January 16, 1980

U.S. Nuclear Regqulatory Commission
Washington, D.C. 20555

Attention: Dr. Roger Mattson
Director, Division of Systems Safety
Office of Nurlear Reactor Regulations

Gentlemen:

Enclosed herewith are our camments on "Draft Action Plans for Implement-
ing Recommendatiouns of the President's (ommission and Other Studies of
TI-2 Accident," NUREG-0660, the version of December 10, 1979.

In formulating these comments, we have taken into account the discussions
which E. L. Zebroski, R. J. Breen, Milwon Levenson, and I had with you in
San Francisco on January 7, and those which Mr. Breen, Mr. Levenson, and
I had with you on January 10, in Washington, D.C. Those discussions

focused on the T™MI Action Plan Prerequisites for Resunption of Licensing
(letter from Lee V. Gossick to the Commissioners, dated January 5, 1980).

You will note that our comments are divided into two groups: first,
comments; and second, comments on certain specific tasks delineated

in NUREG-0660. Our written comments that relate to the Near-Term Operating

License requirements are asterisked. These comments have not had the

benefit of review by the utility industry, since the time for preparing

them has been short. We nelieve that they would generally agree with

our comments.

We appreciate your giving us the opportunity to review NUREG-0660 in its
draft stage and hope that our comments will prove helpful. We will e
available to discuss further with you any of the comments that we have
submitted.

Very truly yours,

ZZ;./,,X%

Floyd L. Culler
President

FLC:RIB:vw

(Approved by Mr. Culler,
signed in his absence)




NSAC Comments on "DRAFT ACTION PLANS FOR IMPLEMENTIN
RECOMMENDATIONS OF THE PRESIDENT'S COMMISSION AND OTHER STUDIES
OF TMI-2 ACCIDENT"™ NUREG-0660, version of Dec. 10, 1979.

INTRODUCTION

his report contains some comments on many of the individual
tasks proposed in the above-referenced NRC report. In general
he Nuclear Safety Analysis Center and the EPRI Nuclear Power
Division believe that implementation of many of these plans will
the regulatory =ystem and the safety of nuclear power
For most part, however, our comments are confined to

asks where the Nuclear Safety Analysis Center (NSAC)

s that significant modifications should be made to that
n

and that the task would have a relatively direct effect on
echnical aspects of nuclear power plant design,

e
“truction, operation, or management.

GENERAL COMMENTS

The NRC draft report, NUREG-0660 provides comprehensive, fairly
jetailed plans for implementing the recommendations of the Kemeny
ion NUREG-0578, NUREG-0585 and others. In some areas, it
joes beyond any previous recommendations. NSAC recognizes that
the report is still in draft form, and is appreciative of the
opportunity to comment on it at this early stage. While we find
much that we agree with in the report we believe it wiil be
greatly enhanced if the following general comments are reflected

in the final version.

the process of responding to the recommendations and
udies since TMI-2 would be greatly enhanced if there were a
statement of a "national nuclear safety policy with which
together the narrow and highly technical licensing

ments®™ (quotation from NUREG-0585, p.l-2), or at least a




proposal to lay the groun for the development of such a
policy. Without su icy it will be almost impossible to
produce a well integr: ivized, practical set of plans
raried, recommendations which ha
such a policy is probably an
the President or the
believes, assume a resp
technical inputs to suc
of the task t
which

recommendations

the plans appear to en to expand, the

i

requlating by detaile criptive requirements which
the licensee is to d and fte ow he is to do
is to "add to
1d do little to
concern for the safe
from MUREG-0585, p.
problem is perceived
it is usually easier to d
lem than to devise criteria wh prevent
recurrence of that or similar problems in both that plant and
others. This expedient disregards the facts that conditions may
vary from plant to plant, and that a specific remedy for one
perceived problem may itself create other problems. Moreover,
under a system of detailed, prescriptive regulatory practices
licensee management is often denied the opportunity to achieve
safety in unigque or innovative ways which are more efficient or
in other ways better than those set down as industry-wide
specific NRC regulatory requirements. This principle applies

only to engineering and technical aspects of safety, but

sarticularlv to matters of personnel 1 an area where

NRC plans clearly threaten the right o

designate a candidate for licensing as an operator, supervisor,




or shift technical advisor.

To the extent possible, we recommend that the licensee
requirements growing ciut of the NRC's planned responses to the
various recommendations be stated as criteria (i.e. a
quantification of general objectives), rather than prescriptive
requirements. The licensee will thus be enabled to achieve the
desired result in a way which is safe and practical in his plant,
and which will permit him to continue to manage his work force.
With the establishment of NSAC and INPO, the opportunity exists
for the NRC to work with the utility industry in the devclopment
of these criteria.

Third, NSAC has serious questions about the utility,
practicality, or even the safety of the apparently proposed deep
involvement of the NRC Operations Center at NRC in minute-by=-
minute operations at each plant as implied by Task III.A.l. The
quantity and type of information to be transmitted to this center
suggests that NRC intends to go far beyond requiring reasonable
assurance that each plant is in a safe condition; instead the
requirement is apparently for intelligence which could be used to
detect, from the NRC Operations Center, any violation of the
Technical Specifications, and also to direct the operator how to
run the plant. Clearly, any such directions, whether intentional
or inadvertent, could have the effect of making the operator
think that NRC had taken over the responsibility for operating
the plant, with the possibility of serious safety and legal
problems as a result.

Fourth, assignment of priorities to the various tasks in NUREG-
0660 would be highly desirable. All seem to be regarded as
equally important. Clearly, the volume of work proposed in
NUREG-0660 for the industry is so large that it will severely tax
the industry. NRC should take the lead in ranking the tasks, so
that the most important ones get first attention. NSAC suggests
that a general ranking to be made as follows, the first being



most important.

1. Tasks aimed at prevention of accidz2ats.

2. Tasks aimed at mitigating accidents, such as
containment, emergency cooling, etc.

3. Tasks aimed at determining the necessity for and type of
actions for protection of the population in the event
that a radiocactive release is considered imminent.

4. Tasks having other primary objectives.

Within each priority group it will be found that there is a range
of feasibility and importance so that, for example, some category
1 Tasks may, for good reason, be assigned final priorities lower
than some category 2 Tasks, etc.

Fifth, there is imbalance, as represented by extensive overlap
among tasks, such that in some cases there are large numbers of
tasks aimed at the same general objective in highly redundant
fashion, while in other cases, too little effort is proposed.

Redundancy occurs in almost every area for which tasks are
proposed--imbalance occurs in some. For example, the plan
includes separate requirements for

o Greatly intensified and broadened operator training.
(e} Much increased operator educational requirements.
o Personal involvement of top utility management in

approval of the selection of each individual shift
supervisor, and NRC approval of the selection criteria.

o Detailed NRC approval of operator training curricula and
individual operator competence both at the time of the
initial licensing of the operator and at intervals
during his subsequent employment as a licensed operator.

o Modification of control rooms for better consistency
with the principles of human engineering.

o Increased numbers of operators in the control room.

o Presence on each shift of a technical advisor.



o Provision of an adminisctrative aide to each shift

supervisor.

o Establishment of an on-site safety engineering group.

o Provision of a "safety panel", displaying the status of
the essential safety parameters of the plant to the
operator.

o A communications link to off-site experts (reactor
vendors).

o A massive data link to NRC headquarters.

All twelve of these requirements have the main objective of
preventing the operator's making a significant error in operating
the plant, under either normal or abnormal conditions.

On the other hand, as noted ahove, no resources at all are
allocated to the development of a national safety objective.
This is an area of too little emphasis.

It is concluded that the plans should be reviewed for unnecessary
redundancy and to achieve better balance among objectives.

Sixth, it is NSAC's belief that the licensee costs estimated by
NRC are much too low.

Finally, NSAC urges that NRC continue, as in the present case, to
solicit industry advice on its program.

The new institutes like INPC and NSAC may make possible the
establishment of new patterns of interaction between NRC and the
utility industry. We suggest that the NRC consider this
possibility.

DETAILED COMMENTS

I.A.l. OPERATOR PERSONNEL AND STAFFING




Increase the capability of the shift crews in the control room to
operate the facility in a safe and competent manner by assuring
that a proper number of individuals with the proper
qualifications and fitness are on shift at all times.

o Hire 5 shift technical advisors by January 1, 1980, and
have them fully trained by January 1, 1981.

* Comment

Despite the doubts expressed in some Quarters as to the long run
workability of the shift technical advisor concept, it is
probably the quickest way of building control room competence to
diagnose unusual situations. The concept has the benefit of
precedent in various military, industry and government
operations; in those operations it has been learned that strong
management support is essential to success of the concept. It is
assumed that the shift technical advisor would function
effectively as part of the on-site safety engineering group
called for in Task I.B.3.

o Relieve shift supervisors of non-safety administrative
duties, by providing administrative assistance.

