Reguesting Information on Milstead NRR/DS1/CSB NOTE i(a) 11/30/83
Isolation Letter
11 €.4.4(3) lssue Letter to Licensees on Valve Operability Milstead NRR/DSI/CSB NOTE 3(a) 11/30/83
11.€E 4. 4(8) Evaluate Purging and Venting During Normal Operation Milstead NRR/DSI/CSB NOTE 3(b) 11/30/83 NA
I1.E 4 4(5) Issue Modified Purging and Venting Reguirement Milstead NRR/DSI/CSB NOTE 3(b) 11/30/83 NA
11.£.5 Design Sensitivity of BA&W Reactors
ITES.1 Design Evaluation Thatcher NRR/DSI/RSB NOTE 3(a) 1 12/31/84
11.E.5.2 B&wW Reactor Transient Response Task Force Thatcher NRR/DL/ORAB NOTE 3(a) 1 12/31/84
I1.E.6 In Situ Testing of Valves
ITES.1 Test Adequacy study Thatcher NRR/DE /EQE MEDIUM 11/36/83
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Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Latest Issuance MPA

Issue No, Title Engineer Branch Ranking Revision Date No.

11.F INSTRUMENTATION AND CONTROLS

11.F.1 Additional Accident Monitoring Instrumentation - NRR/DL I F-20, F-21,

P22, F-23,
F-28, F-2%

I11.¥.2 Identification of and Recovery from Conditions » NRR/DL I F-26
‘eading to Inadequate Core Cooling

I1.F.3 Instruments for Monitoring Accident Conditions V'Molen RES/DFO/ICBR NOTE 3(a) 11/30/83

I[.F.4 Study of Control and Protective Action Design Thatcher NRR/DSI/ICSB DROP 11/30/83 NA
Requirements

1J.E.5 Classification of Instrumentation, Control, and Thatcher RES/DFO/ICBR MEDIUM 11/30/83
flectrical Equipment

11.G ELECTRICAL POWER

I11.G.1 Power Supplies for Pressurizer Relief Valves, Block - NRR 1
Valves, and Level Indicators

11.H TMI-2 CLEANUP AND EXAMINATION

11.H.1 Maintain Safety of TMI-2 and Minimize Environmental Matthews NRR/TMIPO NOTE 3(b) 11/30/83 NA
Impact

[1.H.2 Obtain Technical Data on the Conditions Inside the Milstead RES/DAE/FBR8B HIGH 11/30/83
TMI-2 Containment Structure

I1.H.3 Evaluate and Feed Back Information Obtained from TMI Milstead NRR/TMIPO I1.H.2 11/30/83 NA

11.H.4 Determine Impact of TMI on Sociceconomic and Rea! Milstead RES/DHSWM/SEBR L1 (NOTE 3) 11/30/83 NA
Property Values

11.J GENERAL IMPLICATIONS OF TMI FOR DESIGN AND

- CONSTRUCTION ACTIVITIES

11.J.1 Vendor Inspection Program

NTJ. 1.3 fstablish a Priority System for Conducting Vendor Riani O1E/DQASIP LI (NOTE 3) 11/30/83 NA
xnbbettidﬁﬁ

11.3.1.2 Modify Existing Vendor Inspection Program Riani OIE/DQASIP LI (NOTE 3) 11/30/83 N

11.J.1.3 Increase Regulatory Control Qver Present Non-Licensees Riani QIE/DQASIP LI (NOTE 3) 11/36/a3 NA

11.9.1.4 Assign Resident Inspectors to Reactor Vendors and Riani OIE/DQASIP LI (NOTE 3) 11/30/83 NA

Architect-Engineers
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Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Issuance MPA

Issue No. Title Engineer Branch Ranking Date No.

11.J.2 Construction Inspection Program

I1.J.2.1 Reorient Construction Inspection Program Riani OIE/DQASIP LI (NOTE 3) 11/30/83 NA

11.J.2.2 Increase Emphasis on Independent Measurement in Riani OIE/DQASIP LI (NOTE 3) 11/30/83 NA
Construction [nspection Program

11.J.2.3 Assign Resident Inspectors to A1l Construction Sites Riani OI1E/DQASIP LI (NOTE 3) 11/30/83 NA

11.J.3 Management for Design and Construction

%32 Organization and Staffing to Oversee Design and Pittman NRR/DHFS5/LQB 1.8.1.1 11/30/83 NA
Construction

11.J.3.2 Issue Regulatory Guide Pittman NRR/DHFS/LQB 1.8.1.1 11/30/83 NA

11.J.4 Revise Deficiency wxeporti Requirements

ImJa. Revise Deficiency Reporting Reguirements Riani RES/DRA/RABR NOTE 2 11/30/83

11.X MEASURES 70O MITIGATE SMALL-BREAK LOSS-OF-COOLANT

L - -

I1.K.1 IE Bulletins - » -

I1.K.1(1) Review TMI-2 PNs and Detailed Chronology of the Emrit NRR NOTE 3(a) 12/31/84 -
TMI-2 Accident

11.K.1(2) Review Transients Similar to TMI-2 That Have Emrit NRR NOTE 3(a) 12/31/84 -
Occurred at Other Facilities and NRC Evailuation
of Davis-Besse Event

I1.X.1(3) Review Operating Procedures for Recognizing, Emrit NRR NOTE 3(a) 12/31/84 -
Preventing, and Mitigating Void Formation 1in
Transients and Accidents

I1.K.1(4) Review Operating Procedures and Training Emrit NRR NOTE 3(a) 12/31/84 -
Instructions

11.K.1(5) Safety-Related Valve Position Description Emrit NRR NOTE 3(a) 12/31/84 g

11.K.1(6) Review Containment Isolation Initiation Design Emrit NRR NOTE 3(a) 12/31/84 -
and Procedures

IL.KX7) Implement Pesitive Position Controls on Valves Emrit NRR NOTE 3(a) 12/31/84 -
That Could Compromise or Defeat AFW Flow

11.X.1(8) Implement Procedures That Assure Two Independent Emrit NRR NOTE 3(a) 12/31/84 -
100% AFW Flow Paths

11.K.1(9) Review Procedures to Assure That Radioactive Emrit NRR NOTE 3(a) 12/31/84 -
Liquids and Gases Are Not Transferred out of
Containment Inadvertently

11.K.1(10) Review and Modify Procedures for Removing Safety- Emrit NRR NOTE 3(a) 12/31/84 -
Related Systems from Service

IT.K.1(11) Make A]) Operating and Maintenance Personnel Emrit NRR NOTE 3(a) 12/31/84 -

Aware of the Seriousness and Consequences of the
Erroneous Actions Leading up to, and in Early
Phases of, the TMI-2 Accident
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Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Issuance MPA

Issue No. Title Engineer Branch Ranking Date No.

11.K.1(12) One Hour Notification Regquirement and Continuous Emrit NRR NGTE 3(a) 12/31/84 -
Communications Channels

11.K.1(13) Propose Technical Specification Changes Reflecting Emrit NRR NOTE 3(a) 12/31/84 *
Implementation of Ali Bulletin Items

11.K.1(14) Review Operating Modes and Procedures to Deal with Emrit NRR NOTE 3(a) 12/31/84 >
Significant Amounts of Hydrogen

I1.K.1(15) For Facilities with Non-Automatic AFW Initiation, imrit NRR NOTE 3(a) 12/31/84 -
Provide Dedicated Operator in Continuous
Communication with CR to Operate AFw

I1.K.1(16) Implement Procedures That Identify PRZ PORV "Open" Emrit NRR NOTE 3(a) 12/31/84 -
Indications and That Direct Operator to Close
Manually at "Reset” Setpoint

11.X.1(17) Trip PZR Level Bistable so That PZR Low Pressure Emrit NRR NOTE 3(a) 12/31/84 o
Will Initiate Safety Injection

11.X.1(18) Develop Procedures and Train Operators on Methods Emrit NRR NOTE 3(a) 12/31/84 o
of Establishing and Maintaining Natural Circulation

11.K.1(19) Describe Design and Procedure Modifications to Emrit NRR NOTE 3(a) 12/31/84 -
Reduce Likelihood of Automatic PZR PORV Actuation
in Transients

11.X.1(20) Provide Procedures and Training to Operators for Emrit NRR NOTE 3(a) 12/31/84 -
Prompt Manual Reactor Trip for LOFW, TT, 6 MSIV
Closure, LOOP, LOSG Level, and LO PZR Leve!

11.X.1(21) Provide Automatic Safety-Grade Anticipatory Reactor Emrit NRR NOTE 3(a) 12/31/84 .
Trip for LOFW, TT, or Significant Decrease in SG
Level

11.K.1(22) Describe Automatic and Manual Actions for Proper Emrit NRR NOTE 3(a) 12/31/84 *
Functioning of Auxiliary Heat Removal Systems When
FW System Not Operable

11.K.1(23) Describe Uses and Types of RV Leve! Indication for Emrit NRR NOTE 3(a) 12/31/84 -
Automatic and Manual Initiation Safety Systems

I1.K.1(24) Perform LOCA Analyses for a Range of Small-Break Emrit NRR NOTE 3(a) 12/31/84 -
Sizes and a Range of Time Lapses Between Reactor
Trip and RCP Trip

11.K.1(25) Develop Operator Action Guidelines Emrit NRR NOTE 3(a) 12/31/84 >

11.X.1(28) Revise Emergency Procedures and Train ROs and SROs Emrit NRR NOTE 3(a) 12/31/84 -

11.6.1(27) Provide Analyses and Develop Guidelines and Emrit NRR NOTE 3(a) 12/31/84 -
Procedures for Inadequate Core Cooling Conditions

I1.K.1(28) Provide Design That Will Assure Automatic RCP Trip Emrit NRR NOTE 3(a) 12/31/84 -
for A1l Circumstances Where Required

11.K.2 Commission Orders on B&W Plants - - »

11.K.2(1) Upgrade Timeliness and Reliability of AFW System Emrit NRR/DSI NOTE 3(a) 12/31/84 -

11.X.2(2) Procedures and Training to Initiate and Control Emrit NRR NOTE 3(a) 12/31/84 -
AFW Independent of Integrated Control System

I11.K.2(3) Hard-wired Control-Grade Anticipatory Reactor Trips Emrit NRR/DSI NOTE 3(a) 12/31/84 -

11.K.2(4) Small-Break LOCA Analysis, Procedures and Operator Emrit NRR/DHFS/0LB NOTE 3(a) 12/31/84 »

Training
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
11.K.2(5) Complete TMI-2 Simulator Training for A1l Operators Emrit NRR NOTE 3(a) 12/31/84 -
11.K.2(6) Reevaluate Analysis for Dual-Level Setpoint Control Emrit NRR/DSI NOTE 3(a) 12/31/84 -
11.K.2(7) Reevaluate Transient of September 24, 1977 Emrit NRR/DSI NOTE 3(a) 12/31/84 -
11.K.2(8) Continued Upgrading of AFW System Emrit NRR 11.E. 1.1, 12/31/84 NA
11.E.1.2
11.K.2(9) Analysis and Upgrading of Integrated Control System Emrit NRR 1 12/31/84 F-27
11.K.2(10) Hard-Wired Safety-Grade Anticipatory Reactor Trips Emrit NRR 1 12/31/84 F-28
11.K.2(11) Operator Training and Drilling Emrit NRR 1 12/31/84 F-29
11.X.2(12) Transient Analysis and Procedures for Management Emrit NRR $.51 12/31/84 NA
of Small Breaks
I1.K.2(13) Thermal-Mechanical Report on Effect of WPl on Vessel Emrit NRR 1 12/31/84 F-30
Integrity for Small-Break LOCA With No AFW
11.K.2(14) Demonstrate That Predicted Lift Frequency of PORVs Emrit NRR 1 12/31/84 F-31
and SVs Is Acceptable
I1.K.2(15) Analysis of Effects of Slug Flow on Once-Through Emrit NRR 1 12/31/84 >
Steam Generator Tubes After Primary System Voiding
11.K.2(16) Impact of RCP Seal Damage Following Small-Break Emrit NRR 1 12/31/84 F~32
LOCA With Loss of Offsite Power
11.K.2(17) Analysis of Potential Voiding in RCS During Emrit NRR 1 12/31/84 F-33
Anticipated Transients
I11.K.2(18) Analysis of Loss of Feedwater and Other Anticipated Emrit NRR 1.C.1 12/31/84 NA
Transients
I11.K.2(19) Benchmark Analysis of Sequential AFW Flow to Once- Emrit NRR 1 12/31/84 F-34
Through Steam Generator
11.K.2(20) Analysis of Steam Response to Small-Break LOCA Emrit NRR I 12/31/84 F-35%
That Causes System Pressure to Exceed PORV Setpoint
11.X.2(21) LOFT L3-1 Predictions Emrit NRR/DSI NOTE 3(a) 12/31/84 ¢
11.x.3 Final Recommendations of Bulletins and Orders Task - - -
Force
11.K.3(1) Instal)l Automatic PORV Isolation System and Perform Emrit NRR 1 12/31/84 F-36
Operational Test
11.K.3(2) Report on Overall Safety Effect of PORV Isolation Emrit NRR 1 12/31/84 F-37
System
11.K.3(3) Report Safety and Relief valve fFailures Promptly Emrit NRR 1 12/31/84 F-38
and Challenges Annually
11.K.3(4) Review and Upgrade Reliability and Redundancy of Emrit NRR §1.C.1, 12/31/84 NA
Non-Safety Eguipment for Smali-8reak LOCA Mitigation 11.C.2.
11.€.3
11.K.3(5) Automatic Trip of Reactor Coolant Pumps Emrit NRR 1 12/31/84 F-39
11.K.3(6) Instrumentation to Verify Natura' "irculation Emrit NRR/DST 1.£.1, 12/31/84 NA
11.F.2,
i11.F.3
11.K.3(7) Evaluation of PORV Opening Probability During Emrit NRR 1 12/31/84 -

Overpressure Transient
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Action Lead Lead Office/ Safety Latest

Plan [tem/ SPER Division/ Prior'ty Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Revision Dete No.

I11.K.3(R) Further Staff Consideration of Need for Diverse Emrit NRR/DST/GIB 1.1, 12/31/84 NA
Decay Heat Removal Method Independent of SGs 31.5.3.9

11.K.3(9) Proportional Integral Derivative Controller Emrit NRR 1 12/31/84 F-40
Modification

11.X.3(10) Anticipatory Trip Modification Proposed by Some Emrit NRR I 12/31/84 F-41
Licensees to Confine Range of Use to High Power
Levels

I11.K.3(11) Control Use of PORV Supplied by Control Components, Emrit NRR 1 12/31/84 -
Inc. Until Further Review Complete

I1.K.3(12) Confirm Existence of Anticipatory Trip Upon Turbine Emrit NRR 1 12/31/84 F-42
Trip

11.K.3(13) Separation of HPCI and RCIC System Initiation Levels Emrit NRR I 12/31/84 F-43

11.X.3(14) Isolation of Isolation Condensers on High Radiation Emrit NRR I 12/31/84 F-44

11.K.3(15) Modify Break Detection Logic to Prevent Spurious Emrit NRR 1 12/31/84 F-45
Isolation of HPCI and RCIC Systems

I1.K.3(16) Reduction of Challenges and Failures of Relief Emrit NRR 1 12/31/84 F-46
Valves - Feasibility Study and System Modification

I1.X.3{(17) Report on Outage of ECC Systems - Licensee Report Emrit NRR 1 12/31/84 F-47
and Technica) Specification Changes

11.K.3(18) Modification of ADS Logic - Feasibility Study and Emrit NRR I 12/31/84 F-48
Modification for Increased Diversity for Some
Event Sequences

11.K.3(19) Interlock on Recirculation Pump Loops Emrit NRR 1 12/31/84 F-49

11.K.3(20) Loss of Service Water for Big Rock Point Emrit NRR 1 12/31/84 -

11.K.3(21) Restart of Core Spray and LPCI Systems on Low Emrit NRR 1 12/31/84 F-50
Level - Design and Modification

I1.K.3(22) Automatic Switchover of RCIC System Suction - Emrit NRR I 12/31/84 F-51
Verify Procedures and Modify Design

I1.K.3(23) Centra) Water Level Recording Emrit NRR 1.2, 12/31/84 NA

I111.A.1.2,
I11.A. 3.4

I11.K.3(24) Confirm Adequacy of Space Cooling for HPCI and Emrit NRR I 12/31/84 F-52
RCIC Systems

I1.K.3(25) Effect of Loss of AC Power on Pump Seals Emrit NRR 1 12/31/84 F-53

I11.XK.3(26) Study Effect on RHR Reliability of Its Use for Emrit NRR/DSI 15.E.2.] 12/31/84 NA
Fuel Pool Cooling

11.K.3(27) Provide Common Reference Level for Vessel Level Emrit NRR I 12/31/84 F-54
Instrumentation

11.X.3(28) Study and Verify Qualification of Accumulators Emrit NRR I 12/31/84 F-55
on ADS Valves

I11.K.3(29) Study to Demonstrate Performance of Isclation Emrit NRR 1 12/31/84 F-56
Condensers with Non-Condensibles

I1.K.3(30) Revised Small-Break LOCA Methods to Show Compliance Emrit NRR 1 12/31/84 F-57
with 10 CFR 50, Appendix K

I11.K.3(31) Plant-Specific Calculations to Show Compliance with Emrit NRR 1 12/31/84 F-58

10 CFR 50.46
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
issue No Title Engineer Branch Ranking Revision Date No.
I1.K.3(32) Provide Experimental verification of Two-Phase Emrit NRR/DSI 11.E.2.2 12/31/84 NA
Natural Circulation Models
11.K.3(33) Evaluate Elimination of PORV Function Emrit NRR 11.C.1 12/31/84 NA
11.K.3(34) kelap-4 Mode! Development Emrit NRR/DST 11.£.2.2 12/31/84 NA
11.K.3(3%) fvaluation of Effects of Core Flood Tank Injection Emrit NRR I1.C.1 12/31/84 NA
on Small-Break LOCAs
11.X.3(36) Additional Staff Audit Calculations of B&W Small- Emrit NRR 1.L.1 12/31/84 NA
Break LOCA Analyses
11.X.3¢37) Anaiysis of B&W Response to [solated Small-Break Emrit NRR 3.3 12/31/84 NA
LOCA
11.K.3(38) Analysis of Plant Response to a Small-Break LOCA in Emrit NRR 1:L.2 12/31/84 NA
the Pressurizer Spray Line
i1.X.3(39) Evaluation of Effects of Water Slugs in Piping Emrit NRR £.6.1 12/31/84 NA
Caused by HPI and CFT Flows
T1.K.3(40) Evaluation of RCP Seal Damage and Leakage During Emrit NRR 11.X.2(16) 12/31/84 NA
a Smail-Break LOCA
I1.K. 3(41) Submit Predictions for LOFT Test L3-6 with RCPs Emrit NRR 12/31/84 NA
Running
11.X.3(42) Submit Requested Information on the Effects of Emrit NRR 1.C.2 12/31/84 NA
Non-Condensible Gases
11.X.3(43) Evaluation of Mechanical Effects of Slug Flow on Emrit NRR 11.K.2(15) 12/31/84 NA
Steam Generator Tubes
17.K.3(34) Evaluation of Anticipated Transients with Single Emrit NRRP 1 12/31/84 F-59
Failure to Verify No Significant Fuel Failure
11.K.3(45) Evaluate Depressurization with Other Than Full ADS Emrit NRR 1 12/31/84 F-60
11.K. 3(46) Response to List of Concerns from ACRS Consultant Emrit NRR I 12/31/84 F-61
11.X.3(47) Test Program for Small-8reak LOCA Model verification Emrit NRR B3 12/31/84 NA
Pretest Prediction, Test Program, and Model 11.£.2.2
Verification
I1.K.3(48) Assess Change in Safety Reliability as a Result of Emrit NRR A, 12/31/84 NA
Implementing B&OTF Recommendations I11.¢.2
11.X.3(49) Review of Procedures (NRC) Emrit NRR/DHFS/PSRB 1.C.8, 12/31/84 NA
1.C.9
11.K.3(50) Review of Procedures (NSSS vendors) Emrit NRR/DHFS/PSRE 1.C. 7, 12/31/84 NA
1.C.9
I11.K.3(51) Symptom-Based Emergency Procedures Emrit NRR/DHF S/PSREB 1.C.9 12/31/84 NA
11.K.3(52) Operator Awareness of Revised Emergency Procedures Emrit NRR 1031, 12/31/84 NA
1.6.2,
£.C:5
11.K.3(53) Two Operators in Contro! Room Emrit NRR LA L) 12/31/84 NA
I1.K.3(58) Simulator Upgrade for Small-Break LOCAs Emrit NRR 1.A.4.1 12/31/84 NA
11.K.3(55) Operator Monitoring of Control Board Emrit NRR 10X, 12/31/84 NA
1.D.2,
1.0.3
I1.¥ 3(56) Simulator Training Reguirements Emrit NRR/DHF S/0LB 1.A.2.6, 12/31/84 NA
I1.A.3.1
11.X.3(57) Identify Water Sources Prior to Manual Activation Emrit NRR 1 12/31/84 F-62

of ADS
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Actian Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
I1I1.A EMERGENCY PREPAREDNESS AND RADIATION EFFECTS
I11.A.1 Improve Licensee Emergency Preparedness - Short Term
T A1l ﬁrﬂi Emergency Preparedness = = »
II1.A.1.1(1) Implement Action Plan Requirements for Promptly - OlE/DEPER/EPB I
Improving Licensee Emergency Preparedness
II1.A.1.1(2) Perform an Integrated Assessment of the Implementation - OIE/DEPER/EPB I
111.A.1.2 Upgrade Licensee Emergency Support Facilities 3 ™ -
I11.A.1.2(1) Technical Support Center - OYE/D:« PER/EPB I F-63
I11.A.1.2(2) On-Site Operational Support Center - OIE/DEPER/EPB 1 F-64
I11.A.1.2(3) Near-Site Emergency Operations Facility - OIE/DEPER/EPB I F-65
I111.A.1.3 Maintain Supplies of Thyroid-Blocking Agent - - -
IIT.A.1.3(1) Workers Riggs OIE/DEPER/EPB NOTE 3(b) 11/34/83 NA
I11.A.1.3(2) Public Riggs OIE/DEPER/EPB NOTE 1 11/30/83
I111.A.2 Improving Licensee Emergency Preparedness-lLong Term
TMTAZ.1 ﬁa lg CFR 50 and 10 8;' §U ‘%e-ﬁah E a4 - -
I11.A.2.1(1) Publish Proposed Amendments to the Rules - RES 1
I11.A.2.1(2) Conduct Public Regional Meetings - RES 1
I11.A.2.1(3) Prepare Final Commission Paper Recommending Adoption - RES 1
of Rules
I11.A.2.1(4) Revise Inspection Program to Cover Upgraded - OIE I =67
Requirements
111.A.2.2 Development of Guidance and Criteria - NRR/DL 1 F-68
I11.A.3 Improving NRC Energ_?nc! Pn&redness
IT.A3.1 Role 1n Responding to ear tmergencies o e -
II1.A.3.1(1) Define NRC Role in Emergency Situations Riggs OIE/DEPER/IRDB NOTE 3(b) 1 6/30/85 NA
I11.A.3.1(2) Revise and Upgrade Plans and Procedures for the NRC Riggs OIE/DEPER/IRDB NOTE 3(b) 1 6/30/85 NA
Emergency Operations Center
I11.A.3.1{(3) Revise Manual Chapter 0502, Other Agency Procedures, Riggs OIE/DEPER/IRDB NOTE 3(b) 1 6/30/85 NA
and NUREG-0610
II1.A.3.1(4) Prepare Commission Paper Riggs OIE/DEPER/IRDB NOTE 3(b) 1 6/30/85 NA
II1.A.3.1(5) Revise Implementing Procedures and Instructions for Riggs OIE/DEPER/IRDBR NOTE 3(b) 1 6/30/85 NA
Regional Offices
I11.A.3.2 Improve Operations (Centers Riggs OlE UEPER/IRDB NOTE 3(b) 1 6/30/85 NA
ITI1.A.3.3 Communications " “ -
I11.A.3.3(1) Instal) Direct Dedicated Telephone Lines Pittman OIE/DEPER/IRDB NOTE 3(a) 1 6/30/85 NA
I11.A.3.3(2) Obtain Dedicated, Short-Range Radio Communication Pittman O1€/DEPER/IRDB NOTE 3(a) 1 6/30/85 NA
Systems
I11.A.3.4 Nuc lear Data Link Thatcher O1€/DEPER/IRDB NOTE 3(b) 1 6/30/85% NA
111.A.3.5 Training, Drills, and Tests Pittman OIE/DEPER/IRDB NOTE 3(b) 1 6/30/85 NA
II1.A.3.6 Interaction of NRC and Other Agencies = - o
II1.A.3.6(1) International Pittman OIE/DEPER/EPLB NOTE 3(b) 1 6/30/85 NA
I11.A.3.6(2) Federal Pittman O1E/DEPER/EPLB NOTE 3(b) 1 6/30/85 NA
I11.A.3.6(3) State and Local Pittman OIE/DEPER/EPLB NOTE 3(b) 1 6/30/8% NA
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TABLE Il (Continued)

Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Issuance MPA
Issue No. Title Engineer Branch Ranking Date No.
111.8 EMERGENCY PREPAREDNESS OF STATE AND LOCAL GOVERNMENTS
111.8.1 Transfer of Responsibilities to FEMA Milstead OIE/DEPER/IRDB NOTE 3(b) 11/30/83 NA
111.8.2 Implementation of NRC and FEMA Responsibilities » » -
111.8.2(1) The Licensing Process Milstead O1E/DEPER/IRDB NOTE 3(b) 11/30/83 NA
I111.8.2(2) Federal Guidance Milstead OIE/DEPER/IRDB NOTE 3(b) 11/30/83 NA
111.C PUBLIC INFORMATION
111.L.1 Have Information Available for the News Media and the * - -
Public
IT1.C.1(1) Review Publicly Available Documents Pittman PA LI (NOTE 3) 11/30/83 NA
111.C.1(2) Recommend Publication of Additional Information Pittman PA LI (NOTE 3) 11/30/83 NA
I111.C.1(3) Program of Seminars for News Media Personnel Pittman PA LI (NOTE 3) 11/30/83 NA
I11.C.2 Develop Policy and Provide Training for Interfacing - - -
With the News Media
111.C.2(1) Develop Policy and Procedures for Dealing With Briefing Pittman PA LI (NOTE 3) 11/30/83 NA
Requests
I11.C.2(2) Provide Training for Members of the Technical Staff Pittman PA LI (NOTE 3) 11/30/83 NA
111.0 RADIATION PROTECTION
111.D.1 Radiation Source Control
o1 Primary Coolant Sources Outside the Containment > - -
Structure
111.0.1.1(1) Review Information Submitted by Licensees Pertaining ¥ NRR I
to Reducing Leakage from Operating Systems
111.0.1.1(2) Review Information on Provisions for Leak Detection Emrit NRR/DSI/METB NOTE 4
111.0.1.1(3) Develop Proposed System Acceptance Criteria Emrit NRR/DSI/METB NOTE 4
[11.D.1.2 Radioactive Gas Management Emrit NRR/DSI/METE DROP 11/30/83 NA
111.0.1.3 Ventilation System and Radioiodine Adsorber Criteria " . -
111.0.1.3(1) Decide Whether Licensees Should Perform Studies and Emrit NRR/DSI/METB DROP 11/30/83 NA
Make Modifications
111.0.1.3(2) Review and Revise SRP Emrit NRR/DSI/METB DROP 11/30/83 NA
I11.0.1.3(3) Require Licensees to Upgrade Filtration Systems Emrit NRR/DSI/METB DROP 11/30/83 NA
I11.0.1.3(4) Sponsor Studies to Evaluate Charcoal Adsorber Emrit NRR/DSI/METB NOTE 3(b) 11/30/83 NA
111.0.1.% Radwaste System Design Features to Aid in Accident Emrit NRR/DSI/METB DROP 11/30/83 NA
Recovery and Decontamination
111.0.2 Public Radiation Protection Improvement
I o2 Radiological Monitoring of Effluents - - -
111.D.2.1(1) Evaluate the Feasibility and Perform a Value-Impact Emrit NRR/DSI/METB LOwW 6/30/84 NA

Analysis of Modifying Effi.ent-Monitoring Design
Criteria
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
I11.0.2.1(2) Study the Feasibility of Requiring the Development Emrit NRR/DSI/METB LOW 1 6/30/84 NA
of Effective Means for Monitoring and Sampling Noble
Gases and Padioiodine Released to the Atmosphere
I11.0.2.1(3) Revise Re latory Guides Emrit NRR/DSI/METB LOW 1 6/30/84 NA
111.0.2.2 Radiociodine, Carbon-14, and Tritium Pathway Dose - - *
Analysis
111.0.2.2(1) Perform Study of Radioiodine, Carbon-14, and Tritium Emrit NRR/DSI1/RAB NOTE 3(b) 1 6/30/84 NA
Behavior
I11.0.2.2(2) Evaluate Data Collected at Quad Cities Emrit NRR/DSI/RAB 111.0.2.5 1 6/30/84 NA
I111.0.2.2(3) Determine the Distribution of the Chemical Species of Emrit NRR/DSI/RAB 111.0.2.5 1 6/30/84 NA
Radioiodine in Air-wWater-Steam Mixtures
111.0.2.2¢4) Revise SRP and Regulatory Guides Emrit NRR/DSI/RAB 111.0.2.5 1 6/30/84 NA
111.0.2.3 Liquid Pathway Radiological Control - - -
II1.D.2.3(1) Develop Procedures to Discriminate Between Emrit NRR/DE/EHEB NOTE 1 1 6/30/84
Sites/Plants
I11.0.2 3(2) Discriminate Between Sites and Plants That Reguire Emrit NRR/DE/EREB NOTE 1 1 6/30/84
Consideration of Liguid Pathway Interdiction Technigues
111.0.2.3(3) Estab)ish Feasible Method of Pathway Interdiction Emrit NRR/DE/EHEB NOTE 1 1 6/30/84
I11.D.2.3(4) Prepare a Summary Assessment Emrit NRR/DE/EHEB NOTE 1 1 6/30/84
I11.6.2.8 Offsite Dose Measurements v G -
111.0.2.4(1) Study Feasibiiity of Environmental Monitors V'Molen NRR/DSI/RAB NOTE 3(b) 1 6/30/84 NA
[11.0.2.4(2) Place 50 TLDs Around Each Site V'Molen OIE/ORP/0RPB LI (NOTE 3) 1 6/30/84 NA
111.0.2.5 Offsite Dose Calculation Manual V'Molen NRR/DS1/RAB NOTE 3(b) 1 6/30/84
111.0.2.6 Independent Radiological Measurements V'Molen OIE/DRP/ORPE L1 (NOTE 3) 1 6/30/84 NA
111.D0.3 worker Radiation Protection Improvement
11.0.3.1 Radiation Protection Plans ViMolen NRR/DS1/RAB HIGH 11/30/83
111.D0.3.2 Health Physics Improvements - - .
II1.0.3.2(1) Amend 10 CFR 20 V'Molen RES/DFO/ORPBR LI (NOTE 2) 11/30/83 NA
I11.0.3.2¢2) Issue a Regulatory Guide V'Mglen RES/DFO/ORPBR LI (NOTE 3) 11/30/83 NA
111.0.3.2(3) Develop Standard Performance Criteria V'Molen RES/DFO/ORPBR L. (NOTE 2) 11/30/83 NA
111.0.3.2(4) Develop Method for Testing and Certifying Air-Purifying V'Molen RES/DFO/ORPBR LY (NOTE 2) 11/30/83 NA
Respirators
111.0.3.3 Inplant Radiation Monitoring - - -
I11.0.3.3(1) Issue Letter Requiring Improved Radiation Sampling - NRR/DL 1 F-69
Instrumentation
111.0.3.3(2) Set Criteria Requiring Licensees to Evaluate Need for - NRR 1
Additional Survey Equipment
I11.0.3.3(3) Issue a Rule Change Providing Acceptable Methods for - RES |
Calibration of Radiation-Monitoring Instruments
I11.0.3.3(4) Issue a Regulatory Guide * RES 1
111.0.3.4 Control Room Habitability - NRR/DL I F=70
111.0.3.5 Radiation worker Exposure - - -
[11.0.3.5(1) Develop Format for Data To Be Collected by Utilities RES/DFG/ORPBR L1 11/30/83 NA
Regarding Total Radiation Exposure to Workers
111.D0.3.5(2) Investigative Methods of Obtaining Employee Health RES/DFO/ORPBR LI (NOTE 3) 11/30/83 NA
Data by Nenlegislative Means
I11.0.3.5(3) Revise 10 CFR 20 RES/DFO/ORPBR LI (NOTE 3) 11/306/83 NA
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Action Lead Lead Office/ Safety Latest

Plan Item/ SPEB Division/ Priority Latest Issuance MPA

Issue No Title Engireer Branch Ranking Revision Date No.

IV.A STRENGTHEN ENFORCEMENT PROCESS

IV.A. 1 Seek Legislative Authority Emrit GC LI (NOTE 3) 11/30/83 NA

IV.A.2 Revise Enforcement Policy Emrit OIE/ES LI (NOTE 3) 11/30/83 NA

Iv.8 ISSUANCE OF INSTRUCTIONS AND INFORMATION TO LICENSEES

Iv.8.1 Revise Practices for Issuance of Instructions and Emrit O1E/DEPER LI (NOTE 3) 11/30/83 NA
Information to Licensees

Iv.C EXTEND LESSONS LEARNED TO LICENSED ACTIVITIES OTHER

: THAN POWER REACTORS

Iv.C.1 Extend Lessons Learned from TMI to Other NRC Programs Emrit NMSS /WM NOTE 3(b) 11/30/83 N

Iv.D NRC STAFF TRAINING

Iv.D.2 NRC Staff Training Emrit ADM/MDTS LI (NOTE 3) 11/30/83 NA

IV.E SAFETY DECISION-MAKING

IV.E.1 Expand Research on Quantification of Safety Colmar RES/DRA/RABR LI 11/30/83 NE
Decision-Making

Iv.E.2 Plan for Early Resclution of Safety Issues Emrit NRR/DST/SPEB LI (NOTE 3) 11/30/83 N,

IV.E3 Plan for Resolving Issues at the (P Stage Colmar RES/DRA/RABR LI (NOTE 2) 11/30/83 HA

IV.E.4 Resolve Generic Issues by Rulemaking Colmar RES/DRA/RABR LI 11/30/83 NA

IV.E.S Assess Currently Operating Reactors Matthews NRR/DL/SEPB HIGH 11/30/83

IV.F FINANCIAL DISINCENTIVES TO SAFETY

IVv.F.1 Increased OlE Scrutiny of the Power-Ascension Test Thatcher OIE/DQASIP NOTE 3(b) 11/30/83 NA
Program

Iv.F.2 Evaluate the Impacts of Financial Disincentives to Matthews SP NOTE 3(b) 11/30/83 NA

the Safety of Nuclear Power Plants
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Action Lead Lead Office/ Safety Latest

Plan [tem/ SPEB Division/ Priority Latest Issuance MPA

Issue No. Title Engineer Branch Ranking Revision Date No.

V.G IMPROVE SAFETY RULEMAKING PROCEDURES

Iv.G.1 Develop a Public Agenda for Rulemaking Emrit ADM/RPB LI (NOTE 3) 11/30/83 NA

Iv.G.2 Periodic and Systematic Reevaluation of Existing Rules Milstead RES/DRA/RABR LI 11/30/83 NA

IvG.3 Improve Ruiemaking Procedures Milstead RES/DRA/RABR LI (NOTE 3) 11/30/83 NA

Iv.g. 4 Study Alternatives for improved Rulemaking Process Milstead RES/DRA/RABR LI (NOTE 3) 11/30/83 NA

IV.H NRC PARTICIPATION IN THE RADIATION POLICY COUNCIL

IV.H. 1 NRC Participation in the Radiation Policy Council Sege RES/DHSWM/HEBR LI (NOTE 3) 11/30/83 NA

TASK ACTION PLAN ITEMS

A-1 water Hammer Emrit NRR/DST/GIB UST [NOTE 3(a)] 1 6. -0/85 NA

A-2 Asymmetric Blowdown Loads on Reactor Primary Coolant Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85 D-10
Systems

A-3 westinghouse Steam Generator Tube Integrity s NRR/DST/GIB usl 11/30/83

A-4 CE Steam Generator Tube Integrity - NRR/DST/GIB usl 11/30/83

A-5 B8&W Steam Generator Tube Integrity - NRR/DST/GIB usl 11/30/83

A-6 Mark 1 Short-Term Program Emrit NRR/DST/GIB UST [NOTE 3(a)] 1 6/30/85

A-7 Mark [ Long-Term Program Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85 D-01

A-B Mark II Containment Pool Dyanmic Loads Long-Term Emrit NRR/DST/GIB UST [NOTE 3(a)) 1 6/30/85% NA
Program

A-9 ATWS Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85

A-10 BWR Feedwater Nozzle Cracking Emrit NRR/DST/GIB UST [NOTE 3(3)] 1 6/30/85% 8-2%

A-11 Reactor Vessel Materials Toughness Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85

A-12 Fracture Toughness of Steam Generator and Reactor Emrit NRR/DST/GIB USI [NOTE 2] 1 6/30/85% NA
Coolant Pump Supports

A-13 Snubber Operability Assurance Emrit NRR/DE/MEB NOTE 3(a) 11/30/83

A-14 Flaw Detection Matthews NRR/DE/MTER DROP 11/30/83 NA

A-15 Primary Coolant System Decontamination ana Steam Pittman NRR/DE /CHEB NOTE 3(b) 11/30/83 NA
Generator Chemical Cleaning

A-16 Steam Effects on BWR Core Spray Distribution Emrit NRR/DSI/CPB NOTE 3(a) 11/30/83 D-12

A-17 Systems Interaction - NRR/DST/GIB usl 11/30/85

A-18 Pipe Rupture Design Criteria Emrit NRR/DE/MEB DROP 11/30/83 NA

A-19 Digita! Computer Protection System Thatcher NRR/DS1/1CSB NOTE 4 11/30/83

A-20 Impacts of the Coal Fuel Cycle * NRR/DE/ENEB LI 11/30/83 NA

A-21 Main Steamline Break Inside Containment - Evaluation of V'Molen NRR/DS1/CSB LOW 11/30/83 NA

Environmental Conditions for Equipment Qualification
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest  lssuance MPA
Issue No. Title Engineer 8ranch Ranking Revision Date No.
A-22 PWR Main Steamline Break - Core, Reactor Vessel and V'Molen NRR/DSI/CSB DROP 11/30/83 NA
Containment Buiiding Response
A-23 Containment Leak Testing Matthews NRR/DSI/CSB RI 11/30/83
A-28 Qualification of Class 1f Safety-Related Equipment Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85 B-60
=25 Non-Safety Loads on (lass 1E Power Sources Thatcher NRR/DS1/PSB NOTE 3(a) 11/30/83
A-26 Reactor Vessel Pressure Transient Protection Emrit NRR/DST/GIB USI [NOTE 3(a)] 1 6/30/85 8-04
A-27 Reload Applications - NRR/DS1/CPB Ll 11/30/83 NA
A-28 Increase in Spent Fuel Poo! Storage Capacity Colmar NRR/DE /SGEB NOTE 3(a) 11/30/83
A-29 Nuclear Power Plant Design for the Reduction of Colmar NRR/DSI/ASB MED [UM 11/30/83
Vulnerability to Industrial Sabotage
A-30 Adequacy of Safety-Related DC Power Supplies Sege NRR/DSI/PSB HIGH 11/30/83
A-31 RHR Shutdown Requirements Emrit NRR/DST/GIB Usl [NOTE 3(a)] 1 6/30/85
A-32 Missile Effects Pittman NRR/DE/MTEB a°37, A-38, 11/30/83 NA
-68
A-33 NEPA Review of Accident Risks - NRR/DSI.'AEB E(NOTE 3) 11/30/83 NA
A-34 Instruments for Monitoring Radiation and Process V'Moien NRR/DS1/1CSB 11.F.3 11/30/83 NA
variables During Accidents
A-35 Adequacy of Offsite Power Systems Emrit NRR/DSI/PSB NOTE 3(a) 11/30/83
A-36 Contro! of Heavy Loads Near Spent Fuel Emrit NRR/DSI/GIB UST [NOTE 3¢a)] 1 6/30/85 c-10, C-15
A-37 Turbine Missiles Pittman NRR/DE/MTEB DROP 11/30/83 NA
A-38 Tornado Missiles Sege NRR/DSI/ASB LOW 11/30/83 NA
A-39 Determination of Safety Relief Valve Pool Dynamic Emrit NRR/DST/GIB UST [NOTE 3(a)] 1 6/30/85
Loads and Temperature Limits
A-40 Seismic Design Criteria - Short Term Program - NRR/DST/GIB ust 11/30/83
A-41 Long Term Seismic Program Colmar NRR/DE/MEB NOTE 3(b) 1 12/31/84 NA
A-42 Pipe Cracks in Boiling Water Reactors Emrit NRR/DST/GIB UsI [NOTE 3(a)] 1 6/30/85 8-05
A-43 Containment Emergency Sump Performance - NRR/DST/GIB usl 11/30/83
A-44 Station Blackout - NRR/DST/GIB usl 11/30/83
A-85 Shutdown Decay Heat Removal Reguirements - NRR/DST/GIB usl 11/30/83
A-46 Seismic Qualification of Equipment in Operating Plants . NRR/DST/GIB usl 11/30/83
A-47 Safety Implications of Control Systems - NRR/DST/GIB usi 11/30/83
A-48 Hydrogen Control Measures and Effects of Hydrogen Burns o NRR/DST/GIB uUsl 11/30/83
on Safety Equipment ;
A-49 Pressurized Thermal Shock » NRR/DST/GIB usl 11/30/83
B-1 Environmental Technica! Specifications . NRR/DE/EHEB E (NOTE 3) 11/30/83 NA
8-2 Forecasting Electricity Demand ” NRR E (NOTE 3) 11/30/83 NA
B-3 Event Categorization - NRR/DS1/RSB L1 (DROP) 11/30/83 NA
8-4 ECCS Reliadility Emrit NRR/DSI/RSB 1T.€.3.2 11/30/83 NA
B-5 Ductility of Two Way Slabs and Shells and Buckling Thatcher NRR/DE. SGEB MEDTUM 11/30/83
Behavior of Stee! Containments
8-6 Loads, Load Combinations, Stress Limits Pittman NRR/DE/MEB HIGH 11/30/83
8-7 Secondary Accident Consequence Modeling » NRR/DSI/AEB LI (DROP} 11/30/83 NA
8-8 Locking Out of ECCS Power Operated Valves Riggs NRR/DSI/RSB OROP 11/30/83 NA
B-9 Electrica! Cable Penetrations of Containment Emrit NRR/DS1/PSB NCTE 3(b) 11/30/83 NA
8-10 Behavior of BWR Mark IIl Containments V'Mglen NRR/DSI/CSB NOTE 3(a) i 12/31/84 NA
g-11 Subcompartment Standard Problems - NRR/DS1/CSB Ll 11/30/83 NA
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
B-12 Containment Cooling Requirements (Non-LOCA) Emrit NRR/DS1/CSB NOTE 3(a) 11/30/83
B-13 Marviken Test Data Evaluation - NRR/DS1/CSB LI 11/30/83 NA
B-14 Study of Hydrogen Mixing Capability in Containment Emrit NRR/DST/GIB A-48 11/30/83 NA
Post-LOCA
8-15 CONTEMPT Computer Code Maintenance - NRR/DSI1/CSB L1 (DROP) 11/30/83 NA
B-16 Protection Against Postulated Piping Failures in Fluid Emrit NRR/DE/MEB A-18 11/30/83 NA
Systems Outside Containment
B-17 Criteria for Safety-Related Operator Actions Milstead NRR/DHFS/LQB MEDIUM 11/30/83
B-18 Vortex Suppression Requirements for Containment Sumps Emrit NRR/DST/GIB A-43 11/30/83 NA
8-19 Thermal-Hydraulic Stability Colmar NRR/DS1/CPB NOTE 3(b) 1 6/30/85 NA
6-20 Standare Problem Analysis - RES/DAE/AMBR LI 11/30/83
B-21 Core Physics » NRR/DS1/CPB LI (DROP) 11/30/83 NA
8-22 LWR Fuel V'Molen NRR/DS1/CPB NOTE 4 11/30/83
8-23 LMFBR Fuel - NRR/DSI/CPB LT (DROP) 11/30/83 NA
B-24 Seismic Qualification of Electrical and Mechanical Emrit NRR A-46 11/30/83 NA
Components
8-2% Piping Benchmark Problems - NRR/DE/MEB L1 11/30/83
8-26 Structural Integrity of Containment Penetrations Riggs NRR/DE/MTEB NOTE 3(b) 1 12/31/84 NA
8-27 Implementation and Use of Subsection NF - NRR/DE/MEB LI 11/30/83
B-28 Radionuclide/Sediment Transport Program - NRR/DE/EHEB E (NOTE 3) 11/30/83 NA
8-29 Effectiveness of Ultimate Heat Sinks Pittman NRR/DE/EHEB NOTE 4 11/30/83
8-30 Design Basis Floods and Probability w NRR/DE/EHEB LI 11/30/83
8-31 Dam Failure Mode! Milstead NRR/DE/SGEB NOTE & 11/30/83
B-32 Ice Effects on Safety Related Water Supplies Pittman NRR/DE/EHER NOTE 4 11/30/83
8-33 Dose Assessment Methodelogy - NRR/DSI/RAB LI (NOTE 3} 11/30/83 NA
B8-34 Occupational Radiation Exposure Reduction Emrit NRR/DSI/RAB 111.0.3.1 11/30/83 NA
B-35 Confirmation of Appendix I Models for Calculations of - NRR/DS1/METB LI 11/30/83
Releases of Radioactive Materials in Gaseous and Liquid
Effluents from Light Water Cooled Power Reactors
B-36 Develop Design, Testing, and Maintenance Criteria for Emrit NRR/DSI/METB NOTE 3(a) 11/30/83
Atmosphere Cleanup System Air Filtration and Adsorption
Units for Engineered Safety Feature Systems and for
Normal Ventilation Systems
8-37 Chemical Discharges to Receiving Waters - NRR/DE/EHEB E 11/30/83
B-38 Reconnaissance Level Investigations - NRR/DE/EHEB E (DROP) 11/30/83 NA
8-39 Transmission Lines - NRR/DE /EHER E (DROP) 11/30/83 NA
B6-40 Effects of Power Plant Entrainment on Plankton - NRR/DE/EHEB E (DROP) 11/30/83 NA
B-41 Impacts on Fisheries » NRR/DE/EHEB E (DROP) 11/30/83 NA
8-42 Secioeconomic Environmental Impacts " NRR/DE/SAB E (NOTE 3) 11/30/83 NA
B-43 Value of Aerial Photographs for Site Evaluation - NRR/DE/EHER E 11/30/83
gE-44 Forecasts of Generating Costs of Coal and Nuclear . NRR/DE/SAB E (NOTE 3) 11/30/83 NA
Plants
B-45 Need for Power - Energy Conservation - NRR/DE /SAB E (B-2) 11/30/83 NA
B-46 Cost of Alternatives n Environmental Design - NRR/DE/SAB E (DROP) 11/30/83 NA
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Issue No. Title Engineer Branch Ranking Revision Date No.
B-47 Inservice Inspection of Supports-Classes 1, 2, 3, and Colmar NRR/DE/MTER OROP 11/30/83 NA
MC Components
8-48 BWR CRD Mechanical Failure (Collet Housing) Emrit NRR/DE/MTEB NOTE 3(b) 11/30/83
B-49 Inservice Inspection Criteria and Corrosion Prevention - NRR LI 11/30/83
Criteria for Containments
8-50 Post-Operating Basis Earthquake Inspection Celmar NRR/DE/SGEB RI(LOW) 1 6/30/85% NA
B-51 Assessment of Inelastic Amalysis Techniques for Emrit NRR/DE/MEB A-40 11/30/83 NA
fquipment and Components
8-52 Fuel Assembly Seismic and LOCA Responses Emrit NRR/DST/CIB A-2 11/30/83 NA
8-53 Load Break Switch Sege NRR/DS1/PSB RI (NOTE 3) 11/30/83
8-54 Ice Condenser Containments Milstead NRR/DSI/CSB NOTE 3(b) 1 12/31/84 NA
B-55 Improved Reliability of Target Rock Safety Relief V'Mglen NRR/DE /MEB MEDIUM 11/30/83
Valves
B-56 Diesel Reliability Milstead NRR/DS1/PSB HIGH 11/30/83
8-57 Station Blackout Emrit NRR/DST/GIB A-34 11/30/83
8-58 Passive Mechanical Failures Colmar NRR/DE/EQB MEDIUM 11/30/83
B8-59 N-1 Loop QOperation in BWRs and PWRs Colmar NRR/DSI/RSB RI (NOTE 3) 1 6/30/85 NA
8-60 Loose Parts Meonitoring System Emrit NRR/DS1/CPB NOTE 3(b) 1 12/31/84 NA
B-61 Allowable ECCS Equipment Outage Periods Pittman NRR/DST/RRAB MEDIUM 11/30/83
B8-62 Reexamination of Technical Bases for Establishing Sis, o NRR/DSI1/CPB LI (DROP) 11/30/83 NA
£SSSs, and Reactor Protection System Trip Functions
B-63 Iselation of Low Pressure Systems Connected to the Emrit NRR/DE/MEB NOTE 3(a) 11/30/83
Reactor Coolant Pressure Boundary
B-64 Pecommissioning of Reactors Colmar NRR/DE/CHEB NOTE 2 11/30/83
B-65 lodine Spiking Milstead NRR/DSI/AEB DROP 2 12/31/84 NA
8-66 Control Room Infiltration Measurements Matthews NRR/DS1/AEB NOTE 3(a) 11/30/83
B-67 Effluent and Process Monitoring Instrumentation Colmar NRR/DSI/METE I11.0.2.1 11/30/83 NA
6-68 Pump Overspeed During LOCA Riani NRR/DST/ASE DROP 11/30/83 NA
B-69 ECCS Leakage Ex-Containment Riani NRR/DSI/METE 111.0.1.1 11/30/83 NA
B-70 Power Grid Freguency Degradation and Effect on Primary Emrit NRR/DS1/PSB NOTE 3(a) 11/30/83
Coolant Pumps
8-71 Incident Response Riani NRE 111.A.3.2 11/30/83 NA
B-72 Health £ffects and Life Shortening from Uranium and - NRR/DSI/RAB LI 11/30/83 NA
Coal Fuel Cycles
8-73 Monitoring for Excessive Vibration Inside the Reactor Thatcher NRR/DE/MEB c-12 11/30/83 NA
Pressure Vessel
-1 Assurance of Continuous Long Term Capability of Hermetic Milstead NRR/DE/EQB NOTE 3(a) 11/30/83
Seals on Instrymentation and Electrical Equipment
-2 Study of Containment Depressurization by Inadvertent Emrit NRR/DS1/CSB NOTE 3(b) 11/30/83 NA
Spray Operation to Determine Adequacy of Containment
External Design Pressure
€-1 Insulation Usage Within Containment Emrit NRR/DST/GIB A-43 11/30/83 NA
c-4 Statistical Methods for ECCS Analysis Riggs NRR,/DSI/RSB NOTE 4 11/30/83
c-5 Decay Heat Update Riggs NRR/DSI/CPB NOTE 4 11/30/83
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c-é LOCA Meat Sources Riggs NRR/DSI/CPB NOTE 4 11/30/83
c-7 PWR System Piping Emrit NRR/DE /MTEB NOTE 3(b) 11/30/83 NA
c-8 Main Steam Line Leakage Control Systems Milstead NRR/DSI/ASB HIGH 11/30/83
€9 RHR Heat Exchanger Tube Failures V'Molen NRR/DSI/RSB DROP 11/30/83 NA
c-10 Effective Operation of Containment Sprays in a LOCA Emrit NRR/DSI/AEB NOTE 3(a) 11/30/83 NA
c-11 Assessment of Failure and Reliability of Pumps and Matthews NRR/DE/MEB MEDIUM 11/30/83
valves
c-12 Primary System Vibration Ascessment Thatcher NRR/DE/MEB NOTE 3(b) 11/30/83 NA
c-13 Non-Random Failures Emrit NRR/DST/GIB A-17 11/30/83 NA
C-14 Storm Surge Mode! for Coastal Sites Emrit NRR/DE /EHEB NOTE 4 11/30/83
c-15 NUREG Report for Liguids Tank Failure Analysis - NRR/DE/EHEB LI (DROP) 11/30/83 NA
€-16 Assessment of Agricultural Land in Relation to Power - NRR/DE/EHEB E (DROP) 11/30/83 NA
Plant Siting and Cooling System Selection
c-17 Interim Acceptance Criteria for Solidification Agents Emrit NRR/DSI/METS NOTE 3(a) 11/30/83 NA
for Radiocactive So)id Wastes
-1 Advisability of a Seismic Scram Thatcher RES/DET/MSEB LOw 11/30/83 NA
p-2 Emergency (ore Cooling System Capability for Future Emrit NRR/DSI/RSB NOTE 4 11/30/83
Plants
-3 Control Rod Drop Accident Emrit NRR/DSI/CPB NOTE 3(b) 11/30/83 NA
NEW GENERIC ISSUES
1. Failures in Air-Monitaring, Air-Cleaning, and Emrit NRR/DSI/METH DROP 11/30/83 NA
ventilating Systems
2. Failure of Protective Devices on Essential Equipment Colmar NRR/DSI/ICSB NOTE 4 11/30/83
3 Set Point Drift in Instrumentation Emrit NRR/DS1/ICSB NOTE 2 11/30/83
1 End-of-Life and Maintenance (riteria Thatcher NRR/DE/EQB NOTE 3(b) 11/30/83 NA
5. Design Check and Audit of Balance-of-Plant Equipment Pittman NRR/DSI/ASB 1.F.1 11/30/83 NA
8. Separation of Control Rod from [ts Drive and BWR High V'Moien NRR/DSI/CPB NOTE 3(b) 11/30/83 NA
Rod worth Events
7 Failures Due to flow-Induced Vibrations V'Molen NRR/DSI/RSB OROP 11/30/83 NA
8 Inadvertent Actuation of Safety Injection in PWRs Colmar NRR/DSI/RSB I.E.2 11/30/83 NA
3 Reevaluation of Reactor Coolant Pump Trip Criteria Emrit NRR/DSI/RSB 11.x.3 11/30/83 NA
10. Surveillance and Maintenance of TIP lsolation Valves Riggs NRR/DSI/ICSB DROP 11/30/83 NA
and Squib Charges
11 Turdine Disc Cracking Pittman NRR/DE/MTEB A-37 11/30/83 NA
12. BeR Jet Pump Integrity Sege MR/D(/IY&!, NOTE 3(b) 1 12/31/84 NA
3
13 S»all Break LOCA from Extended Qverheating of Riani NRR/DSI/RSB OROP 11/30/83 NA
Fressurizer Heaters
14 FuR Pipe Cracks Matthews NRR/DE/MTER NOTE 2 11/30/83
15. Fadiation Effects on Reactor Vesse! Supperts Emrit NRR/DE/MTEB LOw 11/30/83 NA
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest
Plan [tem/ SPEB Division/ Priority Latest  Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
18 BWR Main Steam Isolation Valve Leakage Control Systems Milstead NRR/DSI/ASE c-8 11/30/83 NA
17. Loss of Offsite Power Subsequent to LOCA Colmar NRR/DS1/PSB, DROP 11/30/83 NA
ICSB
18 Steam Line Break with Conseguential Small LOCA Riggs NRR/DSI/RSB 3.C.1 11/30/83 NA
18. Safety Implications of Nonsafety Instrument and Control Sege NRR/DST/GIB A-47 11/30/83 NA
Power Supply Bus
20 Effects of Electromagnetic Pulse on Nuclear Plant Thatcher NRR/DSI/ICSE NOTE 3(b) 1 6/30/84 NA
Systems
21. Vvibration Qualification of Equipment Thatcher NRR/DE/EQB NOTE & 11/30/83
22 inadvertent Boron Dilution Events V'Molen NRR/DSI/RSB NOTE 3(b) 1 12/31/84 NA
23. Reactor Coolant Pump Seal Failures Riggs NRR/DSI/ASE HIGH 11/30/83
24 Automatic Esergency Core Cooling System Switch to V'Molen NRR/DSI/RSB NOTE 4 11/30/83
Recirculation
25 Actomatic Air Header Dump on BWR Scram Systes Milstead NRR/DSI/RSB NOTE 3(a) 11/30/83
26 Diese! Generator Loading Problems Related to SIS Reset Emrit NRR/DS1/AS8 17 11/30/83 NA
on Loss of Offsite Power
27. Manual vs. Automated Actions Pittman NRR/DSI/RSB B-17 11/30/83 NA
28. Pressurized Thermal Shock Emrit NRR/DST/GIB A-45 11/30/83 NA
29 Boiting Degradation or Failure in Nuclear Power Plants V'Molen NRR/DE/MTEB HIGH 11/30/83
30. Potential Generator Missiies - Generator Rotor Pittman NRR NOTE 4 11/30/33
Retaining Rings
3. Natural Circulation Cooldown Riggs NRR/DSI/RSB I.C.1 11/30/83 NA
32. Flow Bluckage in Essential Equipment (aused by Corbicula Emrit NRR/DS1/ASB 51 11/30/83 NA
33 Correcting Atmospheric Dump Valve Opening Upon Loss of Pittman NRR/DSI/1CS8 A-47 11/30/83 NA
Integrated Contro] System Power
34 RCS Leak Riggs NRR/DHF S/PSRE DROP 1 6/30/84 NA
35. Degracation of Internal Appurtenances in LwWRs V'Molen NRR/DSI/CPB, LOw 1 6/30/85 NA
RSB
36 Loss of Service Water Colmar Nﬂi/bSl’:{Sﬁ, NOTE 1 1 6/30/84
B,
RSB
37 Steam Generator Overfill and Combined Primary and Colmar NRR/DST/GIB, A-47, 1 6/30/85 NA
Secondary Bowdown NRR/DSI/RSB 1.C.1
38 Potential Recirculation System Failure as a Consequence Milstead NRE NOTE 4 11/30/83
of Injection of Containment Paint Flakes or Other Fine
Debris
35 Potential for Unacceptable Interaction Between the CRD Pittman /DS1/ASE 25 11/30/83 NA
System and Non-Essential Control Air System
40 Safety Corcerns Associated with Pipe Breaks in the BwWR Colmar NRR/DSI/ASB NOTE 3(a) 1 6/30/84 B-65
Scram System
41 BWR Scram Discharge Volume Systems V'Molen NRR/DSI/RSB NOTE 3(a) 11/30/83 B-58
42 Combinaticn Primary/Secondary Systes LOCA Riggs NRR/DSI/RSE 1.C.2 1 6/30/8% NA
43 Contamination of Instrument Air Lines Milstead NRR/DSI/ASE DROP 11/30/83 NA
43 failure of Saltwater Cooling Systems Milsteaa NRR/DSI/ASB 43 11/30/83 NA
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TABLE 11 (Continued)

Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest  Issuance MPA
Issue No Title Engneer Branch Ranking Revision Date No.
45 Inoperability of Instrumentation Due to Extreme Cold Milstead NRR/DSI/ZICSB NOTE 3(a) 1 6/30/84
Weather
a6 Loss of 125 Volt DC Bus Sege NRR/DSI/PSB 76 11/30/83 NA
47 Loss of Off-Site Power Thatcher NRR/DSI/RSH, NOTE 3(b) 11/30/83
ASB
] LCO for Class 1E vital Instrument Buses in Operating Sege NRR/DSI/PSB NOTE 2 11/30/83
Reactors
49. Interlocks and LCOs for Redundant Class 1E Tie Breakers Sege NRR/DSI/PSB MEDIUM 1 12/31/84
50 Reactor Vessel Level Instrumentation in BWRs Thatcher NRR/DSI/RSB, NOTE 3(b) 1 12/31/64 NA
1CsB
51 Proposed Requirements for Improving the Reliability of Emrit NRR/DS1/ASB MEDIUM 11/30'83
Open Cycle Service water Systems
s2 SSW Flow Blockage by Blue Mussels Emrit NRR/DSI/ASB 51 11/30/83 NA
53 Consequences of a Postulated Flow Blockage Incident V'Molen NRR/DSI/CPB, OROP 1 12/31/84 NA
in a BwR RSB
54 Valve Operator-Related Events Occurring During 1978, Colmar NRR/DE/MEB I11.E.6.1 1 6/30/8% NA
1979, and 1980
55 Failure of Class 1E Safety-Related Switchgear Circuit Emrit NRR/DS1/PSB NOTE 4 11/30/83
Breakers to Close on Demand
56 Abnormal Transient Operating Guidelines as Applied to Coimar NRR/DHF S /MFEB A-47,  1.D.1 11/30/83 NA
a Steam Generator Overfill Event
57 Effects of Fire Protection System Actuation V'Molen NRR NOTE 4 11/30/83
on Safety-Related Equipment
58 Inadvertent Containment Flooding Sege NRR/DSI/ASE, DROP 11/30/83
cse
59 Technica)l Specification Reguirements for Plant Shutdown Emrit NRR/DST/TSIP R1 1 6/30/85 NA
when Equipment for Safe Shutdown is Degraded or
Inoperable
60 Lamellar Tearing of Reactor Systems Structural Supports Colmar NRR/DST/GIB A-12 11/30/83 NA
81 SRV Line Break Inside the BwWR Wetwel! Airspace of Mark | Milstead NRR/DS1/CSB MEDIUM 11/30/83
and 11 Containments
62 Reactor Systems Bolting Applications V'Molen NRR NOTE 4 11/30/83
63 Use of Equipment Not Classified as Essential to Safety V'Molen NRE NOTE & 11/30/83
in BWR Transient Analysis
64 Identification of Protection System Instrument Sensing Thatcher NRR/DSI/ICSB NOTE 3(b) 11/30/83
Lines
65 Probability «f Core-Melt Due to Component Cooling Water V'Molen NRR/DS1/ASB HIGH 11/30/83
System Failures
6t Steam Generator Requirements Riggs NRR/DL/DRAB NOTE 2 1 6/30/8%
&7 Ste-m Generator Staff Actions Riggs - - -
$7.2.1 Integrity of Steam Generator Tube Sieeves Riggs NRR/DE /MEB Rl 1 6/30/85 NA
67 3.1 Steam Generator Overfill Riggs NRR/DST/GIB A-47, 1 6/30/85% NA
NRR/DS1/RSB $.E-3
67.3.2 Pressurized Thermal Shock Riggs NRR/DST/GIB A-49 1 6/30/85% NA
67 3 3 Improved Accident Monitoring Riggs NRR/DSI/ICSB 1 1 6/30/85 A-17
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Action Lead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest  Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
67.3.4 Reactor Vessel Inventory Measurement Riggs NRR/DS1/CPB I11.F.2 1 6/30/85 F-26
67.4.1 RCP Trip Riggs NRR/DSI/RSB 11.K.3(5) 1 6/30/85% G-1
67.4.2 Control Room Design Review Riggs NRR/DHF S/HFEB 1.0.1 1 6/30/85 F-08
67.4.3 tmergency Operating Procedures Riggs NRC/DHFS/PSRB 5.E.3 1 6/30/85 F-05
67.5.1 Reassessment of Radiclogical Consequences Riggs NRC/DSI1/AEB LI 1 6/30/85 NA
67.5.2 Reevaluation of SGTR Design Basis Riggs NRR/DSI/RSB LI 1 6/30/85 NA
67.5.3 Secondary System [solation Riggs NRR/DS1/RSB DROP 1 6/30/85 NA
87.6.0 Organizational Responses Riggs OIE/DEPER/IRDE III.A.3 1 6/30/85 NA
67.7.0 Improved Eddy Current Tests Riggs NRR/DE/MTEB MEDIUM 1 6/30/85
67.8.0 Denting Criteria Riggs NRR/DE/MTEB Rl 1 6/30/85 NA
67.9.0 Reactor Coclant System Pressure Control Riggs NRR/DSI/GIB A-45, 1 6/30/85
NRR/DSI/RSE 1.C.1
67.10.0 Supplemental Tube Inspections Riggs NRR/DL/ORAB LI 1 6/30/85 NA
68 Postulated Loss of Auxiliary Feedwater System Resulting Pittman NRR/DS1/ASB HIGH 1 6/30/84
from Turbine-Driven Auxiliary Feedwater Pump Steam
Supply Line Rupture
69 Make-up Nozzle Cracking in BaW Plants Colmar m/om:rzi NOTE 3(b) 1 12/31/84 (later)
70. PORV and Block Valve Reliability Riggs NRR/DS1/RSB MEDIUM 1 6/30/84
7. Failure of Resin Demineralizer Systems and Their Emrit NRR NOTE 4 11/30/83
Effects on Nuclear Power Plant Safety
72. Contro! Rod Drive Guide Tube Support Pin Failures V'Molen NRR NOTE 4 11/30/83
73 Detached Thermal Sleeves Colmar NRR NOTE 2 11/30/83
74 Reactor Coolant Activity Limits for Operating Reactors Milstead NRR NOTE 4 11/30/83
75 Generic Implications of ATWS Events at the Salem Thatcher NRR/DS! NOTE 1 11/30/83
Nuclear Plant
7% Instrumentation and Control Power Interactions Colmar NRR NOTE 4 11/30/83
77 Flooding of Safety Equipment Compartments by Back-flow Colmar NRR/DS1/ASB HIGH 11/30/83
Through Floor Drains
78 Monitoring of Fatigue Transient Limits for Reacter Riggs NRR NOTE 4 11/30/83
Coolant System
79. Unanalyzed Reactor Vessel Thermal Stress During Colmar NRR/DE/MEB, MEDIUM 1 12/31/84
Natural Convection Cooldown NRR/DSI/RSB
80 Pipe Break Effects on Control Rod Drive Mydraulic Lines V'Molen NRR/DSI/RSB, LOwW 11/30/83 NA
in the Drywells of BWR Mark | and 1] Containments ASB,
cPe
8l. Impact of Locked Doors and Barriers on Plant Persomnel Colmar NRR/DHF S/PSRE DROP 1 12/31/84 NA
and Safety
82. Beyond Design Basis Accidents in Spent Fuel Pools V'Molen NRR/DS1/AEB MEDTUM 11/30/83
83 Control Room Habitability Matthews NRR NOTE 4 11/30/83
L CE PORVs Riggs NRR/DSI/RSB NOTE 1 1 6/30/85
8s. Reliability of Vacuua Breakers Connected to Steam Milsteaa NRR NOTE 4 11/30/83

Discharge Lines Inside BWR (ontainments
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Action Lead Lead Office/ Safety Latest

Plan liem/ SPEB Division/ Priority Issuance MPA

Issue No Title Engineer Branch Ranking Date No.

86. Long Range Plan for Dealing with Stress Corrosion Emrit NRR/DE/MTEB NOTE 2 12/31/84
Cracking in BWR Piping

87. Failure of HPCl Steam Line Without Isolation Pittman NRR NOTE 4 (later)

88. Earthquakes and Emergency Planning Emrit NRR NOTE 4 (later)

89. Stiff Pipe Clamps Riggs NRR NOTE 4 (later)

90. Technical Specifications for Anticipatory Irips V'Molen NRR/DSI/RSOSé LOwW 12/31/84 NA

IC

91. Main Crankshaft Failures in Transamerica Delaval Emrit NRR NOTE 4 (later)
Emergency Diese! Generators

92 Fuel Crumbling During LOCA V'Molen NRR/DSI/RSB, LOW 12/31/84 NA

cP8

93. Steam Binding of Auxiliary Feedwater Pumps Pittman NRR/DSI/ASB HIGH 12/31/84

94 Additional Low Temperature Overpressure Protection Pittman NRR NOTE 4 (later)
Issues for Light Water Reactors

95. Loss of Effective Volume for Containment Recirculation Milstead NRR NOTE 4 (later)
Spray

96 RHR Suction Valve Testing V'Molen NRR NOTE 4 (later)

97. PWR Reactor Cavity Uncontrolied Exposures V'Molen NRR/DSI/RAB 111.0.3.1 6/30/85% NA

98. CRO Accumulator Check Valve Leakage Pittman NRR/DSI/ASB DROP 6/30/85 NA

99 RCS/RHR Suction Line Valve Interlock on PWRs Pittman NRR NOTE 4 (later)

100. OTSG Level Pittman NRR NOTE 4 (later)

101 Break Plus Single Failure in BWR Water Level V'Molen NRR/DSI/RSB HIGH 6/30/85
Instrumentation

102 Human Error in Events Invelving Wrong Unit or Wrong Emrit NRR/DHFS/LQB HFO2 6/30/85 NA
Train

103 Design for Probable Maximum Precipitation Emrit NRR NOTE & (later)

104 Reduction of Boron Dilution Requirements V'Molen NRR NOTE 4 (later)

105. Interfacing Systems LOCA at BWRs Milstead NRR/DS1/RSB HIGH 6/30/85

106. Piping and Use of Highly Combustible Gases in Vital Colmar NRR NOTE 4 (later)
Areas

107 Generic Implications of Main Transformer Failures Colmar NRR NOTE 4 {later)

108. BWR Suppression Poo! Temperature Limits Colmar NRR/DS1/CSB RI (LOW) 6/30/85% NA

109. Reactor Vesse. Closure Failure Pittman NRR NOTE 4 (later)

110 Equipment Protective Devices on Engineered Safety Pittman NRR NOTE 4 (later)
Features

111 Stress Corrosion Cracking of Pressure Boundary Riggs NRR NOTE & (later)
Ferritic Steels in Selected Environments

112 wWestinghouse RPS Surveillance Freguencies and Pittman NRR NOTE 4 (later)
Out-of-Service Times

113 Dynamic Qualification Testing of Large Bore Riggs NRR NOTE 4 (later)
Hydraulic Snubbers

114, Seismic-Induced Relay Chatter Pittman NRR NOTE 4 (later)

115. Reliability of Westinghouse Solid State Milstead NRR NOTE 4 (later)
Protection System

116 Accident Management Pittman NRR NOTE 4 (later)
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Action tead Lead Office/ Safety Latest
Plan Item/ SPEB Division/ Priority Latest  Issuance MPA
Issue No. Title Engineer Branch Ranking Revision Date No.
HUMAN FACTORS ISSUES

HFO1 HUMAN FACTORS PROGRAM PLAN (HFPP)
HFO1.1.0 S!.affig; and Pliﬁcauons o a »
AFOL. 1.1 taffing Regquirements Pittman NRR/DnFS/LQ8 HIGH 12/31/84
WF01.1.2 NPP Personne! Qualifications Requirements Pittman NRR/DHFS/LQB HIGH 12/31/84
WFO1.1.3 Guidance on Limits and Conditions of Shift Work Pitiman NRR/DHFS/LQ8 HIGH 12/31/84
HFO1. 1.4 Fitness for Duty Pittman NRR/DMFS/LQB HIGH 12/31/84
HF01.2.0 Traini = - -

Bevelopment of Training Regulation and Guidance Pittman NRR/DHF5/LQ8 HIGH 12/31/84
WF01.2.2 NRC Training Evaluation Program Pittman NRR/DHFS/LQB HIGH 12/31/84
HF01.3.0 Licensing Examination 5 " =

: The Examination Lontent Pittman NRR/DHFS/0LB HIGH 12/31/84
HF01.3.2 The Examination Process Pittman NRR/DHFS/0LB HIGH 12/31/84
#WF01.4.0 frocedures 5 - -

Procedures Guidance and Criteria Pittman NRR/DHFS/PSRE HIGH 12/31/84
WF01.5.0 Man-Machine Interface giﬂlg - - -

5.1 cidance for Existing Designs Pittman NRR/DHF S/HFEB HIGH 12/31/84
WF01.5.2 MM] Guidance for Designs Based on Advanced Technologies Fittman NRR/DHFS /HFEB HIGH 12/31/84
WFO1 6.0 me and Organization . . 5

! legulatory Position on Management and Organization at Pittman NRR/DHF S/LQB HIGH 12/31/84

Operating Reactors

WF0l.6.2 NRC Management and Organization Guideliines and Pittman NRR/DHES /LGB HIGH 12/31/84
Assessment Procedures for Operating License Reviews

WF01.7. 0 Human Reliability 3 ” -

oy 7.3 Human Error Data Acguisition Pittman RES Ll 12/31/84

WF01.7.2 Human Error Data Storage and Retrieval Pittman RES LI 12/31/84

WF01.7.3 Reliability Evaluation Specialist Aids Pittman RES L1 12/31/84

WF01.7.4 Safety Event Anmalysis Results Applicatien Pittman RES L1 12/31/84

HFO2 Maintenance and Surveillance Program Pittman NRR/OMFS/LQ8 HIGH 6/30/8%
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TABLE IV
LISTING OF AEQD REPORTS AND RELATED GENERIC ISSUES

This listing shows all AEOD reports that have been addressed either as completely new safety issues or as part of new or existing safety
issues. It should be noted that, in some cases, more than one AEOD report has been generated on a single topic. However, all AEQD reports
related to the identified safety issues are listed alphanumerically including those that have been superseded by other AEOD reports. The
following is a description of the types of AEOD reports

{ - Reactor Case Study
E - Reactor Engineering Evaluation
S - Special Study Report
T - Technical Review Report
AEQD Related Related
Report Safety AEOD
NO AEOD Report Title Issue No Report
coo1 Report on the Browns Ferry 3 Partial Failure 41 -
to Scram Event on June 28, 1980
€003 Report on Less of Offsite Power Event at 47 -
Arkansas Nuclear One, Units 1 and 2
coos AEOD Actions Concerning the Crystal River 3 33 El22

Loss of Non-Nuclear Instrumentation and
Integrated Control System Power on
February 26, 1980
coes AEOD Observations and Recommendations Concerning 37, &2 -
the Problem of Steam Generator Overfill and
Combined Primary and Secondary Side 8)owdown

€101l Report on the Saint Lucie 1 Natural Circulation il -
Cooldown on June 11, 1980

c1o2 M. B. Robinson Reactor Coolant System Leak on 34 -
January 29, 1981

103 AEOD Safety Concerns Associated with Pipe Breaks 40 -
in the BWR Scram System

Cl04 Millstone Unit 2 Loss of 125 Vv DC Bus Event on a6 -
January 2, 1981

C105% Report on the Calvert Cliffs Unit 1 Loss of 36 -
Service Water on May 20, 1980

c201 Safety Concern Associated with Reactor Vessel S0, 101 -

Leve! Instrumentation in Boiling Water Reactors
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TABLE IV (Continued)

AEOD Related Related

Report Safety AEOL

No AEOD Report Title Issue No. Report

c202 Report on Service Water System Flow Blockages by 32 E0l6
Bivaive Mollusks at Arkansas Nuclear One and
Brunswick

€203 Survey of Valve Operator-Related Events 54 E305
Occurring During 1978, 1979, ana 1980

c204 San Onofre Unit 1 Loss of Salt water Cooling 44 .
Event of March 10, 1980

c205 Abnormal Transient Operating Guidelines (ATOG) 56 -
as Applied to the April 1981 Overfil) Event at
Arkansas Nuclear One, Unit 1

€301 Failures of Class 1f Safety-Reiated Switchgear $5 -
Circuit Breakers to Close on Demand

Ca01 Low Temperature Overpressure tvents at Turkey 44 £426
Point Unit 4

ca04 Steam Binding of Auxiliary Feedwater Pumps 93 £32%

E002 BWR Jet Pump Integrity 12 .