* Comment
A gocod move so long as shift supervisor retains full authority.

o Recruit and train additional personnel for shift
operations, develop overtime procedures to limit length
of time an operator may work without time off and
develop procedures to assure that adequate numbers of
key individuals are in the control room at all times

* Asterisk designates a task or tasks which are part of NRC's
propored near-term operating license requirements.




* Comment

If the requirement becomes one of having two reactor operator
and one senior reactor operator in the control room at all times,
it will be necessary to have at st £0 icensed operators 1in

the plant at all times in order tc cover both the control ro

and the ex-control room duties. LN« most plants already have

2
three licensed operators present 1is would mean adding fiv
£t

LT

reactor operators (one per shi ) o Th lar events of TMI

-~

2 do not appear to justify such an

tification must therefore be cn the basis of
enhancing resources to deal with unprecedente
is no specific evidence that the increase in
anything but marginal. Certainly this would
increase in safety than other NRC
improvement in individual operator capability.

therefore, not be a first priority item.

conclusion applies
to which both this
in the plant t ly criptiv The

should accommodate m 3 h unusual

I.A.2. TRAINING AND QUALIFICATIONS OFOPERATING PERSONNEL

Increase education, experience, and training requirements for
operators, senior operators, supervisors, and other operations
personnel, both short-term and long-term. Require that training
programs include in-plant emergency drills by shift personnel.

Establish accreditation program for training institutions

y

(coordinate with INPU).




Although very prescriptive, the requirements implied by this task
should substantially improve operator and other employee
capability to respond correctly to emergencies. The coordination
with INPO is desirable; mutually agreed upon programs and
responsibilities will improve reactor operation and safety.

I.A.3. LICENSING AND REQUALIFICATION OF OPERATING PERSONNEL

Increase the requirements for initial issuance of licenses and
for license renewals and provide closer NRC monitoring of
licensed activities. Audit licensee personnel selection
processes. Mandate use of simulators in requalification
programs. Require that NRC give requalification (as well as
initial qualification) examinations. Permit release of
examination scores to licensees. Require reporting of and NRC
action on operator errors. Examine applicants for operator and
operations supervisor licenses for physical and psychological
fitness. Prohibit licensing of persons with histories of drug or
alcohol abuse or criminal background. Consider the licensing of
managers, engineers, auxiliary operators, maintenance personnel,
technicians, and shift technical advisors. Coordinate with INPO.

Comment

The stated scope of this task represents a gross over-reaction to
TMI-2 and false implications of widespread incompetence in the
manner in which the industry selects, trains, and manages nuclear
power plant employees. Some elements of the task do represent
desirable safety improvements. In this class are improved
technical training of operators and supervisors, stiffer
examination standards for them and more extensive use of

simul tors in training and examinations. On the other hand,
NRC's intrusion into the processes by which candidates are
selected and NRC's prescription of the personal involvement of
upper management in candidate selection would make NRC the
effective employer and manager. There is no indication that such



action by NRC is needed or would be effective. Similarily, NRC's
consideration of licensing managers, engineers, auxiliary

operators, maintenance personnel, and technicians seems to be a

gratuitous and too drastic measure when what is needed is
probably a spot strengthening of competence, tailored to
individual plant conditions, rather than a rigid set of industry
ules specifying exactly how the nuclear utilities are to

operate.

The proposals regarding psychological fitnes xamination and

history of law violation may pose importan problems.
We think that this task needs careful

1.A.4. MU X USE AND DEVELOPMENT

Licensees to correct NRC-identified weaknesses in thei
simulators, mainly to expand range of of f-normal conditions which
can be simulated. NRC to undertake research on simulators, up
grade simulator standards. NRC to acquire one or more simulators
to be located in NRC headquarters area for training NRC staff.
comment

We agree that simulators are valuable training tools. We also
believe that the experience of the militaly, aircraft industry
and space programs should be utilized. We would be pleased to
discuss programs that could be supportive in this area. NSAC is
concerned that NRC is apparently propesing to simulate more than
70 plants with one or a few simulators and to train their people
on them. We suggest that NRC 1inspectors and emergency action

personnel should train on the

ame simulators as are used for
£

3
operator training if training © that depth is required. No two

plants are truly identical.




NRC to establish requirements for on-site and off-site support
personnel, both managsement and technical. (Teknekron, Inc.
already retained for this work.) Will consider staff competence,
staff size, type of staff expertise, pooling of scaff resources
among utilities. training of managers a-d technical perscnnel,
control room staffing, guality assurance program and staffing,
financial capability, manager and technical personnel
requalification, operating procedures, on-site technical support
center, on-site operational suppOrt center, emergency resources,
management consideration of uncesolved safety issues. To
coordinate with INPO. Will require licensee to restructure
organization, add and train staff€,

* Comment

These are all valid subjects for consideration, but the
implicavion clearly is that, here again, a detailed, prescriptive
set ¢f reguirements will result which may usurp the utility
management's responsibility. Also, some subjects listed in this
task arve ve e in oLther tasks as well. OCbjectives and criteria
should be set by NRC, with the understanding that the licensee's
action to meet them will be subject to review by the NRC, against
*hose objectives and criteria. INFO w'll be establishing
standards which can be coordinated with KRC objectives in this

il

area.

I.Bs2. SYSTEMATIC ASELSSMENT OF LICENSEE SAFETY

An NRC board in gcach region will evaluate each licensee's
performance semi-annually, assessing operating experience,
technical and managerial competence, compliance with rules and

regulations, and adequé&cy of licensee programs Ln safety-related

disciplines. The programmatic assessment will be made public.

.omment




Most of the assessments called for involve subjective, not
objective, judgements on the part of NRC. Publicizing such
judgements, particularly those relating to specific individuals,
can only lead to personal disputes in public. Legal
complications may well follow for both licensee and NRC
personnel. INPO, too, will be making similar assessments
regularly. Obviously, coordination is possible.

I.B.3, ON-SITE SAFETY ENGINEERING

Licensee would have to establish an independent, on-site safety
review group. Apparently this would be in addition to the
already existing Plant Operation Review Committee at each

plant. New rule may be promulgated for much more drastic action
than is now required when a "total loss of safety function"
occurs, such as shut-down until NRC approval to resume operation
is received. Requires placing at least two resident NRC
inspectors at each site (more if more than two units at site).
NRC to expand resident inspector program to include construction
phase. NRC to expand inspection program to include direct
observation and independent verification of licensee inspections,
follow-up on completed maintenance and valve line ups, inspection
of terminal bocards, etc. NRC possibly also to place resident
inspectors at reactor vendors and architect engineers.

* Comment

Addition of independent and dedicated engineering competence to
the existing plant-level safety committees would be more
desirable than establishing what would be in effect a competing
engineering safety committee. The greatly intensified NRC
inspection activity proposed is reminiscent of military
procurement practices, and could tend to make the licensee strive
only to satisfy the local inspector, not to achieve high quality

11



in all respects. The gresent regulatory program has this
tendency in some areas.

I.C. OPERATING PROCEDURES

This task is aimed at extensive improvement of operatinc
procedures (particularly for emergencies), plus upgrading
licensee radiation protection, radwaste management and chemistry
procedures. It calls for licensees to perform extensive
analyses, develop new procedures and submit them for NRC

review., Also called for is that licensees design and install
additional "adequate core cooling" instruments by January 1,
1981. NRC will observa a wolk-through for one of the selected
new procedures. Event tree sequences will be studied. ACRS will
be involved. (The plan for this task occupies 22 pages in the
planning document.)

* Comment

This will be an expensive task for the industry, but responds
directly to a number of concerns which have been identified
industry-wide. However, it is important that the resulting
procedures be so written as to instruct the operator to take
appropriate actions without necessarily requiring that he first
deduce what it is about the system which has gone wrong.

I.D. CONTROL ROOM DESIGN

NRC will develop human engineering guidelines, will review
selected plants, will require licensees to provide a "safety
monitor console" in each plant, to provide automatic monitoring
of operations, test and maintenance activities, to do research on
plant status monitoring, on on-line reactor surveillance systems,
on improved instrumentation and on disturbance analysis

systems. Licensees will alsoc have to commit to meet a control
room design standard when such standard is established.

12



Comment

The "safety monitoring console" is likely to be an effective
measure for indicating the safety status of the plant. The other
elements of the task need better definition before their value
can be assessed.