E005 Operational Restrictions for Class 1€ 120 VAC 48 -
Vital Instrument Buses

£007 Potential for Unacceptable Interaction Between 39 -
the Control Rod Drive System and Non-Essential
Control Air System at the Browns ferry Plant

EC10 Tie Breaker Between Redundant Class 1E Buses - 49 -
Point Beach Nuclear Plant, Units 1 and 2

€011 Concerns Relating to the Integrity of a Polymer 38 -
Coating for Surfaces Inside Containment

E016 Flow Blockage in Essential Eguipment at ANC 32 c202
Caused by Cordicula sp. (Asiatic Clams)

E101 Degradation of Internal Appurtenances in LWR Piping 35 -

El12 Inoperability of Instrumentation Due to Extreme 45 £E226
Cola weather

E122 AEOD Concern Regarding Inadvertent [ naing of 33 coo4
Atmospheric Dump Valves on B&W Plants Quring
Loss af ICS/NNI Power

£123 Common Cause Failure Potential at Rancho Seco - 43 -
Desiccant Contamination of Air Lines

£204 Effects of Fire Protection System Actuation on 57 -
Safety-Related Egquipment

£209 Generator Rotor Retaining Ring as a Potential 30 -
Missile {Incident at Barseback 1 on 4/13/79)

£215 Engineering Evaluation of the Salt Service Water 52 »
System Flow Blockage at the Pilgrim Nuclear
Power Station by Blue Mussels

E22¢ Inoperability of Instrumentation Due to Extreme 45 E112

Cold weather
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TABLE 1V (Continued)

AEOD Related Related

Report Safety AECD

No. AEOD Report Title Issue No Report

E304 Investigation of Backflow Protection in Common n” -
Equipment and Floor Drain Systems to Prevent
Flooding of Vital Equipment in Safety-Related
Compartments

E305 Inoperable Motor-(Operated Valve Assemblies Due 54 c203
to Premature Degradation of Motors and/or Improper
Limit Switch/Torgque Switch Adjustment

E325 vapor Binding of Auxiliary Feedwater Pumps at 93 ca04
Robinson 2

414 Stuck Open Isolation Check Valve on the Residual 105 -
Heat Removal System at Hatch Unit 2

E417 Loosening of Flange Boits on RHR Heat Exchanger c-9 -
Leading to Primary to Secondary Side Leakage

£E42¢ Single Failure Vulnerability of Power Operated 94 €401
Relief Valve (PORV) Actuation Circuitry for Low
Temperature Overpressur2 Protection (LTOP)

S401 Human Error in Events Invelving Wrong Unit or 102 -
wWrong Train

7302 Postulated Loss of Auxiliary Feedwater System 68 -
Resulting from a Turbine Driven Auxiliary
Feeawater Pump Steam Supply Line Rupture

1305 Flow Blockage in Essential Raw Cooling Water 51 -

System Due to Asiatic Clam Instrusion at Sequoyah 1
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TASK I.A.2: TRAINING AND QUALIFICATIONS OF OPERATING PERSONNEL

The objectives of this task are as follows: (1) to improve the capability of
operators and supervisors to understand and control complex reactor transients
and accidents, (2) to improve the general capability of an operations organi-
zation to respond rapidly and effectively to upset conditions, and (3) to in-
crease the education, experience, and training requirements for operators,
senior operators, supervisors, and other perscnnel in the operations organiza-
tion to substantially improve their capability to perform their duties.

ITEM 1.A.2.2: TRAINING AND QUALIFICATIONS OF OPERATIONS PERSONNEL

DESCRIPTION

Under the TMI Action Plan,*® the NRC may require reactor licensees to review

their training and qualification programs for all operations personnel. This

is interpreted to include licensed and auxiliary operators, technicians, main-

tenance personnel and supervisors. The review is to examine current practices

in light of the safety significance of the duties of the operations staff. If

the review determines that the current practices adequately assure proper safety-

related staff conduct, then documentation of the justification for this deter-

mination is required. The documentation need not be submitted to the NRC but
. must be maintained on site. If the review uncovers inadequacies, the licensee

is required to upgrade the training and qualification practices to ensure adequate

performance of operations personnel. The evaluation of this issue includes

the consideration of Item I.A.2.6(3).

PRIORITY DETERMINATION

The first step in estimating the effect of training reviews on operator-error
contributions to plant risk was to assemble a panel of experts from the PNL
staff. This panel represented considerable experience in reactor operations,
utility training programs, and reactor plant systems. The panel included members
with utility field experience and reactor operator licensing examiners.

The judgments of the panel, as detailed below, are based on the two following
considerations: %4

(1) The potential effect of this issue is limited by its semi-voluntary
nature. That is, the judgment of adequacy is in the hands of the indi-
vidual utilities. Furthermore, the current INPO and NRC research work in
task analysis deals with generic routine operations. Plant-specific
operation and operation under upset conditions are left to the individual
utilities. This dilutes the effectiveness of the task analysis efforts in
providing the basis for the training and qualification review.

Related issues which are supported by and in turn support this issue are
' the conducting of plant drills and accreditation of training programs.

06/30/85 1.1.A.2-1 NUREG-0933
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cations review, both could be a part of the response and both would have a
positive effect on personnel performance.

While neither of these is directly required by the training and qualifi- .

(2) There is a wide variation among utilities in both the training programs
and the performance of operations staff. In many facilities there is much
room for improvement. Therefore, while the potential effect of the train-
ing and qualifications review effort is limited, a significant overall
reduction in safety-related human error for operations personnel is ex-
pected because of the wide margin available for improvement.

Assumptions

In estimating the benefit and costs, the PNL panel divided 1icensees into three
groups.

(1) Minimally affected group: These utilities currently have a good
effective training and qualification program and good operations
personnel performance. They should be minimally affected by this
safety issue. The fractional population of this group is estimated
to be 15% of the reactor licensees.

(2) Intermediately affected group: These utilities' training and quali-
fication programs and/or operations performance have room for improve-
ment. This group, estimated to be 50% of the population, would under=-
go improvements and therefore be affected by the issue.

(3) Maximally 2ffected group: These utilities have deficiencies in their
training and qualification programs and in operations personnel per-
formance. They would be significantly affected by this safety issue
and major restructuring of programs would be expected. This group is
estimated to contain 25% of reactor licensees.

From the estimates for these groups, weighted composite estimates can be derived.
NUREG/CR-2800%% shows the safety benefit estimates from the panel for each of
the groups and also gives the weighted averages.

The values given in NUREG/CR-2800%% are in terms of percent changes. For
inclusion into the value/impact score formulation they must be converted to
other measures. The reduction in human error must be transformed into the re-
sulting reduction in risk as measured by change in probabilistic exposure (man-
rem/reactor-year). The change in annual occupational exposure must be trans-
formed from percent improvement into man-rem per reactor-year.

The reduction in risk will be developed by examining the guantitative impact on
accident event frequencies of human error rates in key scenarios. The reduc-
tion in human error will thereby be translated into a reduction in accident
frequency. No additiona) reduction due to accident mitigation will be assumed.
The values given in NUREG/CR-2800,%% for the best estimate of improvement will
be used, or 17% for operator error and 28% for maintenance.
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Frequency/Consequence Estimate

This issue centers around operator and maintenance training programs to improve
personnel performance. This issue relates generically to both BWRs and PWRs,
and ideally the risk reduction attributable to its resolution would be estimated
by selecting a representative plant of each type. However, maintenance and
operator performance impact essentialily accident sequences in the risk eqguations.
To save time, the calculations were performed for one representative PWR and
inferences drawn for all reactors. The Oconee 3 (a RSSMAP PWR) plant risk equa-
tions developed in NUREG/CR-1659,%% Vol. 4 (Hatch 1981) were usea for this
analysis.

It will be assumed that the 17% reduction in operator error can be applied directly
to elements containing an operator error frequency and the 28% reduction can be
applied directly to maintenance variables. This assumption introduces some
error in the maintenance contribution. This is because some maintenance opera-
tions on nuclear systems have fixed times associated with cooldown and prepara-
tion, etc., in addition to the actual hands-on time for maintenance that would
be subject to improvement through training. Maintenance done properly the first
time also reduces the frequency of maintenance outage and downtime for proper
repairs at some future date. Thus, fixed time periods in maintenance outages
are indirectly reduced over the long run with improved maintenance performance
simply because the need for maintenance may be reduced except for systems that
undergo preventive maintenance at set intervals.

To calculate the total public risk reduction it was assumed that issue resolu-
tion would apply to all plants existing and planned as given in NUREG/CR-2800,
Appendix C.®% This would represent a grand total of 4,000 plant-years of opera-
tion (143 plants with an average life expectancy of 28 years). Implementation
of the solution would provide a reduction of 9 man-rem/plant-year. For all
plants, assuming a typical midwest-type meteorology and an average population
density of U.S. reactor sites of 340 people per square mile, the total public
risk reduction totais 122,400 man-rem.

Cost Estimate

Industry Cost: In estimating the costs to industry of implementing and operat-
ing under the resolution of this issue the PNL panel divided the industry once
again into three categories. These groups and their estimates are shown in
NUREG/CR-2800.%% The total costs to industry for implementation is the product
of the number of plants and the per-plant cost, (143)($0.235M) = $48M. The
total operation cost is the product of the number of plants, the average remain-
ing 1ife, and the plant annual cost, (143)(28)($0.16M) = $640M. The overall
cost to industry is the sum of the total implementation and operational cost,
$[640 + 48]M = $688M.

NRC Cost: The cost for the NRC to implement the safety issue resolution was
taken from NURLG-0660.4% This cailed for 1.1 person-years of NRC effort which
is equivalent to $110,000. The annual NRC effort through OIE to review the
jusiification documentation and new training programs is estimated to be one
person-year. This is $100,000 per year. Over the lifetime of the completed and
planned reactors this is $2.8M. Therefore, the overall cost to the NRC is the
sum of the implementation and operation costs, $[0.11 + 2.8]M or $2.9M.
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tion and operation of this safety issue is then [$688M + $2.9M] or approximately

According to PNL estimates and calculations, the total cost for the implementa- .
$691M.

Value/Impact Assessment

The public risk reduction estimated for this issue is 122,400 man-rem. The
value/impact score based on this result is

g = 122,400 man-rem

= 177 man-rem/$M
Other Consideraticuns

Including the occupational dose reduction (2.4 x 10° man-rem) in the value/impact
equation gives a score of 524 man-rem/$M. PNL calculated®* the occupational

risk reduction for accident-related occupational exposure to be 880 man-rem.
However, it was estimated that with improved training the operatiunal doses

could be reduced by 2.4 x 105 man-rem for 143 plants over the average remaining
plant lifetime.

CONCLUSION

Because of the extensive number of sequences considered to be affected

by this issue, the base-case risk is high at a calculated range of from 60 to
73 man-rem/plant-year. Based on the potential reduction in public risk and
ORE, this issue was determined to be high priority. However, in June 1985,

the Commission recognized that the industry had made progress in developing
programs to improve nuclear utility training and personnel qualification. As

a result, the Commission adopted a Policy Statement on Training and Qualifi-
cations which made the training accreditation program managed by INPO the focus
of training improvement in the industry.’77 Thus, this item was RESOLVED and
no new requirements were established.

ITEM 1.A.2.4: NRR PARTICIPATION IN INSPECTOR TRAINING
DESCRIPTION

Historical Background

Based on NURF/-0660,4% NRR is required to provide supplemental instruction to
the OIE inspectors by the licensing and human factors staff as an addition to
the already established OIE inspector training program. The purpose of such
instruction would be to focus the inspector's attention on problems associated
with human factors. With such training it is expected that the inspectors
would becume more sensitive to such problems and hence more apt to instigate
corrective action and thereby improve plant safety in this area. This would
provide a means of responding to the TMI-related concern on human factors pro-
biems for plant operations staff.
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Safety Significance

The principal safety benefit to be derived from NRR participation in OIE inspec-
tor training is in the improvements those inspectors will bring about because
of that enhanced training. The training will increase inspector awareness in
human factors and personnel-related problems. In areas such as emergency proce-
dures reviews, routine operational practices and hardware-to-human interface
deficiencies may be found by inspectors and corrected. A panel of PNL experts
explored the potential significance of this issue.®¢ This panel included three
reactor operator license examiners, members with utility field experience, ex-
perience in training as well as general reactor safety experience.

The panel envisioned that the solution of this issue would be the addition of
one week of instruction in human factors to the OIE inspector training course.
The staff from NRR would participate in the instruction but would probably rely
on a qualified consultant to conduct the majority of the instruction. It was
assumed that the principal target of the training would be the resident inspec-
tors. The potential effect of the training upon the OIE review of emergency
procedures, plant hardware and routine practices could be significant, but the
overall effect is thought to be limited because of two factors: the short ex-
posure of the inspector to human factors training, and the indirect nature of
the safety benefit. That is, a marginal improvement in inspector awareness will
result in some corrective actions which would result in some safety improvement.
The separation between initial action and the safety benefit complicates assess-
ment of the effectiveness of the proposed resolution of the issue.

PNL estimated®® a human-error rate reduction of 2¥ for operators and maintenance
personne]l (operations staff assumed most likeiy to affect plant safety). It is

important to note that this is an overall industry-wide estimate. Some isolated
actions could be highly significant. The PNL estimated cost for this additional
training is about $1,000.

CONCLUSION

Capabilities of inspectors could clearly be improved through the proposed train-
ing. There would be an indirect effect on risk, since better trained inspectors
would identify more cost-effective improvements in plant operations. However,
there is no reasonable way that the magnitude of the safety significance and
cost of these improvements can be estimated quantitatively. This additional
training would enhance the capabilities and thus contribute to the effective-
ness and efficiency of the NRC in performing its regulatory safety mission.
Thus, this training proposal should be evaluated as a Licensing Issue.

ITEM 1.A.2.5: PLANT DRILLS
DESCRIPTION

The intent of this TMI Action Plan item is to upgrade operator training by re-
quiring operating personnel to conduct plant drills during shifts. Normal and
off-normal operating maneuvers would be simulated for walk-through drills on a
plant-wide basis. Drills would also be required to test the adequacy of reactor
and plant operating procedures.
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This is an effort to reduce the risk of off-normal operating conditions by im-
proving the capability of operators and supervisors to understand and control

complex reactor transients and accidents, and also to improve the general capa-

bility of an operations organization to respoad rapidly and effectively to upset
conditions.

PRIORITY DETERMINATION

Assumptions

Assume that the frequency of core-melt incidents is 5 x 10-5/plant-year,

based on WASH-1400.'® Also, assume that operator error accounts for 50% of
these events, but that the plant drills will improve operator performance by 2%.
In addition, assume that the release associated with core-meit is the value
averaged over the probabilities of the WASH-1400'® accident categories for PWRs
and BWRs and weighted by the number of PWRs (95) and BWRs (48). This results in
a total of 2.4 x 10° man-rem per accident. The remaining average plant life-
time is assumed to be 28 years.

Frequency/Consequence Estimate

Based on the assumptions above, the reduction in the core-melt freguency result-

ing from the plant drills is calculated to be (0.02)(0.50)(5 x 10-°)/plant-year

or 5 x 10-7/plant-year.

Risk Reduction = (5 x 10-7)(2.4 x 10%)(28)(143) man-rem = 4,805 man-rem .

Cost Estimate

Industry Cost: The industry resources required for implementation are estimated
to be one person-month per plant. This is the estimated personnel requirement
associated with the utility staff time for attendance at the drill, preparation
by statf and management, and staff time dedicated to the dissemination of in-
sights gained from the drills. At a cost of $100,000/man-year and with 4,33
weeks per month, this yields a per-plant cost of $8,333. Across the industry,
i.e., 143 plants, this would be $1.2M.

The industry resources required annually to participate in the plant drills are
estimated to be two person-months per plant, which includes drill attendance,
preparation before the drill, and dissemination of information afterward. This
would be equivalent to $16,660/plant-year. For the total industry (143 plants),
this works out to an estimated 143 person-months/year or $2.38M/year. Given the
average remaining lifetime for the plants (28 years), this gives a total opera-
tional cost of $67M.

The total cost to industry is then the sum of the implementation and operational
costs, $(1.19 + 67)M or approximately $68.2M.

NRC Cost: The total costs to the NRC to implement the resolution of this issue
inciudes NRC staff labor and services of a contractor. Since the activities of
the NRC staff and the contractor are to some degree interchangeable, no attempt
was made to provide separate estimates so that the total implementation cost is
estimated to be $300,000. The annual cost to the NRC was also estimated to be
$300,000. Again, this was assumed to contain some mixture of staff and con-
tractor expenses. Over the average remaining life (28 years), the operational
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cost comes to $8.4M. Therefore, the total cost to the NRC is the sum of im-
plementation and operation costs, $(8.4 + (.3)M or $8.7M.

Hence, the total costs associated with this issue are $(68.2 + 8.7)M or $76.9M.

Value/Impact Assessment

Based on a public risk reduction of 4,805 man-rem, the value/impact score is
given by:

4 805 man-rem

SETmon

62 man-rem/$M

CONCLUSION

Based on the above value/impact score, the ranking of this issue would be low
to medium. However, because the risk may have been estimated to be well on the
conservative side, our judgment is that the issue of plant drills should
receive a LOW priority ranking.

ITEM 1.A.2.6: LONG-TERM UPGRADING OF TRAINING AND QUALIFICATIONS

ITEM 1.A.2.6(1): REVISE REGULATORY GUIDE 1.6

Items 1.A.2.6(1), 1.A.2.6(2), 1.A.2.6(3), and 1.A.2.6.(5) have been combined and
evaluated together.

DESCRIPTION

Historical Background

Item 1.A.2.6 of the TMI Action Plan*® calls for the long-term upgrading of
training and qualifications for operations personnel. The specific paragraghs
of this item in NUREG-0660*% call for a revision of "Regulatory Guide 1.822
(ANSI/ANS 3.1),"253 in order to incorporate short-term requirements into this
issue and any other changes resulting from a national standards effort. Also,
it is stated that more explicit guidance regarding exercises in simulator
requalification programs will be included in the regulatory guide (Recommenda-
tion 8 of SECY-79-330E2%!) as will qualifications of shift supervisors and
senior reactor operators [NUREG-0585,!74 Recommendati.ns 1.6(1) and (2)]. In
addition, based on the NRC staff review of NRR-80-117,252 recommendations will
be made to the Commission and Commission decisions will be factored into the
regulatory guide or regulation changes. Moreover, appropriate revisions to 10
CFR 55, Operator Licenses, are to be recommended for action by the Commission
in order to incorporate the applicable short-term changes plus requirements
hased on Commission action on SECY-79-330E25! for mandatory simulator training
for applicants for licenses (Recommendation 4); mandatory simulator training in
requalification programs (Recommendation 7); NRC administration of requalifica-
tion examinations (Recommendation 9 as modified by the Commission); and manda-
tory cperating tests at simulators (Recommendation 11). Finally, it is noted
that the Nuclear Waste Policy Act of 1982, Public Law 97-425, Section 306
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authorized and directed NRC to promulgate regulations or guidance for the
training and qualifications of civilian nuclear power plant personnel. A task

force has been formed within NRC as a result of this bill. As part of the

task force objectives, Items I.A.2.6 (1, 2, and 3) are to be addressed.

The numerical assessment of this safety issue was conducted by the PNL staff®4
with experience in reactor operator licensing, reactor operation, and general
reactor safety in consultation with General Physics Corporation. General
Physics Corporation provides utility training services and has significant
experience in reactor simuiators, providing procurement and startup assistance,
operation and maintenance services, and simulator modifications.

Safety Significance

A public risk reduction is anticipated as a result of a reduction in core-melt
frequency which follows from a reduction in operator error rates. Reduction in
operator errors is expected to result from the upgraded training and
qualifications which form the assumed resolution of this safety issue.

Possible Solutions

The upgrades are assumed to include an increase in time spent in simulator

operation both in training and in requalification. The simulator time is

assumed to improve in quality as well as quantity. Emphasis on improvements on

the operators' diagnostic capability is felt to be especially important in
contributing to a reduction in core-melt frequency. Furthermore, the enforce- ‘

ment activities in term of NRC-administered examinations and OIE inspection of
training programs is likely to emphasize the value of this long-term training
and qualification of reactor onerators.

PRIORITY DETERMINATION

Assumptions

It is assumed that the resolution of this safety issue will take the form of
upgrading utility training and qualification programs that will represent a
major enhancement of the training and qualification programs.

It is noted that many of the TMI Action Plan Items associated with operator
training are interrelated and it is, therefore, difficult to assess them inde-
pendently. For example, this issue is related to I.A.4.1, Initial Simulator
Improvement, which deals with the improvement of simulators and provides for
more realistic modeling of the plant whereas this issue, [I.A.2.6(1,2,3,5)],
deals with trairing improvements, including the enhanced use of existing simu-
lators. Either issue, by itself, would improve operator performance. However,
there may be significant overlaps in improving operator performance if both
items were implemented. Even though it is recognized that the total improve-
ment would be less than the sum of the individual contributions when each is
assessed separately, the extent of any overlap is not identified here.

Based on engineering judgment, it was estimated by the PNL panel that the
resolution of this safety issue would result in a 30% reduction in operator ‘

error rates. The number of plants to which this issue is applicable is assumed
to be 95 PWRs and 49 BWRs with average lifetimes of 28.5 years and 27 years
respectively.
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For the analysis performed by PNL,®* Oconee-3 is taken as the representative

PWR plant. It is assumed that the fractional risk and core-melt frequency
reductions for the representative BWR (Grand Gulf) will be equivalent to those
for the representative PWR. Therefore, the analysis is conducted only for the
PWR but the fractional risk and core-melt frequency reductions are also applied
to the BWR. The dose calculations are based on a reactor site population density
of 340 people per square mile and a typical mid-west meteorology is assumed.

Frequency/Conseauence Estimate

Based on the affected accident sequences and the parameters affected by this
safety issue resolution (SIR), the original core-melt frequencies of 8.2 x 10-%
per plant-yr for PWRs and 3.71 x 10-5/plant-yr for BWRs are calculated

to be reduced by about 16%. The associated reduction in public risk is 31
man-rem/plant-yr for PWRs and 37.4 man-rem/plant-yr for BWRs resulting in a
total public risk reduction of 132,600 man-rem.

Cost Estimate

Industry Cost: The resolution of this safety issue was assumed to be a major
enhancement of the training and qualification programs. The programs wouid
have to be upgraded in order to meet the requirements of INPO accreditation.
These requirements are assumed to be far-reaching and require significant ef-
fort on the part of utility training staffs. The amount of effort will vary
among the utilities, depending on the present state of their programs. The
effort required to implement the program is estimated by the PNL panel to re-
quire 10 to 20 man-years of effort for each plant. The mean value is expected
to be shifted toward the lower end since many utilities are currently improving
their training programs. A 12 man-year effort is taken as the central estimate.

Operation under the upgraded programs would require enhanced training
activities and more operator time in training. The training staff is estimated
to reqguire three additional people. It is assumed the major cost of additional
operator time can be estimated from increased time at simulators. It is
estimated that 40 hours of simulator time will be added to operator training
and requalification. For 20 operators per year passing through these programs,
this is equivalent to 800 additional hours. It is further assumed that
operators can be trained three at a time on the simulator and that simulator
time can be acquired for $600/hour. This gives an additional simulator cost of
$160,000/year. The industry costs are estimated as follows:

(1) Implementation of the SIR

(12 man-yrs/plant) (49 + 95) plants ($100,000/man-yr) = $173M

(2) Operation and Mainte..ance of the SIR

(2) Labor

Training Staff = (3 man-yr) (52 man-wk) = 156 man-wk
plant-yr man-yr plant-yr
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Operators = (800 man-hr)/(40 man-hr) = 20 man-wk
plant-yr man-wk plant-yr g

Total Labor = 176 man-wk
plant-yr

(b) Simulator Time (Operators)

(800 man-hr)/( 3 man-hr ) = 267 simulator-hr
plant-yr simulator-hr plant-yr

The industry cost per plant-year for operation and maintenance is given
by:

(176 nan-wk) v (3100,000/man:yr ) + (267 sinulator-hr) ( $600 )
plant-yr 52 man-wk/man-yr plant-yr simulator-hr

= 500,000/plant-year

Therefore, for all affected plants, the total industry cest for operation
and maintenance is given by:

($500,000/plant-yr) [(49)(27) + (95)(28.5)] plant-yr = $2,000M

The total industry cost for implementation, operation, and maintenance of the
solution is then [$173M + $2,000M] or $2,173M.

NRC Cost: The NRC effort to implement the resolution of this issue would be ‘
significant. It is estimated in NUREG-06604% that 5.4 man-years plus $259,000

would be required. Some of these development activities have been completed.

However, much work remains to be done. The remaining effort is estimated to be

4.5 man-years and $100,000.

The operational activities of the NRC would include reviews of training programs,
increase inspection and additional examination. The annual labor for reviews
and inspections is estimated to be equivalent Lo 3 person-years. The principal
addition in examinations is assumed to be NRC conduct of a portion of requali-
fication examinations. It is assumed the NRC will conduct 25% of the requali-
fication examinations and the 20 operators are requalified at each plant every
year. It is estimated that one person-month is required for each plant. This
assumes the five (25% of 20) operators selected for NRC examination at each
plant are tested at the same time. NRC costs are estimated as follows:

(1) Implementation of the SIR

Staff Labor + Other Costs

= (1.4 man-wk/plant)($1,600/man-wk) + ($100,000)/144 plants
$3,386/plant

Total cost for all affected plants is ($3,386/plant)(144 plants) or
$488,000.
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(2) Review of Maintenance and Operation of SIR

. . _ 4,3 man-yr, 52 man-wk
(a) Review and Inspection = ( yr ) man-yr )/144 plants

1.08 man-wk/plant-yr

= (1 man-month) (3.7 man-wk)
plant-yr man-month

(b) Examinaticn

3.7 man-wk/plant-yr
Total time spent is 4.78 man-wk/plant-yr.

The NRC cost per plant-yr due to review of operation and maintenance is
(4.78 man-wk/plant-yr)($1,900/man-wk) = $9,088/plant-yr.

The total NRC cost for operation and maintenance of the SIR is then
($9,088)[(49)(27) + (95)(28.5)] = ($9,088)(4,030) = $36.6M

Therefore, the tota' industry and NRC costs are estimated to be
$(2,173 + 0.488 + 36.6]M or $2,210M

Value/Impact Assessment

Based on the estimated reduction in public risk of 132,600 man-rem, the value/
impact score is given by:

S 132,600 man-rem

2 210W

60 man-rem/$M

Other Considerations

The total occupational risk reduction is associated only with accident avoidance
inasmuch as there is no dose associated with implementation or maintenance of
this SIR. With a dose of 20,000 man-rem associated with accident cleanup and
with the calculated reductions in core-melt frequencies of 1.3 x 10-%/plant-yr
and 5.9 x 10-5/plant-yr for PWRs and BWRs, respectively, the total occupational
dose reduction is calculated to be 860 man-rem.