I.E. ANALYSIS AND DISSEMINATION OF OPERATING EXPERIENCE

Calls for an integrated program which will have at each site the
capability to evaluate operating experience of the plant and of

plants of similar design. The a'ready planned other activities

of the licensees, NSSS vendors, NSAC, INPO, and NRC in this area
are included in this task.

* Comment

In general this is a desirable activity, but we question whether
a requirement to have evaluation competence at each site should
be a ui iversally applied requirement. For a particular utility
there may be advantages to centralizing it with other engineering
activities at some other location. The NRC should review the
basis for the decision.

i.F. QUALITY ASSURANCE

Calls for stronger licensee QA program with more active QA
participation in design, construction, installation, testing and
operation (as opposed to being exclusively a post-event paperwork
organization). Will require QA classification of all plant
equipment.

Comment

Effectively performed, licensee QA could eliminate the need

13



(apparent or real) for much of the inspection and testing being
done or proposed by NRC.

I.G. TRAINING DURING PRE-OPERATIONAL AND LOW-POWER TESTING

Conduct emergency training during pre-operational and low-power
testing.

* Comment

Would appear to be feasible and desirable.

[I. SITING AND DESIGN

ITI.A. SITING

NRC to establish numerical siting criteria.
Comment

No comment at present. Need to know more about the criteria as
they develop. Indications from sources other than NUREG-0660
suggest some tendency of NRC to over-react with respect to
mandated evacuation radii. We think that a logical and
systematic set  of criteria can be developed for siting, but it
will require re-examination of assumptions as well as procedures.

II.B. CONSIDERATION OF DEGRADED OR MELTED CORES IN SAFETY
REVIEW.

NRC to require high point primary system venting, shielding to
provide access to vital areas post-accident, modifications to
permit post-accident sampling, training for core damage
mitigation, conceptual design of filtered vented containment.
Also, NPC to perform research on core melt and fission product

14




transport, research on severely damaged fuel and to develop
method to predict containment response to hydrogen explosions.

* Comment

In this case, as elsewhere, prescriptive instructions of how to
accompli'h an objective are used. We suggest again that the
general cbjectives be defined; e.g., primary system venting
instead of safe handling of fixed gases, and design of filtered,
vented containment instead of safe control cf gases and fission
products which may escape from the primary system.

Training for core damage limitation might emphasize early
accident control and mitigation. Current NSAC defense-in-depth
studies will provide additional insights to the types of actions
for which training should be given.

The work on molten fuel behavior may be redundant in view of
existing or completed programs on both LWRs and LMBRs. This
subject requires additional study, and we urge that related
specifications for containment be adopted only after further
review.

Studies of radiolytic hydrogen formation seem unnecessary in view
of existing knowledge. This task appears to call in two
different places for much the same work on radiological scurce
terms and fission product release.

IT.C.1., SYSTEMS ENGINEERING, RELIABILITY ENGINEERING, AND RISK
ASSESSMENT

NRC to carry out "Integrated Reliability Evaluation Program"
(IREP). Event tree and probabilistic studies will be done on all
plants. Will include single active and passive and multiple
active failures, unavailability due to testing and maintenance,
certain classes of operator errors, a w.de range of transients



and LOCA's. Will develop system reliability models.
* Comment

This section needs more definition and development. Neither this
subprogram nor II.C.2. nor aany other part of the report
articulates an overall safety goal. Such a goal should be
defined if wide spread use of probabilistic assessments is to be
made. If the goal cannot be provided now, significant NRC
resources should be devoted to at least the development of basic'
inputs to the work of defining the goal.

The term "particularly high risk" might be better if gquantified.

The establishment of a library of accident sequence and
reliability models is good. NRC should interact with industry to
insure consistency industry-wide.

The described IREP appears to be a move in the direction of
quantifying risk of individual reactor plants. We agree with the
desirability of proceeding in this direction. What is not clear
at this point is how detailed and how extensive a reliability
evaluation program should be before it is a sound basis or
reliable contributor to decisions on risk. Experience in the
industry strongly supports the notion that developing the fault
and event trees for these plants will contribute substantially tc
the understanding of and insight into the safe operation of those
plants. At the same time it must be recognized that many of the
inputs to an IREP will be judgemental, and therefore may have
significant uncertainties. The possiblity that some relevant
inputs may not have been recognized creates additional
uncertainties. These uncertainties will be reflectad in the
results of the IREP, for example in the identification of
particular sources of risk. For this reason the results of an
IREP must not be accepted uncritically; they must be examined in
the light of broad experience. Such examination could lead to

16



the conclusion that the actual risk due to a particular risk
contributor is either substantially more or substantially less
than inferred from the IREP. Design, operating and regulatory
decisions could be affected accordingly.

In developing the IREP methodology we should not ignore the
possibility of erroneous operator action during events. It was
just such erroneous action which, in the case of T™MI-2, led
directly to core damage.

While the IREP study may identify problem areas and suggest
possible solutions, the actual selection of the methLods used to
reduce risk is a design function and should not be part of the
IREP team charter.

System Interactions is not a subject separate from comprehensive
probabilistic analysis. System interactions should be dealt with
as potential event sequences. The same type of comment applies
to the consideration of seismic effects.

The idea of trading increased demonstrated reliability for
meaningless pedigree is good, provided the requirement for the

unnecessary pedigree is actually done away with.

The schedule called for in the licensee's mini-IREP program is
too short.

I1.C.2. RECLASSIFICATION OF NON-CATEGORY I STRUCTURES

Contemplates the possibility of extending a category 1
requirement to all nuclear power plant structures.

Comment

This task appears to be in unnecessary duplication of the
existing NRC Seismic Safety Margin Review Program. If IREP is

17



done properly, seismic effects will be factored in.

II.D. REACTOR COOLANT SYSTEM RELIEF AND SAFETY VALVE TESTING

Requires demonstration, by testing, that RCS relief and safety
valves, as well as associated piping, are qualified for the full
range of accident conditions.

* Comment

One feature of this task is the requirement to provide that the
PORV blocking valve will close automatically on low RCS
pressure. A manual over-ride must be provided so that the
operator can depressurize the plant if necessary; e.g., in the
event of steam generator tube rupture. We note that there are
still questions to be resolved in this testing program and
suggest that detailed requirements beyond Phase I as defined by
the industry program submitted in December 1979 be delayed until
these are resolved.

II.E.l. AUXILIARY FEEDWATER SYSTEM

Licensees will be required to evaluate, by event tree and fault
tree techniques, their auxiliary feed water systems.

* Comment

This task appears to be a small piece of the more comprehensive
IREP study called for elsewhere.

JI.E.4. CONTAINMENT DESIGN

Requires redundant, dedicated penetrations for external hydrogen
recombiners. Requires containment water level instrumentation.
Requires licensees to evaluate containment isolation signal
system, including higr radiation signal. Contemplates gross

18



containment integrity test after each cold shut-down. Requires
re-assessment of purging and venting.

* Comment
NSAC generally agrees with the NRC's objectives in this task, but
we suggest that specific solutions require study before mandates

for their use are incorporated.

II.F. INSTRUMENTS AND CONTROLS

Requires additional containment pressure, containment sump water
level, containment hydrogen concentration, and containment
radiation intensity instrumentation. Requires primary coolant
saturation meter and instrument to measure vessel water level,
plus "any additional equipment which could be used to indicate
inadequate core cooling".

* Comment

Installation of instruments to measure containment pressure,
containment sump water level, containment Hy concentration, and
containment radiation (high range) is desirable, some development
and testing may be required to get workable, reliable systems.
This appears to be true for the reactor vessel water level
instrumentation for example (Item C.2.A), thus making it
impossible to meet the NRC-specified schedule for installation.
The requirement to install additional equipment to indicate the
adequacy of core cooling could mandate core thermocouples in all
operating plants. This would require backfitting for some plants
a difficult if not impossible task. New requirements detailed in
revised Reg. Guide 1.97, "Instrumentation for Light Water Cooled
Nuclear Power Plants to Assess Plant and Envisions Conditions
During and Following an Accident"™ (ref. Item B.3.A.) will impose
significant changes in plant instrumentation systems and will
require study and analyses. The impact or magnitude of these
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changes will depend on the case-by-case decisions made by the NRC
staff on operating plants, as specified by the Regulatory

Guide. Major technical problems may be the results of NRC
modification of the radiation source term used to qualify post-
accident monitoring equipment. There is some indication that
source term requirements will be substantially upgraded.

From an overall perspective we suggest that most of these
requirements (Instrumentation and Control) have a hierarchy of
importance when safety is considered. Some should be
subordinated to other safety improvements both in priority and
schedule. Those systems which monitor unimportant information
should be scheduled after others.

* II.G. ELECTRICAL POWER

Requires improvement of power supplies for pressurizer relief
valves, block valves and level indicators.

Comment

As in many other tasks, the NRC-specified schedule is
unrealistically short.

II.J.2., CONSTRUCTION INSPECTION PROGRAM

Calls for more direct observation and independent verification by
NRC that as-built conditions meet design requirements.

Comment

The proposal that NRC do more hands-on testing requires forther
study. An alternative would be NRC's contracting with an
organization which does this kind of work as a business.

IIT.A.1. IMPRCVE NRC CAPABILITIES TO RESPOND TO EMERGENCIES

20



Calls fcr NRC to define its own emergency role more clearly.
Calls for NRC capability to access data from operating nuclear
plants and to analyze and display the information. Calls for
NRC-Operztions Center to have capability to make radioactivity
dispersion .nd dose predictions, and to have communications to
facilities and off-site authorities in each area. . Calls for NRC
to conduct drills and exercises. Calls for NRC to be able to

issue orders governing plant operations under emergency
conditions.

]

Comment

The implications and actual requirements of this task cause real
concern on our part. We are overwhelmed by the desire or
interest of NRC to have the capability to access data from
operating nuclear pownr plants, particularly when coupled with
understandings received through other channels regarding the
type, extent, and real-time nature of the data to be transmitted
to the NRC Cperations Center. Our concept of what NRC may be
asking for is, so far, a monstrously big task.

We recall that the Kemeny Commission Recommendations p. 63
Section 5, state that "Responsibility and accountability for safe
power plant operation, including the management of a plart during
an accident should be placed on the licensee in all
circumstances. It is therefore necessary to assure that
licensees are competent to discharge this responsibility." But
we note, in the December 10, 1979 draft of NUREG-0660, the
objectives of Task III.A.l. are "to enable the NRC, in the event
of a nuclear accident at a licensed reactor facility, (1) to
monitor...(2) to advise...and in an extreme case (3) to be able
to issue orders governing such operations.”

It appears that the NRC may not intend to follow the very
important recommendation of the Kemeny Commission to leave
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responsibility with the licensee during an .ccident. We suggest
that the NRC may not recognize that if it even in an extreme
case) issues orders governing operations during an accident that
it may be assuming full responsibility for plant operation, and
the consequences thereof.

NSAC has serious questions about the utility, practicality and
especially the safety of the possible deep involvement of the NRC
Operations Center at JRC headquarters in minute-by-minute
operations at each plant as implied by Task III.A.l. We
understand that NRC may be considering the real-time transmission
of dozens of plant parameters to NRC headquarters, as well as the
after-the-fact ability to transmit several hundred other plant
parameters. While the stated intention to keep NRC informed is
of course legitimate there is a real question of deciding on a
prudent balance. There is the chance that an NRC question or
comment might be const:r ed as a regulatory instruction, with
resulting confusion as - whether the plant owner is still
responsible for its safe operation. If the NRC indirectly
influences the operation of a reactor has it taken over that
responsibility in not only a technical but also a legal sense?
Two-way communication between NRC headquarters and each control
room already exists. On-site technical advisors are or will soon
be a reality. On-site safety engineering groups are called for
by another section of the plans (Task I.B.l.). There is a real
risk that the operator will receive conflicting advice from these
various groups, as well as a flood of requests for information,
at a time when he, not NRC or his other "advisors", should be
controlling the situation. We suggest that this whole area needs
more and better integrated thought and industry consultation than
it appears to have received.

III.A.2. IMPROVE LICENSEE FACILITIES FOR RESPONDING TO
EMERGENCIES

Calls for on-site technical support center, on-site operational
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support center, near-site emergency operations center, health
physics center, data link to NRC's emergency operations center
and evidence of ample technical; and management support
(including arrangements with reactor suppliers and A/E firms) for
emergencies.

* Comment
These plans need coordination with those of the AIF subcommittee
on emergency preparedness. See comments above with respect to

the nuclear data link.

ITI.A.3. UPGRADE EMERGENCY PLANNING AND PREPAREDNESS

Requires off-site support center for key federal, state, and
local personnel with assured communications to the plant and off-
site support personnel, plus adjacent facilities for news

media. Also requires improved off-site radiological monitoring
capability.

* Comment

This task would create additional "centers", adding to the
complex of emergency centers and facilities. Critical
examination of the nature and need for these separate centers is
needed. Again, coordination is required. The functions at INPO
and the thinking of several industry committees are being focused
in this area.

ITI.B.1. TRAINING OF STATE AND LOCAL GOVERNMENT PERSONNEL

Will require licensee to become heavily involved in such
training.

Comment
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The estimate that the licensee resources required will be one
person may be toClow.

ITI.C. PUBLIC INFORMATION

Calls for a "National Nuclear Safety Information Week" and
various other informational activities.

Comment

Is "National Nuclear Safety Information Week" a good idea? It is
not similar to "Fire Prevention Week" in that individual citizens
cannot contribute to nuclear safety unless they are technically
qualified and engaged in a nuclear activity. "National Nuclear
Safety Week" could easily be turned into another vehicle for
anti-nuclear propaganda and in all probability would degrade
rather than enhance overall reactor safety.

The presidential news release of December 7, 1979 directs the new
Radiation Policy Council (not NRC) to work with media
representatives on a program for improving media coverage of
radiological emergencies. It also directs FEMA to develop
procedures for dissemination of information during an emergency.

ITT1.D.1l. HEALTH PHYSICS PROGRAM IMPROVEMENTS

Calls for intensified health physics activities, in-depth
reviews, new standards on radiation measurement and monitoring
data collection.

Comment

It is proposed in this task that the licensees expand their
collection of worker radiation exposure data to cover medical
radiation exposure, health data and exposure to non-radiocactive
carcinogens (such as those found in tobacco smoke). No mention
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is made of what agency will analyze and interpret these data.

While the collection of these diverse data from diverse sources
might have its potentially beneficial aspects, this task appears
to have been expanded substantially beyond the proper scope of
the NRC. Additionally, "non-radicactive carcinogens" are so
wide-spread, according to current government releases, that the
collection of personal data on exposure to them would be a
hopelessly complex and massive task, even if were appropriate for
the NRC. We suggest that such data on carcinogens would be
impossible to analyze, even if they existed.

III.D.2., POST ACCIDENT RADIATION EXPOSURE

Would require extensive review of all plant areas of potential
post-accident radiation exposure, and modifications to.provide
coclant and containment atmosphere sampling ability post-
accident, and access toc vital areas post-accident.

Comment

This is an extraordinarily complex task with major uncertainties
in such fundamental areas as radicactive source terms, types of
core damage to be considered, types and numbers of post-accident
equipment failures to be considered, and length of time post=-
accident after which it may be assumed that human intervention
and improvisation can be assumed to become effective. 1In
consequence, it is unlikely that the NRC schedule for licensees
to accomplish plant modifications is at all realistic. This task
requires careful thought and more definition.

III.E.1. CONTROLLING RADIOACTIVE MATERIAL DISCHARGES

Proposes upgrading iodine absorbers and tightening vent gas and
leak detection systems requirements. Calls for new research on
iodine species behavior in the food chain, as well as work on
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tritium and Cl4, calls for review of all sites in regard to
ligquid pathway interdiction requirements.

Comment
We suggest that there may be adequate information on the behavior
of I, H3 and C'4 in the food chain, an¢ that only limited

research is required.

III.E.2., OFF-SITE DOSE ESTIMATES

Calls for upgrading radiological environmental monitoring,
establishment of 50 TLD's around each site. The primary
resources will be supplied by the licensee.

Comment

This task, while providing the means of getting desirable
information is not important tu either preventing or limiting the
effect of a nuclear accident. This task hence should take lower

priority than tasks for either of those objectives.

IV. NRC CRGANIZATION, MANAGEMENT, PRACTICES, AND PROCEDURES

We have no comments on the individual items in this section of
the NRC plans. NSAC has already commented on The Kemeny
Commission's review of the NRC, in the letter dated November 8,
1979 from Floyd L. Culler, Jr. to Dr. Frank Press. A copy of
this letter is appended to this report. Additionally, we note
examples of the following tendencies on the part of NRC in NUREG-
0660:

o There is little indication of an intention to consult
the utility industry for suggestions particularly in
such areas as human factors, ways of increasing
inspection effectiveness, advisory committees, achieving
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timely and effective safety assessments intervenor
funding, or safety policy.

(e} Enforcement plans tend to be punitive rather than
constructively corrective in some areas.