CONCLUSION
Although the value/impact score was low, this issue was determined to be high
priority because of the large potential public risk reduction. However, with the

publication of NUREG-0985, Revision 1,851 Item I.A.2.6(1) is now covered in
Sections 1.2 and 2.1 of the HFPP.

ITEM 1.A.2.6(2): STAFF REVIEW OF NRR 80-117

This item was evaluated in Item I.A.2.6(1) above and, in accordance with an
RES memorandum,437 was RESOLVED. No new requirements were established.
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ITEM 1.A.2.6(3): REVISE 10 CFR 55 .

This item was evaluated in Item I.A.2.6(1) above and, as a result of the
Nuclear Waste Policy Act of 1982 (Public Law 97-425), the scope of this item
is now covered under Item I.A.2.2. %7%

ITEM 1.A.2.6(4): OPERATOR WORKSHOPS

DESCRIPTION

Historical Background

On the basis of NUREG-0660,*® NRR is required to develop a Commission paper on
training workshops for licensed personnel. NUREG-0585,!7% the source of this
safety issue, states that the intent of the issue is to conduct seminar-type
workshops to exchange information on operations experience between the NRC and
licensees and among licensees. This would assist in the improvement of opera-
tor performance and in improvements to reactor regulation, both resulting in
improved safety. The proposed requirements would have one representative for
each shift at each unit attend such a workshop annually.

Safety Significance

It is expected that there are two potential pathways to improved safety benefit
emerging from this issue: (1) improved operator performance through the sharing
of safety-related experiences and (2) the effect of improved regulation arising
out of interaction between the operators and the NRC attending the workshops.
The second pathway is considered to be a second-order effect and very difficult
to quantify. Therefore, it was assumed that all the benefit would be derived
through the reduction in operator-error rates.

PRIORITY DETERMINATION

Assumptions

PNL has conducted and is conducting a series of these workshops for NRR. In
the assessment of this issue, PNL staff responsible for these workshops were
consu'ted. Their judgments form the basis of our analysis.

This analysis assumes the major gains in reactor safety will come through the
improvement in operator performance; that is, a reduction in their error rates.
There is also a pathway to improve safety by means other than human performance
through improved regulations developed from operator input at the workshops.
The latter would be extremely difficult to quantify so that only the human
error rate-reduction pathway to improved safety will be treated.

A panel of PNL experts was assembled and included staff that conduct operator
licensing examinations, staff with experience in reactor operations, reactor
safety and risk assessment, and the staff responsible for the conduct of the
current operator feedback workshops. This panel produced the estimates that

form the basis of this analysis. '
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The analysis is based on the following additional assumptions:
' 1. Applicable Plants: 95 PWRs and 48 BWRs

2. Selected Analysis Plant: Oconee 3 - representative PWR. It is as-
simed that the fractional risk and core-melt frequency reductions for
the representative BWR (Grand Gulf) will be equivalent to those for
the representative PWR. Therefore, the analysis is conducted only
for the PWR, but the fractional risk and core-melt frequency reduc-
tions are also applied to the BWR.

3. Affected Accident Sequences and Base-Case Frequencies: Most sequences
are affected. The affected sequences and the base-case frequencies
are shown in NUREG/CR-2800.64

4. Affacted Release Categories and Base-Case Frequencies: All release
categories are affected by issue resclution. The original base-case
frequencies are used as given below.

Oconee Grand Gulf
PWR-1 = 1.10 x 10-7/plant-yr BWR-1 = 1.09 x 10-7/plant-yr
PWR-2 = 1.0 x 10-5/plant-yr BWR-2 = 3.35 x 10-5/plant-yr
PWR-3 = 2.86 x 10-5/plant-yr BWR-3 = 1.44 x 10-%/plant-yr

‘ Frequency/Consequence Estimate

The PNL panel estimated®® the most likely reduction in human error rates for
operators due .0 the conduct of the proposed workshops would be 3%. This is
assuming .ne workshops are conducted in the manner now perceived. That is, to
focus on data gathering for the NRC. This reduces the amount of time that could
be devoted to inter-licensee sharing of operational experiences which would

have a more direct effect on safety-related operational performance in the plants.
The possible range of reduction stretched from 1¥ to 10%. If the focus could

be shifted toward the irter-licensee exchange of operational experiences, the
most likely reduction in error rate would shift upward. However, it is not
expected to exceed 10%.

Based on the PNL estimates and calculations,®¢ and assuming a typical midwest-
type meteorology and an average population density of U.S. reactor sites of
340 people per square mile, the public risk reduction is 7,140 man-rem for 143
plants with an average existing lifespan of 28 years. The occupational dose
reduction is minor at a calculated value of 46 man-rem.

Cost Estimate

Industry Cost: The industry resources required for implementation are estimated

to be one person-month per plant. This is the estimated personnel reguirement

associated with the trial workshops currently being conducted. It includes
‘ utility staff time for attendance of the workshop, preparation by staff and

management, and staff time dedicated to the dissemination of insights gained at
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the workshop. At a cost of $100,000/person-year and with 4.33 weeks per month,
this yields a per-plant cost of $8,333. Across the industry, i.e., 143 plants, .
this would be $1.19M.

The industry resources required annually to participate in the training work-

shops are estimated to be the same as those for implementation. That is, one
person-month per piant, which inciudes workshop attendance, preparation before

the workshop, and dissemination of information afterward, would be needed.

This would be equivalent to $8,333/plant-year. For the total industry (143

plants), this works out to an estimated 143 person-months per year or $1.19M

per year. Given the average remaining lifetime for the plants, this gives a

total operational cost of $33.3M. Therefore, the total industry cest associated

with this issue is $34.5M.

NRC Cost: The total cost to the NRC to implement the resolution of this issue
was estimated to be $0.3M. This includes NRC staff labor and services of a
contractor. Since the activities of the NRC staff and the contractor are to
some degree interchangeable, no attempt was made to provide separate estimates.
The annual cost to the NRC was also estimated to be $0.3M. Again, this was
assumed to contain some mixture of staff and cortractor expenses. Over the
average remaining life, the operational cost comes to $8.4M. While not speci-
fic, these estimates for implementation and operation are firmly based on the
experience of conducting the present trial workshops. Therefore, the total
cost to the NRC is the sum of implementation and operation costs which amounts
to $8.7M.

Value/Impact Assessment .

Based on the estimated public risk reduction of 7,140 man-rem, the value/impact
score is given by:

7,140 man-rem

SE=3tw s+ 5T

165 man-rem/$M

Other Considerations

The accident avoidance cost is the product of the change in accident frequency
(AF) and the estimated cost to the utility of a major accident (A). This lat-
ter term is estimated®® to be $1.65 Billion. The cost per plant-year is then
estimated to be:

x 10-7)($1,650M)/plant-yr = $1,200/plant-yr

PWRs: (AF)(A) (7
) = (3.2 x 10-7)($1,650M)/plant-yr = $530/plant-yr

BWRs: (AF)(A

The total cost for all plants is the per-plant-year cost multiplied by the number
of plants (N) and the average remaining lifetime (T) for each type of plant:

Z(NT)(aF)(A) = $(95)(28.5)(1,200)M + $(48)(27.0)(530)M = $3.9M

CONCLUSION ‘

Because of the extensive number of sequences considered by PNL to be affected
b, this issue, the base-case risk is high at a calculated range of from 60 to
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73 man-rem/plant-year. With a value/impact score of 165 man-rem/$M and an
estimated risk reduction of 7,140 man-rem, this issue should have a MEDIUM
priority ranking.

ITEM 1.A.2.6(5): DEVELOP INSPECTION PROCEDURES FOR TRAINING PROGRAM

This item was evaluated in Item I.A.2.6(1) above and, in accordance with an
OIE memorandum,379 was RESOLVED. No new requirements were established.

ITEM 1.A.2.6(6): NUCLEAR POWER FUNDAMENTALS

DESCRIPTION

This TMI Action Plan item calls for NRR to develop requirements for the
inclusion of nuclear power fundamentals within t' - instruction given to reactor
operators. This arose out of a concern!”% that tiie 12 weeks of fundamentals
training given to operators at that time was insufficient.

PRIORITY DETERMINATION

In order to assess this safety issue, a panal of experts was assembled from the
PNL staff. This panel was comprised of members experienced in reactor operator
licensing, reactor operations, utility field work, and general reactor safety
areas. The results of the PNL assessment are contained in NUREG/CR-2800. 64

Assumptions

The panel felt there had been significant progress across the industry in the
area of instruction in nuclear power fundamentals since the issuance of NUREG-
0585'74 in 1979. Further increase in emphasis on fundamentals was felt to be
unlikely to improve operator performance. The current trend in operator 1li-
censing examinations is to stress operational knowledge and de-emphasize
fundamentals. This supports the view that further fundamental training would
not add to plant safety.

It was assumed that, if implemented, the additional nuclear power fundamentals
training would add 4 weeks to the training period. Also, it was assumed that
20 operators complete the training course each year at every plant. In addi-
tion, one full-time instructor was assumed to be required. This yields 80-
person-weeks for the operators, 44 person-weeks for the instructors, or 124
person-weeks overall per plant each year. To implement this practice an effort
equivalent to one year of operation (124 person-weeks) was estimated to be re-
quired.

Frequency/Consequence Estimate

Safety issues which deal with operator training can affect the public risk by
improvements in the operator safety-related performance. This can lead to a
reduction in core-melt frequency and a reduced probabilistic risk. For this
safety issue the PNL panel felt that the current level of instruction in nu-
clear power fundamentals was adequate. Further emphasis of fundamentals was
viewed as not likely to improve operator safety performance. Therefore, there
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of this issue. The PNL panel also saw no reduction in occupational dose as-
sociated with the implementation of the solution.

would be no measurable public risk reduction associated with the implementation ‘

Cost Estimate

NRC effort to implement the solution is es 1% to be 0.4 person-year or
approximately 18 person-weeks. No added - are estimated for operation for
the NRC. The review of the additional ins. tion could be contained in the
current routine function thereby causing no added expense.

Value/Impact Assessment

Based on the judgment that there would be no risk reduction resulting from this
issue, the value/impact score is zero.

CONCLUSION

In view of the fact that it is believed that the current level of instruction
in nuclear power fundamentals is adequate for reactor operators, further em-
phas1s of fundamentals as required by this issue is viewed as not likely to
improve operator safety nerformance. The resulting value/impact score of zero
indicates that this issue should be DROPPED from further consideration.

ITEM 1.A.2.7: ACCREDITATION OF TRAINING INSTITUTIONS

DESCRIPTION

Historical Background

Based on the requirements of NUREG-0660,*® this item required NRR to complete a
study to establish the procedures and requirements for NRC accreditation of
reactor operator training programs. The resulting study would be developed
into a Commission paper describing the various options for accreditation.

Safety Significance

There are two aspects to the safety benefit for this issue. One is the reduc-
tion of public risk through the improvement of operator performance, which is
expected from the improved training accreditation. The second is a reduction

in occupational exposure. This will primarily be for operators who often super-
vise maintenance or perform other duties in radiation zones. However, some
reduction in routine occupational exposure can also be expected for other opera-
tions personnel as a result of the increased awareness by the operators.

Possible Solution

In order to assess this safety issue, a panel of experts was assembled from the
PNL staff. This panel was comprised of members experienced in reactor operator
licensing, reactor operations, utility field work, and general reactor safety
areas.
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The panel envisioned the resolution of this safety issue as the formation of an
accreditation board consisting of representatives from the NRC, industry, and
academia. This board would develop and apply criteria for accreditation. This
would include training programs of utilities, university-related programs, and
independent training institutions. While theoretically applying to training
for all operations staff, the PNL panel felt the current thrust was focused on
reactor operators. Therefore, the assessment was made assuming only operators
would be affected.®4

PRIORITY DETERMINATION

Assumptions

The views of the panel include an awareness of the fact that some training pro-
grams are very near to accreditation already. Either through association with
the universities or through other means of providing high guality instruction,
these programs would be 1ikely to acquire accreditation from the board easily.
Other training programs are not so well prepared for accreditation and may re-
quire significant effort and expense to upgrade them. Some savings may be
gained for multi-unit sites in sharing costs.

Therefore, the resolution of this safety issue was assumed to be an improvement
in operator performance. For some utilities, approximately 10% of the total,
this issue will have essentially no effect. This is because: (1) their current
training programs would be accredited with little effort and (2) the quality of
their programs is sufficiently high that accreditation would result in no dis-
cernible improvement in their operators' performance. Other utilities will see
varying degrees of improvement. Those with training programs that are below

the accreditation standards will be brought up nearer to the high quality en-
joyed by the outstanding utilities. Overall, the effect on operator human error
is estimated to be a reduction of 10% across the affected portion of the industry.
The detailed assumptions for this analysis are as follows:

1. Applicable Plants: BWRs and PWRs - 90% of total plants; 43 BWRs, 86
s, or 129 plants in all.

2. Selected Analysis Plant: Oconee 3 - representative PWR. It is
assumed that the fractional risk and core-melt frequency reductions
for the representative BWR (Grand Gulf) will be equivalent to those
for the representative PWR. Therefore, the analysis is conducted
only for the PWR, but the fractional risk and core-melt frequency
reductions are also applied to the BWR.

Frequency/Consequence Estimate

Based on the PNL analysis,®4 and assuming a typical midwest-type meteorology
and an average population density of U.S. reactor sites of 340 people per
square mile, the anticipated public risk reduction is calculated to be 26,180
man-rem.

Cost Estimate

The PNL panel estimated®* the costs associated with implementation and operation
of the resolution to this safety issue. The one-time costs to industry to imple-
ment the change initially was estimated to be in the range of $0.1M to $1M per
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reactor. Those with training programs closer to accreditable status would enjoy
the smaller costs. The best estimate for the average plant was taken to be

$0.3M. Operation under the accreditation program was estimated to cost between

$0.05M and $0.25M per plant annually for additional funding to maintain an ac-

credited training program. The best estimate was $0.1M per plant annually.

The cost to the NRC to implement the accreditation was estimated to be $0.635M
which is equivalent to 330 person-weeks. The annual operational cost to the
NRC is estimated®* to be $100,000 or one person-year.

The detailed breakdown of these costs are as follows:

$300,000/P1ant Industry Implementation (approximately 3 man-yrs):

to review accreditation standards

to compare the present utility practices with the developed
standards

plan the necessary upgrades

implement the program upgrades to fulfill the accreditation
requirements.

$100,000/Plant-yr Industry Operation and Maintenance:

time invested by the staff in upgraded training (increased course
time, quality, etc.)

instruction upgrade (time, quality, etc.)

$500,000 NRC Implementation (approximately 5 man-yrs)

predicated on the possibility that INPO accreditation will not be
forthcoming; NRC may have to do

NRC to develop accreditation standards, regulations, and implement to
adoption by the industry.

$100,000 NRC Operation and Maintenance (approximately 1 man-yr/yr)

additional OIE efforts to assure indusiry maintenance of standards
(all plants).

The total costs for this safety issue are, therefore, estimated®4 by PNL as follows:

1. Implementation of the Safety

Issue Resolution (SIR) by industry $ 39,000,000
2. Operation and Maintenance of the
SIR by the industry 360,000,000
3. NRC Implementation of the SIR 635,000
4. NRC Operation and Maintenance of SIR 2,800,000 ‘
Total: $402,435,000
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Value/Impact Assessment

Based on the estimated public risk reduction of 26,180 man-rem, the value/
impact score is given by:

§ = 26,180 man-rem
$402.4M

65 man-rem/$M

Other Considerations

The industry accident avoidance cost was estimated ty PNLEY to be $14M.

The occupational risk reduction is estimated to be 22,170 man-rem resulting
from accident avoidance (170 man-rem) and from operation and maintenance of the
safety issue resolution (22,000 man-rem).

CONCLUSION

Although the value/impact score was low, this issue was determined to be medium
priority because of the magnitude of the potential public risk reduction. How-
ever, in June 1985, the Commission recognized that the industry had made progress
in developing programs to improve nuclear utility training and personnel qualifi-
cation. As a result, the Commission adopted a Policy Statement on Training and
Qualifications which made the training accreditation program managed by INPO the
focus of training improvement in the industry.??’? Thus, this item was RESOLVED
and no new requirements were established.
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TASK I.A.3: LICENSING AND REQUALIFICATION OF OPERATING PERSONNEL

The objectives of this task are as follows: (1) to upgrade the reguirements
and procedures for nuclear power plants operator and supervisor licensing to
assure that safe and competent operators and senior operators are in charge of
the day-to-day operation of nuclear power plants, and (2) to increase the
requirements for initial issuance of licenses and for license renewals and
provide closer NRC monitoring of licensed activities.

ITEM 1.A.3.1: REVISE SCOPE OF CRITERIA FOR LICENSING EXAMINATIONS

DESCRIPTION

This NUREG-06604% item called for NRR to notify all operator license holders
and applicants of the new scope of examinations and criteria for issuance of
reactor operator (RO) and senior reactor operator (SRO) licenses and renewal
of licenses. Simulator examinations were to be included as part of the
license examination. Clarifications to this item were issued in NUREG-0737.°%

CONCLUSION

This item was resolved and requirements were issued. However, as a result of
P.L. 97-425, it was determined that additional staff work on the issue was
required and a proposed rule for operator licensing was presented to the
Commission in SECY-84-76.5%3 Approval of this rule would effectively close
out this item.

ITEM 1.A.3.2: OPERATOR LICENSING PROGRAM CHANGES

DESCRIPTION
This TMI Action Plan item*® called for NRR to take the following actions:

(1) Develop and implement a plan to relocate Operator Licensing Branch
(0OLB) examiners at Nuclear Power Plant Simulator Training Centers or
in Inspection and Enforcement Regions.

(2) Conduct a study of the staffing of the operator licensing program
and the qualifications and training of examiners.

(3) Develop and implement a plan to report operator errors and to act on
operator errors with respect to continuation of licensing.

As a result of the above actions, the following accomplishments were made:

(1) "The administering of examinations and issuance/renewal of operator
licensing will be transferred to Region III in FY 1982 and to
Region II in FY 1983. A1l regions will have operator licensing
authority in FY 1984, NRR will provide oversight and guidance,
including examination procedures and criteria.”8®
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qualifications and training of examiners was completed in November
1980 and documented in NUREG/CR-1750.8°

(3) A plan for reporting operator errors and for acting on operator
errors with respect to continuation of licensing was developed in
NUREG/CR-1750.%% However, after review of this recommended plan,
DHFS concluded that no further action was required. 440

(2) A study of the staffing of the operator licensing program and the ‘

CONCLUSION

This item has been RESOLVED and no new requirements were established.

ITEM 1.A.3.3: REQUIREMENTS FOR OPERATOR FITNESS

DESCRIPTION

Historical Background

This safety issue as described in NUREG-0660%® calls for the NRC to develop a
regulatory approach to: (1) provide assurance that applicants for RO and SRO
licenses are psychologically fit, and (2) prohibit licensing of persons with
histories of drug and alcohol abuse or criminal backgrounds. The regulations
will be applied to all current and future operating power plants.

The accomplishments in the program include the publication of NUREG/CR-20752%9
and NUREG/CR-2076.2°° Additionally, a proposed rule addressing alcohol and
drug use and the broader issue of fitness for duty of operating licensee per-
sonnel and contractors was concurred in by several NRC offices and forwarded

to the EDO on April 16, 1982. The proposed fitness for duty rule was issued
for public comment in the Federal Register on August 15, 1982, with the public
comment period extending to October 5, 1982. A final rule package was completed
on December 1, 1982 and a final rule was expected to be published by April 1,
1983. The rule, if promulgated, would require facilities licensed under

10 CFR Part 50.21(b) or Part 50.22 to establish and implement adequate written
procedures to provide reasonable assurance that persons with unescorted access
to protected areas of nuclear power plants, while in those areas, are not under
the influence of alcohol, other drugs or otherwise unfit for duty due to mental
or physical impairments. Secondly, a proposed rule amending 10 CFR Part 73.56
regarding access authorization for nuclear power plants has not been completed,
although a value/impact analysis in support of the proposed rule has been
prepared by the NRC staff.

This issue was assessed by PNL®4 in consultation with a number of engineers who
have expertise in reactor operator licensing, reactor operations, utility field
work, and general reactor safety areas.

Safety Significance

There could be significant damage if impaired personnel were performing

critical safety operations. Legal and institutional problems may limit a

thorough implementation of the proposed program. Given that an adequate

program were implemented at all power plants and integrated into overall plant ’
operations, the new program would reduce operator error which in turn would

lower the risk associated with operation of the power plant.
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Possible Scolutions

This issue has two components: the first involves initial access to protected
areas of nuclear power plants and the second involves continuing fitness for
duty once initial access has been granted. The proposed fitness for duty rule,
issued for public comment on August 15, 1982, is directed toward the second
component of this issue, mandating behavioral observation programs for power
plants licensed by the NRC. Behavioral observation is also a part of the pro-
posed Access Authorization Rule directed toward the first component of this
safety issue.

The second component of this safety issue deals with Timiting access of psycho-
logically unstable individuals to vital plant areas. This component will have
a major cost impact on the industry because this access authorization program
is comprehensive in that it is aimed at limiting the access to vital plant
areas of disgruntled employees, psychologically unsuitable employees, as well
as personnel under the influence of drugs or alcohol.

The access authorization program has the following three parts: (1) background
search, (2) psychological assessment, and (3) behavior observation. The first
two parts would occur prior to granting an individual an unescorted access
authorization to protected and vital areas, and the last part would be an on-
going activity for individuals who have been granted an unescorted access
authorization. The background cneck would examine an individual's past for
unstable activities, a criminal record, credit problems, and previous employ-
ment problems. It has been established by NRC personnel that data on psycho-
logical screening shows that for white-collar workers, 2 to 3% are identified
as unstable and that for blue-collar employees, the rate is 7 to 10%. These
figures provide a background for the assumptions to be made in the priority
determination.

PRIORITY DETERMINATION

Assumptions

The major result of this safety issue was assumed to be a reduction in operator
error. For some utilities, this new system may result in some reduction in
operator error whereas in others the system it may have no discernible effect.
Based on engineering judgment, an average of about 2% was arrived at by PNL to
apply to all currently operating and future plants. Thus, this issue assumes
the implementation of the access authorization system at all 134 plants either
under construction (63) or already in operation (71), with average lifetimes of
28.8 yrs for 90 PWRs and 27.4 yrs for 44 BWRs. Thus, the total remaining life
of the affected plants is [(28.8)(90) + (27.4)(44)]RY or 3,798 RY.

Neither the implementation, operation, or maintenance of this SIR would involve
any changes in occupational dose accrued by any personnel.

For the analysis performed by PNL,®4 Oconee 3 is taken as the representative
PWR. It is assumed that the fractional risk and core-melt frequency reductions
for the representative BWR {Grand Gulf) will be equivalent to those for the
representative PWR. Therefore, the analysis is conducted only for the PWR, but
the fractional risk and core-melt frequency reductions are also applied to the

BWR.
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Frequency/Consequence Estimate .

A1l release categories are affected by this safety issue but the principal
release categories affected by the SIR are 3, 5, and 7. The numerical calcula-
tions are based on these categories. The dose calculations are based on a
reactor site population density of 340 people per square mile and a typical
ridwest meteorology is assumed.

The calculated reduction in core-melt frequencies are 4 x 10-7/RY for PWRs and
1.8 x 10-7/RY for BWRs. Based on this, the total estimated public risk reduc-
tion is 16,000 man-rem. The occupational risk reduction for implementation,
operation, and maintenance is zero.

Cost Estimate

Industry Cost: A value/impact analysis in support of the anticipated rule of

access authorization has been prepared by the NRC staff and cost estimates for
industry have been developed. These cost estimates, which have been reviewed

and accepted by AIF, are as follows:

(1) For all existing plants, the implementation cost is $140,000/plant and
includes the preparation of the plant and associated procedures ($33,000),
Ticensee management and clerical staff ($63,000), training to implement
the behavioral observation program ($34,000), and storage for files
($10,000). The total industry implementation cost for existing plants is
$(140,000)(71) = $9.94M.

(2) For all future plants (in which none of the employees will be grand-
fathered), the implementation costs are estimated to be $590,000 per plant.
In addition to the costs noted above for existing plants, this implementa-
tion includes the cost of background investigations ($375,000), review pro-
cess and appeals procedures ($36,000), increased file storage requirements
($30,000), and miscellaneous criminal checks with the FBI, etc. ($9,000).
The total industry cost for future plants is ($590,000)(63) = $37.2M.

(3) The cost of operation of the access authorization system at each plant is
estimated to be $300,000/year. This operating cost includes background
investigations for new people as a result of employee turnover ($94,000),
professional management and clerical staff ($63,000), review and appeal
process ($67,000), refresher training for old supervisors ($19,000),
training of new supervisors ($9,000), plan maintenance and updates
($8,000), file storage ($39,000), and criminal history checks with the
FBI for new people ($2,000). The total industry cost for operation and
maintenance of the access authorization system is ($0.3M/RY)(3,798 RY)
or $1,140M.

The total industry cost for the SIR is $[1,140 + 9.94 + 37.2]M or $1,187M.
NRC Cost: The NRC costs for the SIR are estimated as follows:
(1) The NRC time for further development and issuance of the proposed plan is

estimated to be 1.5 man-years. At a rate of $100,000/man-year, the esti-
mated cost for this effort is $150,000.
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(2) For implementation of the plan, which includes the review and modification
of the utilities' plans, the NRC effort was estimated to be 1.5 man-years.
For the 134 affected plants, this amounts to 0.6 man-week/plant. At a
cost of $2,270/man-week, the NRC implementation cost is $182,50C

(3) NRC review of the operation and maintenance of the SIR is estimated to
require 1 man-week/RY for all plants. At a cost of $2,270/man-week,
the total NRC cost for operation and maintenance of the SIR is $8.6M.

The total NRC cost for the SIR is $[0.15 + 0.1825 + 8.6]M = $8.9M.

Value/Impact Assessment

Based on a public risk reduction of 16,000 man-rem, the value/impact score is
given by:

2 16,000 man-rem
$(1,187 + 8.9)M

13.4 man-rem/$M

Other Considerations

It has been estimated by cognizant personnel at the NRC that the Fitness for
Duty Rule will have a negative cost impact on operating licensees in the long
run. The NRC estimates that initial licensee burden to develop written
procedures required by the rule will be approximately 1,200 man-hours over a
six-month period at a total cost between $50,000 and $75,000, if no fitness for
duty program exists at the licensee's facility. While utilities such as TVA
claim that alcohol abuse alone costs them approximately $18.5M annually, fit-
ness for duty programs of the type envisioned by the Fitness for Duty Rule are
expected to save costs through gquicker identification of employees not fit for
duty and through assisting these employees, in whom considerable resources
have been invested, so that they might return to high levels of productivity.
Absenteeism due to alcohol-drug abuse costs U.S. industry an average of $300
annually for every worker nationwide. Alcohol drug-abusers lose an additional
25% of their productive time when on the job, at an average annual cost to U.S.
industry of approximately $2,900 per abuser. The total annual cost to U.S.
industry is between $12 billion to $15 billion. Wrich, in "The Employee
Assistance Program; Updated for the 1980's," Hazelden, 1980, reports that u.s.
industry receives a return of $10 in decreased absenteeism, accidents, and
increased productivity for every dollar it spends on fitness for duty.

CONCLUSION

Although the estimated risk reduction was 16,000 man-rem and the value/impact
score only 13.4 man-rem/$M, this issue was given a high priority because of its
advanced state of completion. However, with the publication of NUREG-0985,
Revision 1, ©5! this item is now covered in Section 1.4 of the HFPP.
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ITEM 1.A.3.4: LICENSING OF ADDITTONAL OPERATIONS PERSONNEL .
DESCRIPTION

Histerica! Background

This TMI Action Plan item*® seeks to upgrade the operations performance in
nuclear power plants by imposing licensing requirements upon other operations
personnel in addition to ROs and SROs.

Safety Significance

It is possible that, by undergoing licensing, personnel such as managers,
engineers, and technicians would be better qualified and less likely to commit
errors in performing their functions.

Possible Solution

A study could be undertaken to determine which, if any, personnel should be
Ticensed. Licensing would then be required by the NRC for those additional
personnel.

PRIORITY DETERMINATION

Assumptions

It was estimated that the effects of resolution of this issue would be minimal ‘
for many utilities since there are existing practices which go a long way to-

ward ensuring that qualified and trained individuals are in the responsible

positions. It was assumed that additional licensing requirements would produce

some improvement by assisting in the screening of potentially poor performers

from the operations staff. The net effect was estimated to be equivalent to a

2% r:guction in human error rates for reactor operators and maintenance person=

nel.

Frequency Estimate

Based on the 2% reduction in human error rate, the Oconee 3 (representative

PWR) risk equation parameters were adjusted. A1l Accident Sequences except V
were assumed to be affected and all Release Categories were affected. The re-
duction in core-melt frequency for Oconee 3 was calculated to be 1.4 x 10-8/RY.
The reduction in core-melt frequency for Grand Gulf 1 was then calculated by
assuming that the fractional core-melt frequency reduction for the representa-
tive BWR will be equivalent to the fractional reduction for the PWR. Therefore,
since the Oconee 3 fractional reduction was 0.017, the core-melt frequency
reduction for Grand Gulf 1 was calculated to be 6.3 x 10-7/RY.

Consequence Estimate

The corresponding reduction in public risk for Oconee 3 was calculated to be
2.4 man-rem/RY and the public risk reduction for Grand Gulf 1 was calculated to

be 2.7 man-rem/RY. ‘
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The risk reduction for each type of plant is given as follows:

6.5 x 10% man-rem
3.6 x 10° man-rem

PWRs: (28.5 yrs)(95 reactors)(2.4 man-rem/RY)
BWRs: (27 yrs)(49 reactors)(2.7 man-rem/RY)

W

Therefore, the total risk reduction for this issue is 1.01 x 10* man-rem.

Cost Estimate

Industry Cost: It was assumed that the required additional effort to license
the majority of the operations perscnnel at a plant wouid be roughly equivalent
to the current licensing efforts for ROs and SROs. This was estimated to be
$250,000/plant. For operation, *ndustry would have to provide new training
staff, staff time for training and exams, and administration. This was esti-
mated to be $50,000/plant-yr. Therefore, the total industry cost is $250M.

NRC Cost: To implement this requirement, the NRC would have to prepare quali-
fication criteria, licensing exams, and procedures. This would be a major
undertaking. The NRC costs for implementation were estimated to be in the range
of $20M to $50M. For analysis purposes, $35M was used. To operate with the
new licensing requirements, it was estimated that the NRC would need 50 addi-
tional staff members at a total cost of $5M/year. To perform the annual
operational needs of the program, funds would be needed for travel, publica-
tions, etc. This was estimated to be an additional $2M/year. Therefore, the
total NRC cost is approximately $240M.

Value/Impact Assessment

Based on a total public risk reduction of 10,100 man-rem, the valuc/impact
score is given by:

10,100 man-rem
$(240 + 250)M

20 man-rem/$M

Uncertainty

Because the estimate of the value/impact score relies heavily on the estimated
value of the possible reduction in human error rate, the effective improvement
may vary significantly.

Other Considerations

DHFS has been pursuing this issue and the Commission has concluded!®! that licens-
ing of managers should not be required. The other portion of the issue (i.e.,
licensing of other personnel--engineers, maintenance personnel, etc.) is still
under study and is to be concluded in FY 1983.

CONCLUSION

Although the value/impact score was low, the pctential for risk reduction was
considered and this issue was given a medium priority. However, in February
1985, the staff determined that there was insufficient evidence to support the
licensing of additional plant personnel.”’”® Thus, this item was RESOLVED and
no new requirements were established.
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ITEM I1.A.3.5: ESTABLISH STATEMENT OF UNDERSTANDING WITH INPO '

DESCRIPTION

As a part of the overall evaluation of the TMI incident, it was determined®®
that a statement of understanding was needed to address the mutual irtent of
NRC and INPO concerning the extent to which NRC should review or rely upon
training, certification, and other activities of INPO. Consideration was also
to be given to providing alternative mechanisms for industry to inform NRC of
its general progress on needed safety reforms. It was intended that the state-
ment of understanding would provide a basis for evaluation of any safety
reforms or programs. There is no direct risk that can be attributed to this
issue.

CONCLUSION

A Memorandum of Agreement!4® between INPO and NRC was issued in April, 1982.
However, it did not specifically address training and certification. Following
this, the EDO agreed with a revision5%% of Appendix Four to the Memorandum of
Agreement (Coordination Plan for NRC/INPO Training-Related Activities) in
November 1983. As a result, this Licensirg Issue has been resolved.

REFERENCES

48. NUREG-0660, "NRC Action Plan Developed as a Result of the TMI-2 Accident," .
U.S. Nuclear Regulatory Commission, May 1980.

64. NUREG/CR-2800, "Guidelines for Nuclear Power Plant Safety Issue Prioriti-
zation Information Development," U.S. Nuclear Regulatory Commission,
February 1983.

88. Memorandum for All Employees from H. Denton, "Regionalization of Selected
NRR Functions," June 15, 1982.

89. NUREG/CR-1750, "Analysis, Conclusions, and Recommendations Concerning
Operator Licensing," U.S. Nuclear Regulatory Commission," January 1981.

651. NUREG-0985, Revision 1, "U.S. Nuclear Regu'atory Commissionr Human Factors
Program Plan," U.S. Nuclear Regulatory Commission, September 1984.

148. "Memorandum of Agreement Between the Institute of Nuclear Power Operations
and the U.S. Nuclear Regulatory Commission," Rev. 1, April 1, 1982.

181. SECY-82-155, "Public Law 96-295, Section 307(B), Study of the Feasibility
and Value of Licensing Nuclear Plant Managers and Senior Licensee
Officers," April 12, 1982.

289. NUREG/CR-2075, "Standards for Psycholo, :al Assessment of Nuclear Facility
Personnel," U.S. Nuclear Regulatory Commission, July 1981

290. NUREG/CR-2076, "Behavioral Reliability Program for the Nuclear Industry," .
U.S. Nuclear Regulatory Commission, July 1981.
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Plan*® item was to define the LRC r merger situations
involving NRC licensees The definition of the NRC emergen: sponse role
will be used by OIE in revising and upgrading plans and procedures for the NRC
emergency operations center OIE, wit input from other NRC off s, will
revise NRC Manual Chapter 502 and NUREG-0610%%8 to describe and pDlement
the NRC emergency response program

revised as Appendix I to NUREG-0654%< f ( 1980
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the NRC Incident Response Program and information t e included
revised NRC Manual Chapter 0502 In the interim, ur ‘ Manua)l
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on January 5, 1983 Resolution of Item JII.A.3.1 also res i It B-71
1
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ident Response, which was essentially superseded by

required action on this item has been completed. 408548

nc

been RESOLVED

ITEM IITI.A.3.1(1): DEFINE NRC ROLE IN EMERGENCY SITUATIONS
This item was evaluated in Item III.A.3.1 above and was cetermined t«
RESOLVED No new requirements were established.

REVISE AND UPGRADE PLANS AND PROCEDURES FOR THE NR(

EMERGENCY OPERATIONS CENTER

This item was evaluated in Item III.A.3.1 above and was determined to be

RESOILVED NG new requirements were established
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ITEM II1.A.3.1(3): REVISE MANUAL CHAPTER 0502, OTHER AGENCY PROCEDURES, AND
NUREG-0610

This item was evaluated in Item II1.A.3.1 above and was determined to be
RESOLVED. No new requirements were established. |

ITEM III.A.3.1(4): PREPARE COMMISSION PAPER

This item was evaluated in Item III.A.3.1 above and was determined to be
RESOLVED. No new require.ents were established.

ITEM III.A.3.1(5): REVISE IMPLEMENTING PROCEDURES AND INSTRUCTIONS FOR
REGIONAL OFFICES

This item was evaluated in Item III.A.3.1 above and was determined to be
RESOLVED. No new reguirements were established. l

ITEM IiI.A.3.2: IMPROVE OPERATIONS CENTERS

DESCRIPTION

This TMI Action Plan*® item called for the NRC Operations Center (OC) in
Bethesda, Maryland to be upgraded to support activities in response to a
major accident.

Near-term improvements?3° made to the OC during 1979-1981 included improved
physical space, rearrangement, better facilities (such as status systems and
weather information), and improved telecommunications equipment including the
possible use of HF radios. A study has recently been completed on long-term
improvements in the OC. This study addressed a complete redesign of the OC
taking into account specifically human factors considerations and improved
communications.

OIE considers implementation of this item important and is working toward its
completion. Taking into account the problems in logistics of construction
relocation, equipment purchase, and budget constraints, implementation should
be completed by December 1983, 235:379

CONCLUSION

This item was RESOLVED and no new requirements were established.

ITEM III.A.3.3: COMMUNICATIONS

Both parts of this item have been combined and evaiuated together.

DESCRIPTION

The TMI Action Plan*® included communications in the required improvemenis
for NRC emergency preparedness. Included in communications are two items:
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(1) direct and dedicated telephone lines (OPX) between the licensee facilities
and NRC, and (2) the use of the cdedicated short-range radio communication
system (FIRS).

OPX and HPN telephone systems were installed at all operating reactors by
August 1980 and are being installed at newer plants prior to operation. FIRS
has been obtained for use by NRC field personnel during emergencies. All
required action on this item has been completed (see References 235, 248, 379,
and 406).

CONCLUSION

This item has been RESOLVED.

ITEM III1.A.3.3(1): INSTALL DIRECT DEDICATED TELEPHONE LINES

This item was evaluated in Item III.A.3.3 above and was determined to be
RESOLVED. New reguirements were established.

ITEM II1.A.3.3(2): OBTAIN DEDICATED, SHORT-RANGE RADIO COMMUNICATION SYSTEMS

This item was evaluated in Item III.A.3.3 above anc was determined to be
RESOLVED. New reguirements were established.

ITEM III.A.3.4: NUCLEAR DATA LINK

DESCRIPTION

Historical Background

After the TMI event, the NRC concluded that the NRC Operations Center (Incident
Response Center) should be upgraded to allow NRC personnei to analyze and
evaluate plant conditions based on directly transmitted information, as opposed
to a voice link. The term "Nuclear Data Link" (NDL) was given to a conceptual
system that would access plant data and directly transmit th. information to the
ocC.

Safety Significance

It was believed that, with more current and reliable plant data available to the
NRC, the staff could help develop and evaluate accident mitigating actions.

Possible Solution

It was determined that a phased approach would be utilized. The first phase
was to have Sandia study the available options and to report their findings.
Sandia completed their report which will not be published. The Sandia options
were evaluated and it was determined that an elaborate NDL configuration which
was interactive with the licensees' system was inappropriate to the NRC's
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evaluated to help the Commission decide whether an NDL is needed and, if so,

role. The second phase is to be implementation of a prototype which will be
what it should look 1ike.24¢ ‘

PRIORITY DETERMINATION

Assumptions

PNL did an assessment of this issue.®* To assess the impact of this issue, we
needed to consider all the other related issues which are involved with the
OC. (See Items III.A.3.1, III.A.3.2, III.A.3.3, II1.A.3.5, and II1.A.3.6.)
Many of these issues have been completed or almost completed. In addition, we
considered the utilities' emergency response facilities (ERFs). The ERFs are
planned to be completed [along with the Safety Parameter Display System (SPDS)
and the Data Acquisition System (DAS)] according to. requirements outlined in
SECY-82-111'5! and a letter37® jssued to all licensees of operating reactors.

Freguency/Consequence Estimate

We constructed an event tree which assumed a base case core-melt based on the
Oconee and Grand Gulf risk studies. We then analyzed certain event tree
branches based on a risk reduction with results from the possibility that NRC
personnel at the OC could: (1) detect and correct an error by the plant
operators during accident recovery, or (2) provide optimum approaches to the
operators for the mitigation of particular evolving sequences.

It was first assumed that the base case core-melt frequencies are 8.15 x 10-5/RY
for PWRs and 3.67 x 10-5/RY for BWRs. We assumed that 90% of the core-melt
scenarios would proceed slowly enough to allow input from observers at the 0OC
or :RFs. Next, it was assumed that the operator's judgment was not optimum in
Jout 50% of the cases. This includes consideration of the fact that he is
not able to take a step back and completely evaluate the accident sequence or
evaluate and/or anticipate ahead in the scenario. We then assumed that, given
the above, the utilities' ERFs would be manned and available in 90% of the cases
and that the utilities' ERF personnel could provide successful input in 75% of
the cases.

0f the remaining 25% of the cases, we assumed that the OC would be available
90% of the time and that the NRC personnel could provide the successful input
about 50% of the time. This number was assumed smaller than the utility's ERF
success rate because of the data available at the OC, i.e., it is not complete
and available only by voice communications. This would somewhat hinder the NRC
staff's performance.

For this calculation, we ignored the smaller contribution of the event tree
branch which is due to the 10% unavailability of the utility's ERF and the suc-
cess of the OC-staff.

Therefore, with the assumption that Items III.A.3.1, III.A.3.2, II1.A.3.3,

IIT.A.3.5, and III.A.3.6 are completed and the ERFs are in place, we estimated
a potential core-melt frequency reduction for the present OC of about 4.5%.
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This was then considered the base-case value for the overall OC as it is com-
pleted to date. We then estimated that the incorporation of an NDL could im-
prove the success of the OC staff by about 50% due to the availability of more
complete, more accurate, and more timely information. This would then equal
an additional core-melt frequency reduction of about 2%.

From the reduction in core-melt frequency, the per plant reduction in public
risk was then calculated (based on a population density of 340 people per
square mile) to be 4.5 man-rem/RY for PWRs and 5.5 man-rem/RY for BWRs. With
95 PWRs, 49 BWRs, and an average remaining life of 28.5 years for PWRs and 22
years for BWRs, the total public risk reduction is then 18,000 man-rem.

Cost Estimate

Industry Cost: Licensees are not implementing standard data sets, formats, or
equipment and the NRC will have to electronically process each of the data out-
puts that it receives from licensees. Relatively simple equipment at each site,
costing perhaps $20,000 for hardware and $15,000 for labor to install, will
transmit data in the licensee format to the NRC. There are 50 sites with oper-
ating reactors (counting Indian Point as two sites because of the mixed owner-
ship) and 35 additional sites with reactors under construction. New reactors

at six existing sites might also be built with new (separate) DAS. Rounding

off to be conservative, an estimated 100 sites will require data-transmitting
equipment at a total initial cost of $3.5M.

NRC Cost: It would be expected that the NRC would incur the majority of the
cost of the overall data link. It was assumed that the OC will have been im-
proved (Item III.A.3.2) before the NDL is implemented. With respect to NRC
equipment costs, it was assumed that the ERF at individual utilities would be
completed. Based on this, the DAS necessary for support of the facility will
already be implemented.

At the OC, the NRC will need a unit for receiving and processing the data. The
unit may cost up to $500,000 and software as much as $30,000 for each site,
since processing instructions will be different for each different licensee
output. Therefore, the estimated initial cost at the OC is $3.5M. System main-
tenance is estimated at 2% of equipment costs per year for 30 years, or $1.5M.

The total estimated NDL system cost, regardless of who pays it, is $8.5M for
concepts currently envisioned. The planned Prototype Program will develop more
refined evaluations and cost estimates to permit the Commission to decide what
is really needed.

Value/Impact Assessment

Based on the estimated public risk reduction of 18,000 man-rem, the value/impact
score is aiven by

_ 18,000 man-rem
$8.5M

2,100 man-rem/$M.

w
U
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Other Considerations

(1) Present plans are to implement a prototype system. 254°255

(2) More accurate cost estimates are difficult without clearer system
definition which is to be provided by evaluation of the prototypes.

(3) The estimate of the potential reduction in core-melt frequency is subject
to large uncertainty because of the sequences of assumptions which went
into the event tree.

(4) OIE believes that this issue should receive high priority.
CONCLUSION

Based on the value/impact score and the total risk reduction potential, this
issue was given a MEDIUM priority ranking. However, in June 1985, it was deter-
mined by the staff that the design that met NRC requirements was one that uti-
lized electronic data transmission systems that were already being developed by
licensees for their own ERFs. This concept, Emergency Response Data System
(ERDS), was approved by the Commission in March 1985.77% Licensees will not be
required to backfit their systems to include additional parameters to provide
data on NRC's parameter list. Data that is not available from the electronic
data stream can be provided by voice over existing phone lines. Thus, this
item was RESOLVED and no new requirements were established.

ITEM III.A.3.5: TRAINING, DRILLS, AND TESTS

DESCRIPTION

The TMI Action Plan*® identified a need to improve the capability to respond

to emergencies by continuing the headquarters and regional drills and exercises.
The scope is envisioned to be slowly expanded to include joint exercises with
State and local agencies and other Federal response cap:“ilities. A schedule
involving various levels of participation by the various parties is to be
prepared.

Exercises, scheduling, and training are being conducted with gradually increas-
ing scope and continuing programs related to this item have been incorporated
into routine ongoing NRC operations. (See References 235, 248, 379, and 406.)
CONCLUSION

This item was RESOLVED and no new requirements were established.

ITEM III.A.3.6: INTERACTION OF NRC AND OTHER AGENCIES

The three parts of this item have been combined and evaluated together.
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DESCRIPTION

The TMI Action Plan*® identified the requirement to establish interaction
agreements between NRC and other agencies for cooperation, communication, and
assistance during emergency situations. Agencies involved include other
international governments, i.e., Mexico and Canada, other Federal agencies,
and State and local governmental bodies.

In September 1980, the NRC published NUREG-0728257 which described in general
the NRC's responsibilities and plans for responding to emergencies at nuclear
power reactors. This report further described the coordination/liaison with
other agencies and organizations. In March 1982, the NRC published NUREG-
0845,258 which contains detailed agency procedures for the NRC incident response
plan. It also includes the details for providing the interaction between NRC
and other involved Federal agencies and other organizations.

A1l work required by this item has been completed and the NRC Incident Response
Plan is being implemented.235°256:379

CONCLUSION
This item has been RESOLVED with changes in the NRC procedures that address

the interaction with other agencies during emergency situations.

ITEM III.A.3.6(1): INTERNATIONAL

This item was evaluated in Item III.A.3.6 above and was determined to be
RESOLVED. No new reguirements were established.

ITEM III.A.3.6(2): FEDERAL

This item was evaluated in Item III.A.3.6 above and was determined to be
RESOLVED. No new requirements were established.

ITEM II1I.A.3.6(3): STATE AND LOCAL

This item was evaluated in Item III.A.3.6 above and was determined to be
RESOLVED. No new requirements were established.

REFERENCES

48. NUREG-0660, "NRC Action Plan Developed as a Result of the TMI-2 Accident,"
U.S. Nuclear Regulatory Commission, May 1980.

64. NUREG/CR-2800, "Guidelines for Nuclear Power Plant Safety Issue Prioritiza-
tion Information Development," U.S. Nuclear Regulatory Commission, February
1983.

151. SECY-82-111, "Requirements for Emergency Response Capability," March 11,
1982.
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ITEM A-1: WATER HAMMER

DESCRIPTION

The issue was raised after the occurrence of various incidents of water hammer
that involved steam generator feedrings and piping, emergency core cooling sys-
tems, RHR systems, containment spray, service water, feedwater, and steam lines.
The incidents have been attributed to such causes as rapid condensation of
steam pockets, steam-driven slugs of water, pump startup with partially empty
lines, and rapid valve motion. Most of the damage has been relatively minor and
involved pipe hangers and restraints. However, there have been several inci-
dents which have resulted in piping and valve damage. This item was originally
identified in NUREG-03712 and was later determined to be a USI.

No water hammer incident has resulted in the release of radiocactivity outside
of plants. However, because of the continuing incidence of water hammer events,
the number of phenomena, and the potential safety significance of the systems
involved, the staff believed that systematic review procedures should be devel-
oped to ensure that water hammer is given appropriate consideration in CP and
OL reviews and in the review of operating reactors.

CONCLUSION

This USI was RESOLVED®® on March 15, 1984 with the publication of NUREG-0927,
Rev. 1898 and the following SRP!! Sections: 3.9.3, Rev. 1; 3.9.4, Rev. 2; 5.4.6,
Rev. 3; 5.4.7, Rev. 3; 6.3, Rev. 2; 9.2.1, Rev. 3; 9.2.2, Rev. 2; 10.3, Rev. 3;
and 10.4.7, Rev. 3. The revised SRP Sections will be used only for the review
of “custom plant" CP applications and for standard plant applications docketed
after the issuance of these revised SRP Sections (which are intended for refer-
encing in CP applications). Thus, this USI affects all future plants only.

REFERENCES

2.  NUREG-0371, "Task Action Plans for Generic Activities (Category A)," U.S.
Nuclear Regulatory Commission, November 1978.

11. NUREG-0800," Standard Review Plan," U.S. Nuclear Regulatory Commission.

60. NUREG-0606, "Unresolved Safety Issues Summary," U.S. Nuclear Regulatory
Commission (Latest Edition).

698. NUREG-0927, Revision 1, "Evaluation of Water Hammer Occurrences in
Nuciear Power Plants," U.S. Nuclear Regulatory Commission, March 1984.
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ITEM A-2: ASYMMETRIC BLOWDOWN LOADS ON REACTOR PRIMARY COOLANT SYSTEMS

DESCRIPTION

On May 7, 1975, the NRC was informed by VEPCO that an asymmetric loading on
the reactor vessel supports resulting from a postulated reactor coolant pipe
rupture at a specific location (e.g., the vessel nozzle) had not been
considered by W or S& in the original design of the reactor vessel support
systems for North Anna Units 1 and 2. This item was originally identified in
NUREG-03712 and was later determined to be a USI.

In a postulated event at the vessel nozzle, asymmetric LOCA loading could
result from forces induced on the reactor internals by transient differential
pressures across the core barrel and by forces on the vessel due to transient
differential pressures in the reactor cavity. With the advent of more
sophisticated computer codes and the accompanying more-detailed analytical
models, it became apparent to W that such differential pressures, although of
short duration could place a significant load on the reactor vessel supports,
thereby affect\ng their integrity. This issue was determined by the NRC to
have generic implications for all PWRs.

CONCLUSION

‘ This USI was RESOLVED®® in January 1981 with the publication of NUREG-0609%°° and
affected all operating and future PWRs. For operating PWRs, MPA D-10 was estab-
lished by DL for implementation purposes. Generic Letter 84-0479° was also issued

by the staff.

REFERENCES

2. NUREG-0371, "Task Action Plans for Generic Activities (Category A)," U.S.
Nuclear Regulatory Commission, November 1978.

60. NUREG-0606, "Unresolved Safety Issues Summary," U.S. Nuclear Regulatory
Commission (Latest Edition).

699. NUREG-0609, "Asymmetric Blowdown Loads on PWR Primary Systems," U.S.
Nuclear Regulatory Commission, January 1981.

700. NRC Letter to all Operating PWR Licensees, Construction Permit Holders, and
Applicants for Construction Permits, "Safety Evaluation of Westinghouse

Topical Reports Dealing with Elimination of Postulated Pipe Breaks in PWR
Primary Main Loops (Generic Letter 84-04)," February 1, 1984.
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I7E¥ A-6: MARK I SHORT-TERM PROGRAM

DESCRIPTION

During the conduct of a large scale testing program for an advanced design BWR
pressure suppression containment system (MARK III), new suppression pool
hydrodynamic loads associated with a postulated LOCA were identified which had
not been explicitly included in the original design of the MARK I containment
systems. These additional loads result from the dynamic effects of drywell
air and steam being rapidly forced into the suppression pool (Torus) during a
postulated LOCA event. Consequently, it was determined that a reassessment of
the MARK I containment system design would be required. This item was
originally identified in NUREG 0371% and was later determined to be a USI.