We suggest that these tendencies might be counter-productive with
respect to safety, since they emphasize only the legal
relationship between the NRC and its licensees. Regulatory rules
and practices in whose development the licensees have
participated may be better, and are likely to be better
understood and more willingly accepted than those developed
without significant licensee participation. Moreover,
participation by the licensee often results in ways of achieving
whatever level of safety is desired which are superior from the
point of view of achieving that objective. |

Imposing penalties may be effective in achieving rigorous
observance of the letter of regulations, but many indirectly
interfere with safe operation of the plant. The licensee must
presume the regulations to be correct and of adequate scope. He
will be disinclined to question them since any change might adé
another avenue by which penalties could be assessed.
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November 8, 1979

. Dr. Frank Press, Director
Office of Science and Technology Policy
01d Executive Office Building, Room 360
Washington, D.C. 20500

Dear Dr. Press:

This is in response to your request for the Nuclear Safety Analysis Center
(NSAC) to provide a response to the recommendations of the Kemeny Commission
on nuclear safety, and to comment on the advisability of a moratorium or other
delay in the licensing of nuclear power reactors at the construction permit
stage or at the operating stage. You asked, for our cpinion about possible
shutdowns for major reviews of individual reactors for which there are either
“short-term--lessons learned" or generic safety issues to be resolved.

In the three days available, NSAC staff and senior EPRI staff members have
prepared these comments. Since there has been no opportunity to secure broad
industry reactions to our commentary, the comments do not represent a - *mal
industry position. The governing board of NSAC has had no opportunity o
consicer them.

We do have information and opinions of the study groups from within the -
electric utility industry over the last seven and one-half months, as
evidenced by the establishment of the Nuclear Safety Analysis Center (NSAC),
the organization of the Institute for Nuclear Power Cperations (INPO), the
preparation of the "Nuclear Power Plant Emergency Response Plan," and the
progress toward establishing an insurance pool. An emergency public informa-
tion procedure for nuclear plants has been prepared in the interest of
improving public information and safety. It is clear from these activities
that the industry is responding to lessons derived from the Three Mile Island
accident. Its response has been immediate and substantial.

The NSAC conclusions from analysis of TMI-2 agree substantially with those of
the Kemeny Commission on the causes and the detailed sequence of events in the
accident. The nuclear utility industry and NSAC concur with most of the
recommendations of the Commission, and already have underway through INPC and
NSAC implementation of many of the major suggestions for training, quality
surveillance, response capability for emergencies, and continuing technical
analysis to improve the overall safety of the nuclear reactors and their
operations. '

3412 Hiliview Avenue

Post Office Bere 10412

Palo Alta CA 94303 »
(415) 8352000



Dr. Frank Press hovember 8, 1979

i

The most important policy questions debated within the Kemeny Coamission were
those of whether currently operating reactors should be shut dowa while the
‘recommended improvements are made, and whether there should be a licensing
moratorium or extended delays equivalent to a moratorium.

In answer to the question of whether operating reactors stould be shut down
while improvements suguested in the Kemeny Report are imp' 2mented, we think
that the probability of an accident which will create a s.gnificant risk to
human health, is very low. The risk is not great enough to justivy the social
and economic costs of prolonged shutdowns. The effects of such curtailment
would be extremely serious in many regions of the country where nuclear
provides more than 20% of the electricity. We believe that operating reactors
should incorporate at a steady pace those improvements in equipment, operating
procedures and training which will demonstrably increase the safety of the
system.

Should there be a moratorium on licensing at the operating license stage?
Seven reactors are now awaiting operating permits. We think that licensing at
the operating permit stage should proceed as schedules are determined for
safety related improvements. We suggest that a group of NRC reviews and
technical staff be assigned to follow these plants through the licensing stage
and for the first year of operation. This will assure that there is no gap
between review-approvals and compliance- nspection. OQuring the next year or
so, with increased management and attention to safety issues adequate safety
for the period of initial operations can be assured.

Should there be delays or a moratorium in construction permits for reactors
now scheduled? 1his 1s a more difficult question, because there appears to be
time to incorporate improved approaches in operations to assure reactor
safety. We do not think that a moratorium on construction permits 1S required
or desirable to achieve this goal. The utilities and their sup liers can
accelerate actions on revised equipment and procedures, to reach increased
levels of safety with the cooperation of the licensing body. This increcsed.
attention to changes, now already occurring, should significantly improve the
safety qualifications of the plant. By the time permits are granted, the
program of INPO will be effective in improving operating safety.

We believe there are basically scund technical reasons for our recommendation
to proceed with licensing.

1. The reactor containment system did indeed function, along with the safety
auxiliary systems, to protect the public. "... we conclude that in spite
of serious damage to the plant most of the radiation was contained, and
the actual release will have a negligible effect on the physical health of
individuals."” (Kemeny Commission Report) The primary objective of
nuclear safety, protection of the public, was achieved. we suggest that
reactors wnich are now under licensing review are safer because major
improvements in equipment, training and general awareness have already
been made.

operator mistakes, the equipment worked better, on the whole,
had predicted for an accident which involved a severely damaged
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COMMENTS ON COMMISSION RECOMMENDATIONS

‘A. The Nuclear Regulatory tfomission '

Recommendation A.l: The NRC should be restructured as a new independent

agency in the txecutive Branch.

Comment: The nuclear utility industry recognizes that the licensing and

regulatory structure as it presently exists, is not optimum. Therefore, most

agree that changes are desirable. What is required is an organization with

clear lines of responsibility and authority leading to a responsible decision
maker.

In NSAC, we have no technical basis for preferring an agency in the adminis-
trative branch with a single administrator over a reconstituted commission.
Pragmatically,-the single administrator agency concentrates decision power in
one man, but does focus accountability and responsibility for weighing all
issues. Commission accountability is generally diffuse and diminishes per-
sonal accountability. :

Regardless of the basic organizational structure, it is very desirable to
establish a strong technical administrative authority within the regulatory
body. It should be noted that what is in question is the structure and man-
agement of NRC, not the technical competence of the staff.

We recommend that general criteria be set up to guide the realigning of func-
tions and possible restructuring. These criteria should include the
following:

(1) The sole purpose of the regulatory body should be to achieve, main-
tain, and improve nuclear safety. The following functions are impor-
tant:

(a) Policy formulation leading to standards, criteria, and codes;
(b) Licensing--including systems evaluation;
(¢c) Inspection and enforcement;

(d) Evaluation of risk--preferably by probabilistic risk techniques
as developed for WASH-1400;

(e) Research in broad areas.

(2) National policy formulation should be reserved for the Congress and
the President. The regulatory agency should not have the power to
decide whether nuclear energy is to be used in the United States. In
our cpinion it should not be vested with authority to decide export
policy for nuclear plants and material. .

(3) Nuclear safety should, insofa- as possible, be removed from politics;
s0, too, should the regulatory agency. '
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(4) The responsible executives in the regulatory body should have demon-
strated high scientific and/or engineering management qualifica-
tions. Basic saféty judgments, particularly in crisis, are best made
by people who understand the technology and science.

(§) The organization should support the research necessary to clarify
technical issues in nuclear power facilities and, along with other
agencies, to expand the basic safety research.

(6) The regulatory program for training, testing, operational and equip-
ment reviews, and emergency response systems should take into account
the work of the utility industry's Institute for Nuclear Power Opera-
tions and the technical and analysis potential of the Nuclear Safety
Analysis Center,

(7) Nuclear safety regulations should continue to evolve as experience
. accumulates. The regulatory function must constantly evaluate expe-
rience cooperatively with the private sector.

The Kemeny Report carr.es an indictment of the whole NRC structure and the
regulatory processes. We believe this may be a disservice to many competent
NRC people. Clearly, there are deficiencies in some aspects of the Commis-
sion's managerial structure and relationships. There are overlapping and
often duplicative or conflicting procedures and requirements.

The areas of deficiency are serious in terms of delays, cancellations, dupli-
cative reviews of many issues, and increased costs. Wwhile these deficiencies
may justify a call for changes, they do not necessarily support the implied
tonclusion of the Kemeny Report that the regulatory process has been ineffec-
tive in protecting public health and safety.

At present, a de facto moratorium exists in licensing. This itself will lead
to further major changes, and will cause further confusion and delays. These
will surely extend this nonplanned licensing moratorium longer. .
Just as a change to a single administrator may improve the attention to

reactor safety in the regulatory processes, so, too, may well planned evolu-
tionary changes in NRC.

It is truly a dilemma, one which needs speedy resolution. Although each of us
may personally have an opinion about whicn way to go, we leave this decision
to those more experienced in choices of this nature,

Recommendation A.2: Establishment of an oversight committee on nuclear safety

Ccmment: We disagree. An oversight committee should not be established. The

oversight committee will be making policy without having responsibility for

the ocutcome. It will create much confusion as to where authority rests. The
review functions proposed for the oversight committee are valid, but might be
assigned to other federal agencies who already have this authority.

Recommendation A.3: The ACRS should be retained and strengthened. Memoeré
part-time,
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Comment: We agree. The ACRS should rcnain as an independent check on safety
policy. The basic functions of the ACRS should be to: (1) raise fundamental
questions of broad generic significarce to nuclear safety, and (2) to formu-
"late Lroad technical criteria, with the support of the regulatory agency.
These technical criteria should be published by the regulatory group.

The effectiveness of th~ "“RS could be increased if more members were to be
selected from +» - renced cadre of engineers and scientists in the nuclear
industry. . . - _i1a provide a practical complement to the excellence now
provided by thos. from the academic and research community.

The ACRS should not exercise an independent analytical capability through an
expanded staff, because it would confusa lines of authority and delay neces-
sary actions. The ACRS can now raise any question about safety and can obtain
analysis and technical response through the regulatory body. The ACRS staff
should be increased only modestly to allow efficient and continuous
information gdthering.

The ACRS should not review each license application. We think that ACRS
should be able to review, without extensive hearings, a particular license
application for information, particularly if the application embodies

analysis pertaining to new or generic safety issues which ACRS is consider-
ing. We do not agree that ACRS should be authorized to raise safety issues in
licensing proceedings, as an intervening party. It should be allowed to raise
a broad safety issue with the regulatory body pertinent to a hearing in pro-
gress; the ACRS should receive a reply appropriate to its inquiry. But, ACRS
should not be given approval or veto power in the licensing process. Again,
this is recommended to maintain clear lines of authority, and not to impede
necessary pursuit of safety issues.

For the reasons given above, ACRS should not be given authority to participate
as a party in ru'emaking, nor should it be empowered to initiate rulemaking
hearings.

Recommendation A.4: Requlatory agency should provide cost-safety trade-offs;
should transfer jurisdiction not related to safety; it should seek assistance
from other agencies.

{a) Agency should up-grade operator and supervisor licensing functions,
accredit training institutions, set criteria for operator qualifica-
tion, test and license for specific plant under license. Raview and
re-accreditation of training programs and relicensing.

Comment: We agree with reassignment of functions and with the recommendations
for training, licensing, and periodic testing of supervisors and operators.
This troad training functicn should be coordinated with the training and
operations evaluations which will occur under the broad jurisdiction of the
Institute for Nuclear Power Operations, recently established by the utility
industry. INPO will start functioning by early 1980.

Recommendation A.3, b & ¢: Broager definition of safety matters should be
instituted. Safety research should expand, and should include 1ssues related
to public health,
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Comment: We agree that all equipment relevant to safety should be reviewed.
More particularly, we hope that a “"systems engineering” safety review will be
established within the regulatory body. We agree that special attention
“should be given to improved control room design and improvec instrumentation.

The proposal to include areas of public health in research is appropriate. We
point out that the broad health and radiation health effects program in the
U.S. Department of Energy (DOE) should be considered as part of the overall
health effort and should be strengthened rather than institute a new program
of health effects i a new agency. Other R&D on safety related issues should
also be supported by either the NRC or DOE.

The proposed engineering rev: .w functions should be coordinated with certain
of the utility-sponsored efforts in the Nuclear Safety Analysis Center. We
will devote substantial attention to system desigi iand performance. NSAC is
now starting to screen all incident reports from operating reactors. Signifi-
cant results of these evaluations will be transmitted to nuclear utilities.

Recommendation A.5: Responsibility and accountability for safe plant
gperation, including the management of the plant during an accident, rests
wEEﬁ the licensee. Because of this, higher standards of competency should be
established for the licensee.

Comment: We agree. We support the other suggestions in this section.

Recommendation A.6: New plants should be located, to the maximum extent
feasible, 1n areas remote from population centers. Siting should be based on
accidents ot varying intensity.

From F.2: Accident response planning should be related to various accident
release potentials, with different emergenc, responses for each potential
exposure and population density.

Comment: We are quite concerned about how such criteria for varying acci-
dents, radiation source terms, and population density can be anaiyzed into a
coherent pattern for licensing. We believe that each application and its
desiagn should be reviewed for the proposed site as is done for seismic con-
siderations.

We recognize that when all other things are equal, there are advantages of
siting in a region of low population density. This practice would reduce
societal consequences and costs of an evacuation, should it become neces-
sary. But, statistically, the probability of such a circumstance is several
orders of magnitude less than that of evacuation of a region below a dam, near
a chemical plant, or near railrc.ds transporting chemicals. We should deter-
mine whether our society is prepared to pay a great deal to achieve this
marginal advantage.

Recommendation A.7: Agency should plan, as part of its licensing require-
ments, for mitigation of the consequence of accidents, including.cleanup and
recovery. Etxistinag licenses should be reviewed and deadlines set to meet new
requirements (referenced are specific requirements in D.2 and 0.4).

Comment: See comments in section D.
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Recommendation A.8: (Oefore issuing a new construction or operating license,
NRC or 1ts successor should, on a Cas2-Dy-case Dasis: (a) Assess need to
-introduce new safety improvements recommended by this report; (b) Review
competency- of licensee, particularly the quality of the training program;
(c) Condition licensing on approval of state and local emergency plants,

Comment: We agree with (a) and (b) above; in this ass2ssment full acccount
shouTd be taken for progress which has been made from *r= time of ths accie
dent. We note again that the utility industry has already recognizad the
importance of improvements in training by establishing it as a major purpose
of INPO. Other functions of INPQ, such as emergency response and periodic
evaluations of operations and physical systems, are directed to assuring that
all nuclear utilities are up to the standards required for safe operation.

We disagree with conditioning licensing on approval of state and local emer-
gency plans. #his proposal will create very real problems for the states, for
the federal licensing agencies and for the utilities. This requirement may so
delay regulatory action that a de facto nuclear moratorium will persist.

Recommendation A.9: Rule-making procedures; provisions for public partici-
pation; systematic reevaluation of rules; deadline for resclution of generic
safety issues; and provisions for application of new rules to existing plants,
assessment of the need for retroactive application of new safety requirements.

Comment: This section is confusing. It is our understanding that NRC can now
elect to have rule-making hearings, but also has the option to enact new rules
after puolication for comment, or the Commission can adop: rules that are
urgently needed. These option must be preserved. Without these options the
resolution of urgent safety issues will be delayed, counter to the public
interest.

Recommendation A.9b: Authorization, general rules

Comment: We agree that deadlines ;hould be set for resolving generic safety
Tssues. We note that there is 5 popular view that failure to solve these
“generic" questions may reduce the real safety of reactor systems. This view
is misleading. Many "goneric" safety issues are ones which involve causal
factors that develop over a period of time. They will not cause a sudden
failure. They do require surveillance and programmed actions.

It is desirable and important to resolve generic safety issues. By using
prudent practices during their resolution, the risks can be kept to a
reasonable level.

Recommendation A.10: Licensing procedures should foster early resoluticn of
safety issues before major financial commitments. Issues which recur in many
licensings should be resolved by rule-making. Authorization should be given
to issue a comdbined construction permit and operating license.

Comment: We agree generally that attempts should be made early in the licens-
ng process to resolve safety fssues, but an option to leave certain questions
open until adequate information can be developed is in the best interest of
improving safety. MNext, appeals boards and adjudicators should not be allowed
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to raise any safety issue during an adjudicatory or appeals hearing, whether
or not the issue is raised by the party to the appeal. This is patently poor
procedure: the judge must not be a party to the dispute. The adjudicator (or

- board) becomes a party to trying issues not originally part of the case, thus

becoming a regulator as well as an adversary.

Recommendation A.lla: The regulatory inspection anc enforcement functions

require increased emphasis and improved management.

Comment: We disagree with the wording and implication of this recommenda-

tion. Strict compliance in older systems may actually decrease safety. We
agree that periodic reviews should be made, but results which indicate that an
old plant does not meet new regulations must be treated with care: only
issues that really have significant safety content should become the basis for
required retrofits.

B. The Utility and its Suppliers

Recommendation B.1: The industry must drastically change attitudes toward

safaty. It must set its own standards of excellence and polize itself.

Comment: We agree with this requirement. The industry has recognized this

need. In addition to individual utility efforts and ~wner's group efforts,

the industry has set up INPO and NSAC to help develop the programs and systems
for raising the standard of excellence in nuclear power,

NSAC has already started the systematic gathering, review and analysis of
event reports from all nuclear plants and has in operation a very rapid com-
munication system for the dissemination of results or the handling of
inquiries. The backlog of incident reports will also be reviewed for impor-
tant lessons, cooperatively with NRC.