CONCLUSION
This USI was RESOLVED®C in December 1977 with the publication of NUREG-0408.701
A1l plant-unique analyses and required equipment modifications were reviewed

and accepted by the staff and appropriate TS changes were made by the affected
licensees.
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ITEM A-7: MARK I LONG-TERM PROGRAM

DESCRIPTION

During testing for an advanced BWR containment system design (MARK IIl), sup-
pression pool hydrodynamic loads were identified which had not been considered
in the original design of the MARK I containment system. To address this issue,
a MARK I Owners Group was formed and the assessment was divided into a short-
term and long-term program. The results of the NRC staff's review of the MARK I
Containment Short-Term Program are described in NUREG-0408.7°' The long-term
program was conducted to provide a generic basis to define suppression pool
hydrodynamic loads and the related structural acceptance criteria, such that a
comprehensive reassessment of each MARK I containment system would be performed.
A series of experimental and analytical programs were conducted by the MARK I
Owners Group to provide the necessary bases for the generic load definition and
structural assessment techniques. The generic methods proposed by the MARK I
Owners Group, as modified by the NRC staff's requirements, will be used to per-
form plant-unique analyses, which will identify the plant modifications, if

any, that will be needed to restore the originally intended margin of safety in
the MARK I containment designs. This item was originally identified in
NUREG-0371% and was later determined to be a USI.

CONCLUSION

This USI was RESOLVED®? in August 1982 with the issuance of Supplement 1 to
NUREG-06617°% and SRP!! Section 6.2.1.1C. For operating BWRs, MPA D-01 was
established by DL for implementation purposes.

REFERENCES

2.  NUREG-0371, "Task Action Plans for Generic Activities (Category A)," U.S.
Nuclear Regulatory Commission, November 1978.

11. NUREG-0800, "Standard Review Plan," U.S. Nuclear Regulatory Commission.

60. NUREG-0606, "Unresolved Safety Issues Summary," U.S. Nuclear Regulatory
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ITEM A-8: MARK II CONTAINMENT POOL DYNAMIC LOADS LONG-TERM PROGRAM

DESCRIPTION

As a result of the GE testing program for the MARK III pressure-suppression
containment program, new containment Toads associated with a postulated LOCA
were identified in 1975 which had not been explicitly included in the original
design of MARK I and MARK II containments. These loads result from the dynamic
effects of drywell air and steam being rapidly forced into the suppression pool
during a postulated LOCA event. Other pool dynamic loads previously unaccounted
for result from the actuation of SRVs in the MARK II containment. The review
and evaluation of the MARK I loads were addressed in USI A-7 and SRV loads for
all suppression-type containments were addressed in USI A-39. This item was
originally identified in NUREG-0371% and was later determined to be a USI.

CONCLUSION

This USI was RESOLVED®® in August 1981 with the issuance of NUREG-08087°3% and
SRP1! Section 6.2.1.1C.
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ITEM A-9: ATWS

DESCRIPTION

The technical report on ATWS for water-cooled reactors (WASH-1270)7%! discussed
the probability of an ATWS event as well as an appropriate safety objective for
the event. After several years of discussions with vendors and evaluations of
vendor models and analyses, the staff published in 1975 a status report on each
vendor analysis. This report included detailed guidelines on analysis models
and ATWS safety objectives. This item was originally identified in NUREG-03712
and was later determined to be a USI.

CONCLUSION

The staff's technical findings on the issue were published in Volume 4 of
NUREG-0460.79% The USI was RESOLVED®® on June 26, 1984 with the publication of
a final rule. 7241725
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ITEM A-10: BWR FEEDWATER NOZZLE CRA_.KING

DESCRIPTION

Inspections of operating BWRs conducted up to April 1978 revealed cracks in the
feedwater nozzles of 20 reactor vessels. Most of these BWRs contained 4 nozzles
with diameters ranging from 10 in. to 12 in. Although most cracks ranged from
1/2 in. to 3/4 in. in depth (including cladding), one crack penetrated the clad-
ding into the base metal for a total depth of approximately 1.5 in. It was de-
termined that cracking was due to high-cycle fatigue caused by fluctuations in
water temperature within the vessel in the nozzle region. These fluctuations
occurred during periods of low feedwater temperature when flow is unsteady and
intermittent. Once initiated, the cracks enlargen from high pressure and ther-
mal cycling associated with startups and shutdowns. This item was originally
identified in NUREG-0371% and was later determined to be a USI.

CONCLUSION

This issue was RESGLVED®® in November 1980 with the issuance of NUREG-0619.74%
MPA B-25 was established by DL for implementation purposes.
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ITEM A-11: REACTOR VESSEL MATERIALS TOUGHNESS

DESCRIPTION

Because of the remote possibility of failure of nuclear reactor pressure vessels
designed to the ASME Boiler and Pressure Vessel Code, the design of nuclear
facilities does not provide protection against reactor vessel failure. Preven-
tion of reactor vessel failure depends primarily on maintaining the reactor
vesse] material fracture toughness at levels that will resist brittle fracture
during plant operation. At service times and operating conditions typical of
current operating plants, reactor vessel fracture toughness properties provide
adequate margins of safety against vessel failure; however, as plants accumu-
late more and more service time, neutron irradiation reduces the material frac-
ture toughness and initial safety margins. This item was originally identified
in NUREG-03712 and was later determined to be a USI.

CONCLUSION

This USI was RESOLVED®? in October 1982 with the issuance of NUREG-0744,
Revision 1743 which was later transmitted to all licensees with Generic Letter
82-26.744
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ITEM A-12: FRACTURE TOUGHNESS OF STEAM GENERATOR AND REACTOR COOLANT
PUMP SUPPORTS

DESCRIPTION

During the course of the licensing action for North Anna Units 1 and 2, a num-
ber of questions were raised as to the potential for lamellar tearing and low
fracture toughness of the steam generator and RCP support materials for these
facilities. Two different steel specifications (ASTM A36 and ASTM AS572)
covered most of the material used for these supports. Toughness tests, not
originally specified and not in the relevant ASTM specifications, were made at
various temperatures. The toughness of the A36 steel was found to be adequate,
but the toughness of the A572 steel was relatively poor at a temperature of
80°F. In the case of North Anna Units 1 and 2, the applicant agreed to raise
the temperature of the A572 beams in the steam generator supports to a minimum
temperature of 225°F, prior to reactor coolant system pressurization to levels
above 1,000 psig. Auxiliary electrical heat was supplied as necessary to
supplement the heat derived from the reactor coolant loop to obtain the re-
quired operating temperature of the support materials. Concerns regarding the
supports at North Anna were applicable to all PWRs. This item was originally
identified in NUREG-0371% and was later determined to be a USI.

CONCLUSIGN

' This solution to this USI was made available in October 1983 with the publi-
cation of NUREG-0577,3%% Revision 1. This resolution contains no backfit
requirements and will apply to new construction only when SRP!! Section 5.3.4
is issued.
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ITEM A-24: QUALIFICATION OF CLASS 1E SAFETY-RELATED EQUIPMENT

DESCRIPTION

CP applicants for which SERs were issued after July 1, 1974 were required by
the NRC to qualify all safety-related equipment to IEEE 323.%% From the time
this standard was originated, the industry developed methods that were used
to qualify equipment in accordance with the standard. Some of these methods
had not been resolved to the satisfaction of the NRC.

In order to expedite the review and assess the adequacy of the equipment qualifi-
cation methods and acceptance criteria used by NSSS and BOP verdors, the NRC
determined that a generic approach was required. This item was originally iden-
tified in NUREG-03712 and was later determined to be a USI.

CONCLUSION
This USI was RESOLVED®® with the publication of NUREG-0583.'% A new rule affect-

ing future plants was also issued. %% MPA B-60 was establiched by DL for imple-
mentation of the solution at operating plants.
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ITEM A-26: REACTOR VESSEL PRESSURE TRANSIENT PROTECTION

DESCRIPTION

Since 1972. there have been numerous reported incidents of pressure transients

in PWRs where TS pressure and temperature limits have been exceeded. The majority
of these events occurred while the reactors were in a water sclid condition dur-
ing startup or shutdown and at relatively low reactor vessel temperatures. Since
the reactor vessels have less toughness at lower temperatures, they are more sus-
ceptible to brittle fracture under these conditions than at normal operating tem-
peratures, they are more susceptible to brittle fracture under these conditions
than a normal operating temperatures. In light of the frequency of the reported
transie 1ts and the associated potential for vessel damage, the NRC concluded that
measures should be taken to minimize the number of future transients and reduce
their severity. This item was originally identified in NUREG-03712 anu was

later determined to be a USI.

CONCLUSION

This USI was RESOLVED®? with the publication of NUREG-022474% and SRP!! Sec-

tion 5.2. All operating PWRs were requested to provide an overpressure pre-

vention system that could be used whenever the plants, were in a cold shutdown

condition. The issue affected all operating and future plants, and MPA B-04 was
‘ established by DL for implementation of the solution at operating PWRs.

REFERENCES

2. NUREG-0371, "Task Action Plans for Generic Activities (Category A)," U.S.
Nuclear Regulatory Commission, November 1978.

11. NUREG-0800, "Standard Review Plan," U.S. Nuclear Regulatory Commission.

60. NUREG-0606, "Unresolved Safety Issues Summary," U.S. Nuclear Regulatory
Commission (Latest Edition).

746. NUREG-0224, “"Final Report on Reactor Vessel Pressure Transient Protection
for Pressurized Water Reactors," U.S. Nuclear Regulatory Commission,
September 1978.

06/30/85 2.A.26-1 NUREG-0933




Revision 1

ITEM A-31: RHR SHUTDOWN REQUIREMENTS

DESCRIPTION

The safe shutdown of a nuclear power plant following an accident not related
to a LOCA has been typically interpreted as achieving a "hot-standby" condi-
tion (i.e., the reactor is shut down, but system temperature and pressure are
still at or near normal operating values). Considerable emphasis has been
placed on the hot-standby condition of a power plant in the event of an acci-
dent or abnormal occurrence. A similar emphasis has been placed on long-term
cooling, which is typically achieved by the RHR system. The RHR system starts
to operate when the reactor coolant pressure and temperature are substantially
lower than their hot-standby condition values.

Even though it may generally be considered safe to maintain a reactor in a hot-
standby condition for a long time, experience shows that there have been events
that required eventual cooldown and long-term cooling until the reactor coolant
system was cold enough to perform inspection and repairs. For this reason, the
ability to transfer heat from the reactor to the environment after a shutdown
is an important safety function for both PWRs and BWRs. It is essential that a
power plant be able to go from hot-standby to cold-shutdown conditions (when
this is determined to be the safest course of action) under any accident

conditions.

. This issue was originally identified in NUREG-0371% and was later determined to
be a USI.
CONCLUSION
Tnis USI was RESOLVED®® in May 1978 with the issuance of SRP!! Section 5.4.7.
Only those plants expected to receive operating licenses after January 1, 1979
were affected by the resolution.
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ITEM A-36: CONTROL OF HEAVY LOADS NEAR SPENT FUEL

DESCRIPTION

At all nuclear plants, overhead cranes are used to 1ift heavy objects in the
vicinity of spent fuel. If a heavy object such as a spent fuel shipping cask or
shielding block were to fall onto spent fuel in the storage pool or reactor core
during refueling and damage the fuel, there could be a release of radioactivity
to the environment. Such an occurrence also has the potential for overexposing
plant personne! to radiation. If the dropped object were large and the damaged
fuel contained a considerable amount of undecayed fission products, radiation re-
leases to the environment could exceed 10 CFR Part 100 guidelines. With the
advent of increased and longer-term storage of spe~t fuel, the NRC determined
that there was a need for a systematic review of requirements, facility designs,
and TS regarding the movement of hea' ' loads to assess safety margins and im-
prove them where necessary. This ite as originally identified in NUREG-03712
and was later determined to be a USI.

CONCLUSION

This USI was RESOLVED®® with the publication of NUREG-0612747 and SRP!! Sec-

tion 9.1.5. MPAs C-10 and C-15 were established by DL for the implementation
‘ of Phases I and II, respectively, of the resolution at operating plants.
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ITEM A-39: DETERMINATION OF SAFETY RELIEF VALVE POOL DYNAMIC LOADS AND
TEMPERATURE LTMITS

DESCRIPTION

Operation of BWR primary system pressure relief valves can result in hydrodynamic
loads on the suppression pool retaining structures or those structures located
within the pool. These loads result from initial vent clearing of relief valve
piping and steam quenching due to high local pool temperatures. The item ad-
dresses GE MARK I, II, and III containments and was originally identified in
NUREG-0371% but was later determined to be a USI.

CONCLUSION

This USI was RESOLVED®? with the issuance of SRP'! Section 6.2.1.1.C.
NUREG-0763,74® NUREG-0783,734 and NUREG-080274° were also issued for Mark I,
I1, and III containments, respectively.
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ITEM A-42: PIPE CRACKS IN BOILING WATER REACTORS

DESCRIPTION

Pipe cracking has occurred in the heat-affected zones of welds in primary sys-
tem piping in BWRs since mid-1960. These cracks have occurred mainly in

Type 304 stainless steel which is the type used in most operating BwWRs. The
major problem is recognized to be IGSCC of austenitic stainless steel components
that have been made susceptible to this failure by being "sensitized," either

by post-weld heat treatment or by sensitization of a narrow heat affected zone
near welds.

“Safe ends" (short transition pieces between vessel nozzles and the piping)
that have been highly sensitized by furnace heat treatment while attached to
vessels during fabrication were very early (late 1960's) found to be suscep-
tible to IGSCC. Because of this, the AEC took the position in 1969 that
furnace-sensitized safe ends should not be used on new applications. Most of
the furnace-sensitized safe ends in older plants have been removed or clad with
a protective material and there are only a few BWRs that still have furnace-
sensitized safe ends in use. Most of these, however, are in smaller diameter
lines.

Earlier reported cracks (prior to 1975) occurred primarily in 4-inch diameter
recirculation loop bypass lines and in 10-inch diameter core spray lines.
Cracking is most often detected during ISI using UT techniques. Some piping
cracks have been discovered as a result of primary coolant leaks.

CONCLUSION

This USI was RESOLVED®? in February 1981 when NUREG-0313, Revision 1757 was
issued to all holders of BWR operating licenses or construction permits and
to a1l applicants for BWR operating Ticenses. MPA B-05 was established by DL
for implementation c¢f the resolution at operating plants.
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ISSUE B-19: THERMAL-HYDRAULIC STABILITY

DESCRIPTION

Historical Background

The possibility of thermal-hydraulic instability in a BWR had been investigated
by GE since the start-up of early BWRs. Analytical methods and codes were
formulated on the basis of these early investigations to predict the stability
characteristics of BWRs. Eventually, the licensing basis and analytical methods
used by GE to evaluate the stability of BWRs were documented and presented in
January 1977 in NEDO-21506.726

Since 1977, significant effort has been expended on developing an understanding
of BWR instability. Testing at operating BWRs has added to the information
obtained from single channel and control rod oscillator tests in the early
BWRs.727 In addition, improved state-of-the-art thermal-hydraulic methods and
fuel rod performance studies have permitted greater definition of the stability
phenomenon and criteria for prevention of instability. Developments along these
lines have resulted in updated methods and models for the assessment and eval-
uation of BWR stability limits for licensing purposes.’2® However, recent data
from a high-power-density foreign BWR unexpectedly indicated that scram pro-
tection based on the APRM signals would not necessarily prevent violation of
the critical heat flux limits if local instabilities occur. As a result of
these findings, the staff proposed the issuance of a Board Notification.729
This item was identified in NUREG-0471.3

At the request of the licensees, the NRC staff has reviewed two submittals and
has recently approved TS changes for two BWRs to resolve the concerns related
to the thermal-hydraulic stability in these plants, 730°731

Safety Significance

Hydrodynamic flow instabilities may occur in a BWR when two-phase flow exists
in a channel with critical dimensions and particular flow parameters The
instability can cause power oscillations and lead to local violation of the
critical heat flux.

Possible Solution

The proposed resolution is technical specifications that will restrict operation
of the reactor in regions of potential thermal-hydraulic instability and/or
provide for surveillance and corrective measures under conditions of marginal
stability.

CONCLUSION
Updated analytical methods and analyses based on the recent experimental results
have been made available to address thermal-hydraulic instability concerns.

These methods are being reviewed by the NRC staff to determine their acceptabi-
lity for evaluating the stability of core designs and for delineating the power/
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flow regions of potential instability for which reactor operation will be
restricted by appropriate modification of the plant TS.730°731 Based on a
study performed by the staff, it was concluded that thermal-hydraulic stability
does not pose an immediate safety concern for continued BWR operation prior to
orderly examination and possible TS changes. In response to GE and GE Owners'
Group recommendations, most licensees have either submitted revised stability TS
or plan to do so. A generic letter will be issued by DL to the affected licen-
sees.’®® Thus, this issue has been RESOLVED and no new requirements were estab-
lished.
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ITEM B-50: POST-OPERATING BASIS EARTHQUAKE INSPECTION

DESCRIPTION

Historical Background

Appendix A of CFR 10 Part 100 specifies that the operating basis earthquake
(OBE) shall be defined by response spectra and that the maximum vibratory ground
acceleratior of the OBE shall be at least one-half of the maximum vibratory
ground acceleration of the safe shutdown earthquake (SSE). Suitable instrumen-
tation is required at the reactor site, so that the seismic response of the
nuclear power plant components that are important to safety can be determined
promptly in order to permit a comparison of such response with that used as a
design basis. Some detailed guidance on the nature and extent of this seismic
instrumentation is provided in Regulatory Guide 1.12, Rev. 1, "Instrumentation
for Earthquakes," April 1984. Shutdown of the nuclear plant is required in the
event that vibratory ground motion exceeds that of the OBE. Prior to resuming
operation, the licensee is required to demonstrate that no functional damage

has occurred to those features necessary for continued operation without undue
risk to the health and safety of the public. This item was originally identified
in NUREG-0471.°

A demonstration that all of the required equipment is “unctional following an
earthquake greater than the OBE might be done by analysis, inspection, and/or
test in some appropriate combination. At present, there are no specific require-
ments for demonstrating the safety of the plant in the event of an earthouake
that exceeds the OBE. This issue is intended to improve this matter by providing
guidance on the nature of the analysis, inspection, and/or tests that would be
required, thereby permitting for a more rapid restart of the piant.

Safety Significance

Even though it would be expected that a plan would tend to provide systematic
guidance, there is no safety significance for this issue inasmuch as it is like-
ly that the NRC requirements for a reactor inspection following an earthquake
that exceeds the OBE would contain the same elements and cover the same lant
details whether it was planned in advance or developed following the earthquake.
The intention in this issue is to establish a methodical approach to the inspec-
tion that might be necessary based on a systematic inspection plan, which would
not result in any change in the potential core-melt frequency but would enable
the licensee to conduct a site inspection expeditiously.

Possible Solution

Establish a post-0OBE inspection plan that is comprehensive and detailed enough
so that the inspection can be completed in a thorough, yet expeditious manner.

PRIORITY DETERMINATION

The prioritization of this issue was formulated with the technical assistance
of PNL. %4
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There is no reduction in core-melt frequency as a result of the implementation
of the resolution of this issue.

Cost Estimate

An earthquake that exceeds the OBE has occurred at only one nuclear site -
Humboldt Bay (1975). This earthgquake occurred during a refueling outage and

has been reportec by the licensee, PG&E.77° For this plant, an emergency oper-
ating procedur> covering earthquakes and tsunamis was already in place prior to
the earthquake and covered power operation inspection procedures. The licensee
decided to have an engineering inspection performed by Bechtel Power Corporation
who had accumulated a large amount of detailed knowledge of the plant in connec-
tion with cneir ungoing seismic re-analysis of the plant. The Bechtel inspec-
tion was completed in 2 days.

For this ana'ysis it is assumed that, without an inspection and test procedure
in place before the earthquake (the base case), the inspection would require

2 weeks by the licensee using 10 of the licensee's personnel. Moreover, it is
assumed that, with a comprehensive and systematic inspection procedure specified
in advance (adjusted case), the inspection process could be completed more ex-
peditiously and require only 4 days, with the same number of licensee personnel
with no special seismic knowledge of the plant. On this basis the costs are
estimated as follows.

(1)

(2)

(3)

(4)

(5)
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The incremental cost of the post-OBE inspection based on 10 worke:s
on a 20 hrs/day shift is:

(10 workers/plant)(20 hrs/day)(14 - 4) days = 2,000 man-irs/plant.

The occupational dose increment associated with the improved inspec-
tion procedures, based on an assumed dose rate of 1/5 mr/hr (Reference:
Virgil Summer PWR FSAR Amendment 7, August 1978, Table 12.2-22b) is
calculated to be:

(=2,000 man-hrs/plant)(0.075 R/hr) = =150 man-rem/plant.

Based on the reduced inspection time of 2,000 man-hrs/plant noted above,
the labor cost is calculated to be:

(-2,000 man-hrs/plant)(40 man-hrs/man-wk)($2,270/man-wk)
= -$114,000/plant.

The cost of the plant's downtime, based on the improved inspection
procedures, is estimated as follows:

(4 - 14) days ($300,000/day) = -$3M/plant (net savings).
There are no operation and maintenance costs associated with this

fssue, nor are there any accident avoidance costs involved. The de-
velopment of this inspection program is assumed to be borne by the
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industry, presumably through ANSI. The cost to develop these inspec-
tion procedures is assumed to require technical assistance for a tota)
cost of approximately $100,000.

The total future cost to the industry is, therefore, estimated to be:
(-$114,000) + (-$3M) = -$3.114M (net savirgs)

It is expected that the cost to the NRC in the development of the new
inspection procedure would be limited to a review of the final inspec-
tion procedure submitted by the industry. It is assumed that the NRC
review would require 20 man-weeks for a total cost of approximately
(20 man-weeks)($2,270/week) or $45,400.

It is anticipated that the NRC staff would participate in some way at
the plant site during an inspection of the facility following an OBE.
It is assumed that this would require 3 full-time staff members for
the 2 weeks of inspection as well as an additional 2 weeks after the
completion of the inspection as a follow-up measure. It is expected
that, with the improved inspection procedures, only 2 full-time NRC
staff members would be required for the 4 days of the inspection and
for the 2 weeks following the completion of inspection and the resump-
tion of normal operations. The incremental cost to the NRC for the
implementation of the improved procedures is estimated as follows:

($2,270/man-wk)[ (112 man-hrs/man)(2 men/pilant)
-(160 man-hrs/man)(3 men/plant)] = $581,000

The total future costs to the industry and the NRC for the develop-
ment and implementation of the resolution of this issue (C) is esti-
mated from the results above to be:

C=-%$3,114,000 - $581,000 = -$3,695,000

The present value of the net future costs per plant (PW) is given by:

“rty . e-rt

PW = (SP)(r)-1(e )
where S = $3,695,000
P = frequency of exceeding the OBE per year.
t.i and tf are the initial and final times over which

the savings are realized, with t. = 0 and t_ = T = average
. i f
plant life = 28 yrs.

r = the real discount rate = 5%/yr.
Based on these values the present value is calculated to be:

($3.695M)(P)(0.05)-'(1 - exp-0.05t)
($3.695M)(P)(15) = $55.4M(P) per plant.

PW

The frequency of exceeding the OBE is site-dependent but, on the basis of
general studies, this frequency is in the order of 10-? to 10-2/year.’7!
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These values represent an expected frequency range for exceedance of the OBE
for a given plant . For this analysis, however, it is necessary to estimate
the expected number of plants affected by any one OBE occurence. In view of
the existence of multiple plant sites, for purposes of this analysis it will

be assumed that a twin plant site will be affected with a frequency of OBE
exceedance of P_ = 10-2/yr. The present value (PW) of the cost savings per
site on this baSis is estimated to be (2 plants) [($55.4M)(10-2/plant] = $1.11M.

It is to be noted that the actual number of sites that would be affected is
uncertain. In the West, only one site would likely be affected by any one
OBE whereas, in the East, more sites might be affected but the probability
for the latter would be lower by a factor of 10. Therefore, the present
worth will be assumed as the total industry cost.

CONCLUSION

It is estimated that the implementation of this issue requires a total combined
cost of approximately $145,000 for the industry and NRC in order to formulate a
plan and procedure for expeditious inspection of a plant site following exceed-
ance of an OBE. The advanced planning of this inspection procedure is also
estimated to provide net future savings to the NRC and the industry of approxi-
mately $3.7M at the time of the OBE, which is calculated to have a present worth
of about $1.1M.

In view of these costs and benefits it would seem that this is a Regulatory
Impact issue that should be completed because it appears to have merit. How-
ever, it is to be noted that a considerable amount of uncertainty exists in the
results on which to base realistic estimates of inspection requirements, costs,
and the time involved. Moreover, it is not entirely clear that a detailed in-
spection plan attempting to anticipate the effects of an OBE on a complicated
facility such as a nuclear reactor site can be adequately and meaningfully es-
tablished in advance to the degree that the formulated plan and procedure will
result in the estimated reduction of inspection time. It is also noted that
this issue primarily concerns economic benefits rather than safety and that
there is no burden on the licensees concerning this matter at this time. In
view of these considerations as well as the uncertainties noted above, it is
concluded that this issue should be left to be develcped by industry initiatives.