Recommendation 8.2: Each nuclear operating company should have a separate
safety group which reports to nigh-level management.

Comment: We agree. The group will also have available to it the technical
experts from regional groups and from INPO and NSAC for routine guidance and
for quick response in emergencies.

Recommendation B.3: Single management accountability and responsibility, with

expertise, for the design, construction, operatior, and emergency response
within each company operating reactors.

Comment: Generally constructive in requiring close integration of plant
des?gn, construction, and operation. The turn-key approach would have pro-
vided a holistic approach to safety, but tnere are other arrangements for
achieving this goal. Rezommendation C is especially important; the A[F Sud-
committee on Emergency Response Planning issued a model plan to the industry
on October 23, 1979.

Recommendation B.4: Highly qualified candidates and good pay for senior
operators and supervisors.

Comment: Agree.
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Recommandation B.5: Increased attention to operating procedures, their con-
_tent and revision. Mechanism required for resolving questions arising in
plant operations.

Comment: Constructive requirement. INPO will provide cross-industry communi-
cation and provide periodic assessment of procedural adequacy.

Recommendation B.6: State rate-setting authorities should be sensitive to the
effect that availability of funds can have on implementing safety-related
changes.

Comment: Agree.
C. Trai-ing of Operating Personnel

Recommendation C.l: Establish accredited training institutions with high
standards.

Comment: We concur. INPQ will initiate accreditation and surveillance pro-
cesses in 1980. Operators already licensed should periodically receive train-
ing in an accredited program and be requalified.

Recommendations C.2 and C.3: Individual operators trained by utilities after
being graduated from accredited instituticns. Operators must pass every
portion of the licensing exams. Shift supervisors ar1 senior reactor opera-
tors shall also have operator's training, as a minimum. Training shall con-
tinue after licensing., Emphasis shall be given to the practice of diagnosing
transients and understanding reactor safety fundamentals. Simulator should be
available to each nuclear utility. Operator licensing contingent on the
performance on a simulator. Development of simulators to increase resemblance
to reactor and to mock-up transients.

Comment: These suggestions are constructive. INPC will include the training
recommendations. NSAC has initiated studies for simulator improvement.
EPRI's Nuclear Power Division has a continuing man-machine interface program.

D. Technical Assessment

This section is a well conceived set of recommendations for using the expe-
rience of Three Mile I[sland as a basis for improving the technical design and
operating characteristics of nuclear power reactors. [t stresses the impor-
tance of learning how to cope technically with transients. It suggests that
formal safety assurance programs be implemented. And, it recommends a care-
fully conceived program of data collection and analysis during the Three Mile
Island cleanup. The importance of studying small-break loss-of-coolant acci-
dents is emphasized.

Comment: Technical assessment and implementation of the resulting decisions
or choices lies at the heart of nuclear safety, as it dces for all tech-
nology. All the efforts spent on institutional and organizational issues are
only to assure that good technical assesment is being done, and that the
results are being utilized. The MI accident and the subseguent investiga-
tions have identified a number of inefficiencies and barriers to
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implementation that have developed in our system. We should correct these
situations.

"The problems that have developed include preoccupation with the technically
less important, but graphic issues like Big Break LOCA, with deterrents to
plant improvements and with theoretical worst case assessments instead of best
engineerirg estimates.

Recommendations D.1 and 0.3: Equipment inadequacies...

Comment: Improved assessment of the man-machine interface should be made--
especially if it applies to off-normal operation. While scme specific sugges-
tions have been made in these two recommendations, the Commission only had
time for fragmentary study. More detailed recommendations should come after a
more complete assessment.

Recommendation™D.2: Equipment Failures

Comment: Not all of the systems cited in this section failed at TMI, due to
'design and maintenance inadequacies.” Some failures were due to lTicensing
set points, some to procedures, et cetera. On the other hand, other items
that did fail, like the PORV, are not listed. Thus, again, the specific items
to be improved or revised will be identified from a more thorough review than
provided by the Commission.

Recommendation 0.4: Continued Studies

Comment: We agree. The Commission recommendation here is in order. We
believe that the public health consequences of accidents have been overesti-
mated. A major reassessment is in order, as recommended. Such a study should
include data from other nuclear accidents. In addition, the use of proba-
bilistic assessment to set priorities for both R&D and for engineering assess-
ments should be implemented. We concur with the recommendation that Govern-
ment funds be made available to accelerate this work. .

Recommendation 0.5: Iodine Retention

Comment: We believe this should be broadened to recommend assembling data on
actual experience, which can be used for assessment rather than using the
models as is current practice.

Recommendation D.6: Clean-up Lessons

Comment: The recommendations are appropriate. The nuclear industry has
aiready started to implement them.

E. Worker and Public Health and Safety

Recommendation E.l: Expanded and better coordinated health-related effects
researcn., g
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Comment:

(a) We agree that coordination in the Federal structure should be
improved. However, the magnitude of radiation effects research
is, considering other environmental health needs and the limita-
tions of resources, adequate to provide orderly progress and to
provide a basis for radiological protection.

(b) We agree,

(¢) We agree with improvement of methods of monitoring and surveil-

lance.

(d) & (e' We agree with development of methods to mitigate adverse health
effects, but these are long term goals and are not likely to be
Accomplished quickly or by a crash program.

Recommendation E.2: Review of radiation-related health issues.

Comnent: We agree that radiation health issues arising from NRC activities
should receive competent medical review, but we are not prepared to comment on
where in the Federal establishment that review should be placed.

Recommendation £.3: Education program for nealth professionals and emergency
response personnel.

Comment: Training should be coordinated closely with the nuclear reactor
staff. It must also relate to emergency plans.

Recommendation E.4: Advanced preparation for mitigation of emergencies

Comment: We agree with these recommendations.

Recommendation £.5: Stockpiling of radiation protective agents.

Comment: Stockpiling should be accompanied by well conceived policies for use
of these agents.

F. Emergency Planning and Response

Recommendation 1: Condition Operating License on approval of state emergency
plan which is approved by FEMA (related to A8c, which calls for approved state
and local emergency plans as a condition for new construction permits and
operating licensas).

Conment: After much thought, we must disagree with the proposition that
!lcenszng should be conditioned on the existence of approved emergency
plans. The procedural complexities of this process will surely be an almost
insurmountable impediment to licensing.

We suggest that emergency plans can only be developed at such irregular and
Spotty intervals that the very uncertainty will frustrate all who participate
in trying to do what the regulation requires.
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With no intent to demean FEMA, we suggaest that the nuclear regulatory body
should approve emergency plans. There may be a relationship between emergency
plans, design radiation zomes for the hypothetical accident, the population

- dansity, and plant containment design, if provision under F.2 are adopted.

For these reasons, FEMA would be an inappropriate agency to review an emer-
gency plan so closely linked to nuclear plants.

We are still stuaying this entire section on Emergency Planning and may wish
to file additional comments.

G. The Public's Right to Information

Comment: We concur with tte ideas and recommendations of this section. The
necessity for clearly estavlished zisigrments of rasponsibility for providing
accurate and prompt information about any emergency situation involving a
nuclear power plant requires nc argument. It is equally clear that primary
responsibility for providing suct informaticn should rest with the utility
operator.

Included in the industry's response to the TMI accident has been the estab-
lishment of a crisis communications plan that closely parallels the recommen-
dations of the President's Commission with respect to industry actions. It
includes advance developrent of relationships between operating management and
communications personnel and provides for close and continuous relationships
in the event of an accident so that news briefings can be effectively

managed. The plan includes provisions for establishing liaison with state and
local authorities. Copies of the industry's Crisis Communications Program are
available through the Atomic Industrial Forum.

But the quality of information reaching the public will be greatly enhanced,
and the emergency demands on the time of knowledgeable utility staff will be
minimized, if the media will develop specialists who have substantial depth of
knowledge of nuclear power plant design, processes, and hazards. Such train-
ing of a body of media personnel will require a substantial investment both hy
the media and by the utility industry. The industry's role in large part can
be supplied by such organizations as the Nuclear Safety Analysis Center, the
Electric Power Research Institute, and the Institute for Nuclear Power Opera-
tions, among others.

We hope that these comments will assist your group in deciding what should be
said about the Kemeny Report. Your deliberations and the resulting statements
by the President will have a significant effect on the prospects for nuclear
power in the United States.

[ thank you for seeking our comments, and [ trust that we may have an oppor-
tunity to add additional thoughts in the future.