Therefore, the NRC should assign a low priority to this regulatory impact issue
unless requested by the industry to endorse a proposal submitted to NRC for
this purpose.
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ITEM B-59: (N-1) LOCP OPERATION IN BWRs AND PWRs

DESCRIPTION

Historical Background

The majority of the presently operating BWRs and PWRs are designed to operate
with less than full reactor coolant flow. If a PWR RCP or a BWR recirculation
pump becomes inoperative, the flow provided by the remaining (N-1) loops is
sufficient for steady state operation at a power level less than full power.
Although the FSARs for the licensed BWRs and PWRs present (N-1) loop calcu-
lations showing allowable power and protective system trip set-points, the NRC
staff has disallowed this mode of operation for most plants primarily due to
insufficient analyses. At present, BWR and PWR licensees have TS which require
shutdown within a fairly short time if one of the reactor covlant loops becomes
inoperable. This issue was originally identified in NUREG-0471.%

Allowing (N-1) loop operation gives utility operators more flexibility in decid-
ing whether to shut down a plant or let it operate at a reduced power level.

In this issue, (N-1) loop operation is restricted to operation during a single
RCP failure. When fixing an out-of-service pump becomes a major task, it is

not expected that the pumps will be repaired while the plant is on-line. By
continuing operation in the (N-1) mode, the repair work may be postponed until

a scheduled refueling time.

In connection with MPA E-05, a SER773 was completed in July 1984 for the re-
quest by Beaver Valley Unit No. 1 (BV-1) for (N-1) loop operation. Based on
this SER, it is expected that BV-1 will be authorized to operate with (N-1)
loops when the TS are revised and updated appropriately in the near future.

The SER for BV-1 represents the resolution of this issue for PWRs. For PWRs,
DL is expected to close out MPA E-05 on the basis that there are no other active
PWR applications for (N-1) operation and, further, that none is expected in the
foreseeable future.’?’* 0On the other hand, MPA E-04 covers 10 licensing actions
on BWR submittals for (N-1) or single loop operation (SLO) for 7 licensees.

The staff has reviewed the requests and submittals from the BWR licensees and
has approved them such that (N-1) loop operation for BWRs would be authorized
if the licensees submit the appropriate TS changes. The question of potential
thermal-hydraulic instability problems during SLO for BWRs and how restrictive
the TS changes would have to be was raised’?’5'77® py the staff, but Lhis issue
was resolved in Item B-19. However, in an effort to resolve certain plant-
specific concerns about thermal-hydraulic instability in the Browns Ferry plant,
TVA completed tests at Browns Ferry on February 9, 1985, and those concerns
have been resolved. The tests demonstrated that TS based on GE SIL-380, which
have been proposed for some BWRs and approved by the staff, are unlikely to
result in any limitation on the achievable power level in SLO. They also indi-
cated (pending verification by data analyses) that SLO is not significantly
less stable than two-loop operation under similar power/flow operating condi-
tions.

Permanent SLO has been approved for Peach Bottom Unit 3, Quad Cities Units 1
and 2, and Dresden Units 2 and 3 and will soon be approved for Duane Arnold.
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The staff expects to approve permanent SLO for the SLO applicants when appro-
priate TS changes have been submitted.
Safety Significance

In the event that a loop becomes inoperative in an operating plant, it is not
always feasible to place it back in service by the repair of the failed pump
while the plant is on-line. The plant operation with the (N-1) loops, however,
will not differ from operation with all loops, except for the requirement to
operate at a decreased power level for the lower flow condition and with cor-
responding instrument/control set-point limitations. The accident sequences
would be essentially the same as with all loops in operation and there will

be no change in accident initiator frequencies. Moreover, the loss of a loop
because of pump malfunction would not impair the function of the ECCS and the
other on-demand systems should an accident initiator arise. There had been
some concern that operation with one loop out of service could result in ther-
mal-hydraulic instabilities and possibly core damage at low flow conditions

as well as with jet pump vibration at high flow conditions that could lead

to damage to the reactor internals; but this matter has been adequately re-
solved. Therefore, the resolution would affect public risk or ORE only
slightly and might reduce risk because power and fission product levels would
be smaller than at full power. The purpose of this change is to reduce the
impact on licensees.

Possible Solution

The purpose of this task is to develop a set of acceptance criteria, review .
guidelines, and TS changes for the (N-1) loop authorization requests. This

set of criteria, guidelines, and TS changes will encompass accident scenarios
(both LOCAs and non-LOCAs) to be analyzed by the licensees, computer models
acceptable to NRC for these analyses and acceptable input parameters in terms
of reactor operating conditions (such as allowance for uncertainties in power
level and fluid measurement). This has already been accomplished for PWRs by
virtue of the completion of the SER773 for BV-1. In addition, the BWR
analyses have been reviewed and accepted by the staff and the appropriate
generic TS changes to allow SLO for BWRs have been identified.

PRIORITY DETERMINATION

The analysis will be limited here to (N-1) loop operation for BWRs since the
issue is essentially inactive for PWRs. The estimates provided below were
based on calculations performed by PNL.®*

Frequency/Consequence Estimate

When operating a nuclear plant at a power level proportional to a reduced
number of loops, the safety margins are somewhat increased from those at full
power, but this increased margin is not regarded as contributing to a signi-
ficant reduction in risk. Therefore, any potential risk reduction associated
with this issue is perceived to be negligible. Moreover, no additional ORE
is anticipated for this issue inasmuch as major loop repair is likely to be
done during scheduled downtimes.
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Cost Estimate

Industry Cost: To estimate the cost to industry, it is assumed that the amount
of work performed on BV-1 by the licensee to analyze plant performance will be
comparable to that required for BWR plants.”72 BV-1 analyzed a (N-1) loop

large break LOCA and 12 non-LOCAs. Accidents involving the partial loss of
forced reactor coolant flow, startup of an inactive reactor coolant loop, single
RCP locked rotor, and complete loss of forced reactor coolant flow were analyzed
in the original FSAR. Therefore, they were not reanalyzed. This leads to 13
transient scenarios to pe analyzed.

Using a resource requirement of 5 man-wks and 15 computer hours for each case
leads to a total of 65 man-wks and 195 computer hours. Another 30 man-wks/plant
are allowed for preparing 1S changes, modifying and upgrading procedures and/or
systems, and familiarizing operations staff with upgrades. Using the industry
rate of $2,270/man-wk and an estimated computer cost of $1,000/hr, the total
implementation cost is estimated to be approximately $420,000/plant for BWRs
and PWRs. In addition, the plant-specific tests run by TVA at the Browns Ferry
plant on the weekend of February 9, 1985, required operation at reduced power
ranging from 50% to 65% for about 6 hours. On this basis it is estimated that
the cost to conduct the test, obtain replacement power, and reduce the data
will not exceed $150,000.

The labor and analysis required for operation and maintenance of the resclu-
tion of this issue by the licensees is estimated to be negligible.

With the implementation of (N-1) loop operation, plant downtime can be reduced.
The results of EPRI NP-113843! and EPRI NP-2094''4 indicate that the main con-
tributor to (N-1) loop operation are pump seal failures. For Oconee 1, 88% of
pump failure events are due to pump seal problems and 99% of pump maintenance
time is on seal fixes. Since the non-seal failures only contribute 1% of the
total maintenance time in the Oconee case, we ignore them for this analysis and
use pump seal failure probability as the probability of losing one loop and
operating under (N-1) loop conditions. While the failure frequency of PWR pump
seals that contribute significantly to core-melt frequency is only 0.02/RY, 368
seal failures that result in the loss of one loop are estimated to be at a rate
of 0.5/RY for both PWRs and BWRs. Some of these are LOCAs or would become
LOCAs, but these can be isolated by the BWR recirculation loop valves.

If a plant is base-loaded, it is more economical to shut down and repair a
seal that fails more than 20 days before the end of a 540-day cycle than
continue with one-out-of-two loop reduced power operation. But all plants
are not run at full power. Also one loop operation allows flexibility in
shutting down to make repairs. Therefore, it is assumed that out of the
0.50/RY events, at best only one-third of the events will be continued as
(N-1) loop operation, i.e., 0.17/RY.

The savings in terms of the avoided outage is estimated ''3 to be 10 days
(average extra outage time per pump seal failure). Therefore, the savings
from avoidance of outage per reactor-year is given by:

(10 days)(1 loop/2 loops)($300,000/day)(0.17/RY) = $255,000/RY

It is noted that the licensee implementation phase covering the analysic and
evaluations of the potential accident sequences have already been submitted
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to the NRC in many cases for BWRs. Therefore, it will be assumed that the
remaining plant analyses and/or re-analysis that may be required by the NRC
staff will affect one-half of the total number of reactors. Alse, it will be
assumed that the cost savings resulting from the avoidance of outages with
(N-1) loop operation is the same each year for the industry. Further, as-
suming an average reactor lifetime of 28 years and 44 BWRs, the total
industry costs are estimated ‘o be as follows:

Implementation [(1/2)($420,000)(44 BWRs)] = $ 9,240,000
TVA Test at Browns Ferry = 150,000
Operation and Maintenance = 0

Outage Avoidance [($255,000/RY)(44 BWRs)] 11,220,000/yr
For BWRs, the present worth (PW) of the annual savings from outage avoidance
over the average reactor lifetime of 28 years at a real discount rate of 5% is:

PW = ($11.22M)(0.05)-'[1 - (1 + 0.05)-28] = $168.3M

NRC Cost: The cost to NRC of developing a set of acceptance criteria and review
guidelines and TS changes for the issue are negligible inasmuch as these have
already been identified. Some additional effort will be required to revise SRP
Chapter 15 to reflect the criteria needed to review (N-1) loop operation. The
revision to the SRP may require approximately 4 man-weeks. In addition, NRC
labor to support SER impliementation should be minimal at about 1 man-wk/plant.
The total costs to the NRC are:

Revision to the SRP [(4 man-wk)($2,270/man-wk)] = $ 9,080
Implementation

[(1 man-wk/plant)($2,270/man-wk)(44 plants)] = 99,800
Development of Resolution - 0

Thus, the total NRC costs are approximately $110,000.

CONCLUSION

It is concluded that this is a Regulatory Impact issue which has been re-
solved for BWRs and PWRs. For PWRs, the issue has been resolved on the basis
of the BV-1 SER (MPA E-05) and, for BWRs, the issue has been resolved on the

basis of Item B-19, the plant-specific tests at Browns Ferry, and the review
of licensee submittals under MPA E-04.
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ISSUE 35: DEGRADATION OF INTERNAL APPURTENAKCES IN LWRs

DESCRIPTION

Historical Background

This item was started by an AEOD case study on internal appurtenances in
LWRs.47'493 This case study was begun because of a relatively high number of
LERs which described events in which internal appurtenances (flow straighteners,
orifices, diffusers, etc.) in the secondary system piping became loose or
dislodged. 368

Safety Significance

Originally, the safety concern was that, if a steam line break were to occur
in a PWR, any loose objects in the secondary piping could become missiles
during the steam generator blowdown and rupture one or more steam generator
tubes. 429 A combined SGTR and MSLB was not a design basis accident.

The issue was, however, broadened to include loose objects in all LWRs,
presumably in all locations. With such a broad definition, it automatically
follows that there is a relatively large number of safety aspects. In
general, a loose object causes problems either by causing impact damage or
by blocking flow. In addition, the presence of a loose object of internal
origin automatically implies that the system or component from which the
loose object originated is now degraded.

Concern with loose objects is by no means new. Item B-60, "Loose Parts
Monitoring System," extensively studied the occurrence and safety signifi-
cance of loose objects within the primary system. Therefore, this study
of Issue 35 will not include the primary system since the primary system
is already addressed by Item B-60.

In ad.""isn, degradation of the ESFs will not be considered here, since the
generai'f;;;e of ESF ralinhility is addressed by cther issues, e.g., Items
A-45, B-4 and I1.E.3.2. Moreover, since c5Fs are not operating during normal
operation of the plant, degradation of internal appurtenances in service should
not be a problem.

We are left with the secondary system, which was where this issue began. In
addition to the MSLB/SGTR scenario described earlier, a loose or disengaged
object in the secondary system can have additional safety significance such as:

A loose object in the feedwater system can cause a loss-of-feedwater
transient,

A sufficiently massive object could cause a feedwater line break.
A loose object in the main steam system could cause a transient. In

many plants, plugging or isolating the main steam lines will also cause
loss of main feedwater.
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A massive object could cause a steam line hreak. .

A loose object in a PWR steam generator could cause a steam generator
tube rupture.

A loose object could prevent containment isolation valves from closing
in the event of an accident.

Finally, a loose object could conceivably cause a small LOCA in non-safety
systems connected to the primary system (e.g., RWCU System). These are
primary rather than secondary systems which are not covered by [tem B-60
and thus remain within the scope of Issue 35.

Possible Solutions

The systems under consideration are comprised primarily of piping rather than
plena and thus are not amenable to the loose part detectors of Item B-60. About
all that can be done is more frequent inspection and/or greater care in design
and assembly, each where appropriate.

PRIORITY DETERMINATION

Frequency/Consequence Estimate

Each of the scenarios described under Safety Significance above was examined.

(1) Steam Line Break with Steam Generator Tupe Rupture .

The frequency of a steam line break is estimated to be £10-3/RY, of
which about 10% are expected to occur within containment. (See

Item A-22). Assuming this frequency, we need the probability of a
loose part being present at the time of the break. References 352

and 433 Tist 12 such events as of June 15, 1982, which corresponds to
360 PWR-years. We will assume that these reported events constitute
20% of the total events. In addition, we will assume that a loose
object would go unnoticed for 2 years, i.e., at least a complete re-
load cycle. The probability of a loose object being present during
such a two-year period can then be estimated using the Poisson formula:

- .r¢12 recorded events 1 actual event :
1= exp={( 360 years )(0.20 recorded events)(z years)]

0.28

P

We will further assume that, given a MSLB event and a loose part
precrent somewhere in the steam generator in feedwater lines, there

is a 10% chance of the loose object rupturing a steam generator tube.
Using these numbers, an event tree was constructed. Branches accounted
for whether the break was inside or outside containment, whether the
MSIV closed or not, whether feedwater to the affected steam generator
was shut off, and whether HPSI operated of failed. The result was:

Core-melt/PWR-year = 8.7 x 10-*%
Man=rem/PWR-y:ar = 0. 32

06/30/85 3.35-2 NUFEG-0933



Revision 1

. The dominant sequence was as follows:
Steam line break occurs 10-3/PWR-year
Loose object is present 0.28
Steam generator tube(s) rupture 0.10
Break is inside containment 0.10
MSIV is closed 0.90
Feedwater to affected steam generator continues 0.10
(contaiwment fails due to overpressure).
HPSI successfully cools core, but nobie gases 0.98

and some iodine are released
Net probability 2.5 x 10-7/PWR-year
Release is ~ PWR-8 7.5 x 10* man-rem
Net risk for this sequence 0.20 man-rem/PWR-year

(2) Loss of Feedwater Transients and Transients Induced by Loose Objects
in the Steam Lines

References 352 and 433 list 17 events of this nature in a period
covering about 600 RY. Thus, the frequency of reported events is
17/600 per reactor year, or 2.8 x 10-?/RY. Again, there are
probably a sizeable number of loose objects which were not reported.
However, not all loose objects cause transients and those that do
probably will be reported. Thus, the frequency of transients is
estimated to be the same as the frequency of reported events,

' 2.8 x 10-2/RY.

Such transients normally have no safety consequences. However, they
can initiate an accident if other equipment fails. To estimate risk,
we simply scale the frequencies of the transient-initiated sequences
in Tables V 3-14 and V 3-16 of WASH-1400'% to match the frequency
estimated above. The results are shown below in Table 3. 35-1.

(3) Feedwater Line Break and Steam Line Break

The frequency of line breaks due to loose objects is very small,
since these lines are quite massive. Nevertheless, steam flows
through steam lines at roughly 300 miles per hour and a loose

object traveling with the flow will have considerable inpact when

it encounters a 90° bend. The result, if there is damage, is likely
to be a hole punched in the piping rather than a complete circum=
ferential break.

We will assume that the frequency of line breaks is 1% of the fre-
quency of transients . timated above. This results in an estimated
break frequency on the order of 2.8 x 10-*/RY. Although this number
is judgmental in nature, if the actual frequency were an order of
magnitude higher, two steam line breaks should have occurred in the
630 RY accumulated to date.

. In PWRs, steam line breaks outside of containment are not particularly

significant from the point of view of the reactor. The licensing
analysis of such an event concentrates on the cooldown reactivity
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Table 3.35-1 .
Release Frequency Consequences
Category (RY)-' (Man-rem)
PWR-1 8.1 x 10-10 5.4 x 10%
PWR-2 8.1 x 10-° 4.8 x 10%
PWR-3 1.1 x 10-° 5.4 x 10%
PWR-4 1.9 x 10-10 2.7 x 10%
PWR-5 5.4 x 10-1° 1.0 x 10
PWR-6 5.4 x 10-9 1.5 x 109
PWR-7 2.7 x 10-* 2.3 x 108
BWR-1 2.7 x 10-° 5.4 x 10°
BWR-2 1.6 x 10-8 7.1 x 108
BWR-3 5.4 x 10-8 5.1 x 108
BWR-4 5.4 x 10-° 6.1 x 10°
Core-melt Freguency: 4.3 x 10-%/PWR-year
7.8 x 10-5%/BWR-year
Public Risk: 0.051 man-rem/PWR-year

0.41 man-rem/BWR-year

transient (and associated radiological consequences), assuming a
complete circumferential break, end-of-cycle moderator temperature
coefficients, and failure of the highest worth control rod to insert.
It is most unlikely that a loose object would cause a complete cir-
cumferential break, regardless of the probabilities of the other
assumptions of the licensing basis. It should also be noted that
opening an ADV is equivalent to a steam line break passing 10% of
rated steam generator flow. Feedwater line breaks outside containment
are still more innocuous, since check valves will prevent blowdown of
the steam generator.

Inside containment, breaking a steam line will dump the mass a
enerygy content of a steam generator to the containment. If feedwater
to this steam generator is not cut off, continued steam production
could endanger the containment. (Feedwater line breaks are less
troublesome, since breaking the feedwater line is guaranteed to shut
off feedwater to the steam generator which is blowing down.)

This is exactly the safety concern of Item A-22, "PWR Main Steam Line
Break - Core, Reactor Vessel, and Containment Response.” If we scale
the priority parameters calculated for Item A-22 to the frequency of
2.8 x 10-5/PWR-year estimated for a break inside containment, the
result is:

Core-melt Frequency: zero
Public Risk: < 0.00038 man=-rem/PWR-year

In BWRs, steam line breaks and feedwater line breaks are small LOCAs.
In view of the presence of two MSIVs in each steam line and two check
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valves in each feedwater line in a BWR, we will :onsider only breaks
inside containment. Again, the estimated frequency is 2.8 x 10-8/
BWR-year, just as in the PWR case. In addition, we will assume that
the break is an "S1" LOCA (equivalent diameter of 2 to 6 inches).
Scaling Table V 3-16 of WASH-1400'® to 2.8 x 10-% "S1s" per BWR-year:

Release Frequency Consequences
Category (RY)-' (Man-Rem)
BWR-1 9.3 x 10-19 5.4 x 10®
BWR-2 8.4 x 10-° 7.1 x 108
BWR-3 1.9 x 10-8 5.1 x 108
BWR-4 1.9 x 10-9 6.1 x 10%

Core-melt Freguancy: 3.0 x 10-%/BwWR-year
Public Risk: 0. 16 man-rem/BWR-year

Steam Generator Tube Rupture

This particular scenario is already addressed in the steam generator
tube integrity Issues 66, 67, and Usls A-3, A-4, and A-5. Thus, it
will not be considered further here.

Loss of Containment Isolation Capability

Loose objects can interfere with valve operation, particularly since
valve seats are natural collection points for debris. Most valves in
the secondary system are not safety-related: interference with these
valves will at most cause a transient, as discussed earlier. The
safety-related valves include steam safety valves and isolation
valves. Of these, the steam safeties are not susceptible to damage
by loose objects under normal circumstances, since there is no flow
t~ carry objects into them nor are most loose objects likeiy to float
upwards in steam. Even if a loose ob ect were carried into a safety
valve during a safety valve actuation, the overpressurization analysis
assumes one failed valive. Thus, a loose object plugging one safety
valve will not result in overpressurization of the secondary side.

Interference with isclation valves (preventing complete closure) is
more plausible, since these valves are usually passing flow during
normal operation. References 352 and 433 1ist only one event of this
nature in a period o' 600 RY. Since isolatfon valves are tested
periodically and pro.lems are reportable, it is unlikely that the
actua) number of eveits 's significantly larger than the number of
reportad events. Thus, we expect the frequency of occurrence of an
inoperable isolatior valve due to a loose object to be on the order
of 1.7 x 10-3/RY.

The longest interval between fsolation valve tests fs a full 18-month
fuel cycle. A simple agplication of the Poisson formula gives us a
probability estimate of 2.5 x 10~ for the failure of an fsolation
valve somewhere in the plant to close on demand.
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Failure of an isolation valve does not automatically mean that the
containment fails to isolate, since isolation valves on primary
systems are double and even secondary system isolation valves are
usually backed up by check valves, turbine stop valves, etc. How-
ever, the potential for a common mode failure is quite high for loose
part events. We will assume that failure of one isolation valve does
result in failure of the containment to isolate.

The effect of a containment isolation faiiure of this nature is to
change accident scenarios which otherwise would have resulted in
Release Category PWR-7 or PWR-9 into Release Categories PWR-5 and
PWR-8, respectively. Using the WASH-140016 frequencies for PWR-7
and PWR-9, a simple multiplication by the estimated containment
isolation failure probability gives the change in the PWR-5 and
PWR-8 frequencies:

Frequency Frequency Consequences
PWR-7 and Containment PWR-5 and PWR-5 and Public Risk
PWR-9 Failure PWR-8 PWR-9 (man-rem/
(PWR-years)-!  Probability (PWR-year)-'  (man-rem) PWR-year)
4 x 10-% 2.5 x 10-3 1.0 x 10-7 1.0 x 10% 0.100
4 x 10-¢ 2.5 x 10-3 1.0 x 10-% 7.5 x 104 0.07%

Core-melt Frequency: zero
Public Risk: 0.175 ran-rem/PWR-year

The corresponding calculation for BWRs is more difficult. The analog
of the PWR-7 to PWR-5 case, which corresponds to a jammed isolation
valve releasing core-meit activity which would otherwise be trapped
within containment, does not exist for a BWR, since BWR core-melts
are expected to cause containment overpressurization and failure
enyway. The analog of the PWR-9 to PWR-8 case, which corresponds to
a jammed isolation valve releasing contaminated containment atmosphere
during and after a successfully mitigated LOCA, does exist in theory
but no appropriate BWR release category has been calculated. We will
make the pragmatic assumption that the BWR analog of the PWR-9 to
PWR-8 case results in roughly the same radiological release.

Public Risk: 0.075 man=-rem/BWR-year

Small LOCA in System Connected to Primary

References 352 and 433 1ist one loose object in a system connected

to a PWR primary loop. In 360 PWR-years, this gives an estimated
frequency of reported loose object events of 2.8 x 10-3/PWR-year. If
these represent 10% of the actual events, the actual event frequency
is 2.8 x 10~%/PWR-year.

In BWRs, all systems are connected to the primary side and our

definition needs some modification. Mere, we mean systems connected
to the reactor, exclusive of the main steam, condensate and feedwater,
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and normally idle safety systems. No such loose objects have been
reported. Therefore, we will assume that the rate of occurrence is
the same as for PWRs, 2.8 x 10-2/RY.

Flow rates for such systems are low. Moreove., they are equipped
with various types of leak detection coupled with automatic isola-
tion. Therefore, it is very unlikely that a loose object will cause
an unisolated leak. We will assume that the probability of such a
leak is on the order of 10-3, given the presence of a loose object.
Thus, the overall frequency of the leak is estimated to be on the
order of 2.8 x 10-5/RY.

The size of such a LOCA would be in the "S2" class. Scaling
WASH-1400'% Tables V 314 and V 3-16 to this frequency, the results
are shown below in Table 3. 35-2.

TABLE 3.35-2

Release Frequency Consequences
Category (RY)-! (Man-Rem)
PWR-1 2.8 x 10-* 5.4 x 108
PWR-2 8.4 x 10-¥ 4.8 x 10°
PWR-3 8.4 x 10-% 5.4 x 10°
PWR-4 8.4 x 10-° 2.7 x 108
PWR-5 8.4 x 10-° 1.0 x 10%
PWR-6 56 x 10-% 1.5 x 10°
PWR-7 5.6 x 10-7 2.3 x 108
BWR-1 5.6 x 10-1° 54 x 10°
BWR-2 2.8 x 10-% 7.1 x 108
BWR-3 1.1 x 10-* 5.1 x 10°
BWR-4 1.1 x 10-9 6.1 x 10%

10-7/PWR-year

Core~melt Frequency: 7.3 x
1.5 x 10-%/BWR-year

3
8
63 man-rem/PWR-year
0

Public Risk: 0.63
0.080 man-rem/BWR-year

The scenarios above add up to the following:

Core-melt Frequency: 8.6 x 10-7/PWR-year
1.2 x 10-7/BWR-year

Public Risk: 1. 18 man-rem/PWR-year
0.73 man-rem/BWR-year

Currently, with 95 PWRs and 47 BwRs operating, planned, or under construction,
we estimate an aggregate remaining lifetime of 3,400 PWR-years and 1,600 BWR-

years.
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This allows us to make the following estimates:

Man-rem/Reactor = 40
Man-rem, Total = 5,000
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6 x 10-7 l
9 x 10-% .

Industry Cost: We will postulate that 10 man-weeks spent on inspections every |
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