Very truly yours,

/ s
Gty Cuiiy, L
Floyd L. Culler, Jr. |
President

Electric Power Research Institute
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. SUMMARY OF NRC ACTION PLANS DEVELOPED
AS A RESULT OF TMI-2 ACCIDENT

Editc.'s Note: The summary of the action plans is not

included in Draft 2. It will be revised and included in

Draft 3.
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TABLE | - LICENSING REQUIREMENTS CROSS CUT OF TMI-2 ACTION PLAN

Already Approved
To be Approved by Approval of Action Plan

- Separate Commission Decision Required

LU

160 - 210 points on priority ranking system
110 - 150 points on priority ranking system
20 - 100 points on priority ranking system

- Rule Change Required

Rule Change Desirable
Rule Change Unnecessary

The symbol “X" indicates that the change does not apply to licensees or the change may ultimately lead to new requirements for
licensees, but in a manner not yet determined.

ihe dates specified in the "Plants Under Construction” columm are the Jates beyond which the requirements are a isite

for issuance of an operating license or full-power operation as specified in the action plan. The terms "FL" and “FP* in this
column refer to the activities of fuel loading and full-power operation.

Applicants for construction permits will be required to commit to all task action items prior to fssuance of a construction
permil and will have to satisfactorily complete action items I1.A.1 and 11.J 3.




TABLE | LICENSING REQUIREMENTS CROSS CUT OF TMI-2 ACTION PLAN

Decision Prioritv ' oad amgm C%Io'u Regulation

Action Item Group Group b o Operating ants Construction Group
I Operational Safety
1A} Operating Personnel and Staffing

L Shift Techmical Advisor a | NRR On duty - 1/1/80 On duty - FL

Fully trained - 1/1/81 Fully trained - 1/1/81 u
2 Shift Supervisor Admin. Duties L) ] NRR 1/1/80 FL u
3 Shift Mamning 8 ) NRR Personnel req. - 7/1/81 FL Personnel - D
Overtime veq. - 7/1/80 Overtime req. - U

* Codify Shert-term upgrading 8 3 B X

5 Long-term Upgrading c 3 S0 X -
1. A2 Training and Qualifications of

Operating Personne!
' lmmediate Upgrade of RO and SRO Req. Exp. - A Experience 4/1/8) Same as OR
Edu. - C 1 MR Education 1/1/85
2 Training and Qualifications of Other
Personnel 8 2 N $/1/81 5/1/81
3. NRR Audit Training B 2 NRR ® X
- NRR Participate in IE Inspector
Training 8 3 NRR X
S Plant Drills Short-term - B | NKR Short-term - 1/1/81 Short-term 1/1/81

Long-term - X

Long-term - X




FTABLE | (continued)
Decision Priority Lead W‘“_w_ﬁ%g,m ll:l.:h.
Action ltem Group Group Office ating tors s fer Construction
6. Long term Upgrade C L S0 X B
7 Accreditation of Training c 2 NKR * X
institutions
I A3 Licensing and Requalification of
Operating Personnel
L Revise Scope and Criteria for Exams A 2 NRR 4/1/80 FL
2 Personnel Selection Process ] 3 NKR 1/1/81 1/81
3 NRC Operator Licensing Reforms C 3 NRR . X
1 Operator Fitness C 2 sb X .
$ Licensing of Additional Operations
Persannel C 2 NER X X
& NRC/DOE/INPO Statement of
Understanding ¢ 3 N X X
1. A4 Simulator Use and Development
L. Initial Sisulator Improvement ] 2 NRR /1/8i V/1/81
2. long term Simulator Upgrade B 1 SO 1/1/82 /82
3 NRC Training Simulator c 3 RES X .
4. WRC Engineering Compuler c 2 RES X X



(cont inued)
Decision Lead lmp iementation g%lm Regulation
Action Item Group Office  Operating tors s ruction Group
1.8 1 Managesent for Operations
i Organization avd Management Criteria 8 - NTOL N 5/1/8) Special for NTOL - FL u
C - Long term 5/1/81
2.  Omsite Safety Engineering Group 8 - Nt NKK S/1/81 Special for NTOL - FL v
€ - Long term 5/1/81
3 Radiation Protection Organization -] NKR * X
4.  Oesite Evalualion of Operating
Experience A NRK V/1/80 FL
5 toss of Safety Function c <9 1/1/81 1/81
1.82 Inspection of Operating Reactors
I.  Revise If Inspection Program 8 113 X X
2 Resident Inspector - OR A 113 X X u
3. Regional Evaluations B 113 X X
Rl Overview of Licensee Performance B 13 X
1.C Operating Procedures
' Short-term Accident Analysis and o NRR Small Break - 1/1/80 Small Break - FL
Procedure Revision Core Cooling - 1/1/80 Core Cooling - FL
Analysis - 7/1/80 Analysis - FP u
2 Shift and Relief Turnover A NRR i/1/80 FL u



Action
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JABLE |  (continued)
g o e e T D
Item Group Group Office  Operating Reactors ruction Group
Shift Supervisor Responsibilities A L NRR 1/1/80 FL v
Control Room Access A 1 Nk 1/1/80 FiL v
feedback of Operating Experience ] ] NKR 9/1/80 FL U]
New Core Coeling Instruments “ 2 NRR 1/1/81 1/1/8) u
NSS5S Vendor Review 8 ' NKR L P u
Pilot Progras - NiOL .8 2 NKR X P u
Lonc-ters Program c 2 NKR 1/1/82 V82 u
1.0 Contro! Room Design -
Design Review 8 i NRR Short-term - 3/1/81 Same as OR
Long-term - 3/1/82
Safety Parameter Comsole B ' NWK 6/1/81 6/1/81
System Status Momitering 8 2 NRR 12/1/81 12/1/81
Design Standard I3 [ s X X
Research c 2 RES X X
lechnology T-ansfer Conference A 2 RES X X
1§ Asalysis and Dissemination of
Operating Experience

Office for Amalysis and

fvaluation B L tbo . *

_‘-



TABLE | (continued)

Action [lem ':::“ '2::" 0:::. mﬁ%‘m‘:s — .'z::“.

2 Office Programs A ] o X *

3 Data Analysis A ] RES X .

4 Coordination of Programs B ! ALOD 6/1/80 P

s Nuc lear Plant Reliability Data

System C 2 ALOD X *

3 Repurting Requirements C ' ALOD 12/1/8) 12781

? foreign Sources 8 ' w . X

8. Hwman Error Asalysis A 2 RES B X
LF Quality Assurance

' Detailed Criteria c 2 S0 X X
1.6 lIraining low Power Testing

I fraining Requiremsents B 2 NRE ¥ Plan - FL

Train - FP v

Il. Siting and Design
LA Siting

I Siting Policy Rulemaking € ) MR X X

2 Site Evaluation C ! Ne v »



Action ltem

11l 8 Degraded or Melted Coves

nch

Primary System Vents

Shielding

Same | ing

Iraining

Research

Features te Cope with Core Meilt

Accidents at Sites
Population Density

Containment Inerting

Rulemak ing

Conceptual Designs

with Wigh

Reliability Engineering and Risk

Assessment

TABLE | (continued)

Decision Priority Lead W_W‘?‘Q&Hu Cih:o Regulation
Group Group Office at ants Construction Group
E 2 NHKE Design 1/1/80 Design FP

Installation 1/1/81 Installation 1/1/8) [}
B 2 Nk Design 1/1/80 Design FP

Modifications 1/1/8) Modifications 1/1/8} 0
B 2 NRK Design & Procedures Design & Procedures - FP

1/1/80 Modifications 1/1/81

Modifications 1/1/8) D
b 1 NRR Program - 7/1/80 Program - 7/1/80

loplement - 1/1/8) Implement - 1/1/81 )}
C 2 RES X X
C ! NKN Selected Sites - X

10/1/80
c i NRE BwWR WX 1 & 1) Same as OR

Containments -

As Ordered i
C 2 S0 . X ]
C 2 N Studies 4/1/81 Studies 4/1/8)



TABLE ' (cortinued)

Docision Priovity Lead - z.-ﬂJiﬂ lete Regulation
Action Item Growp Group Office  Operating Tants Construction Group
i 1134 8 - NIOL 1 RES Pilot July B0 P u
Program Others July 83
€ -~ NRC IREP
2 Systems Interaction L] 2 HKER X X
3 Reliability Engineering B - Short-term 2 NRR X Short-term - FP
€ - long term Long-term - X u
11.0 Reactor Coolant System Relief and
Safely Valves
] fest Requirements A ] NKR X X u
2 Test Plan and festing A | NRR Program - 1/1/80 Program - FL
Testing - 7/V/8) Testing - 7/1/81 U
3 Research A 2 RES X X
3 Auto Close Block Valve [t} 2 NRH 1/1/80 P
S Position Indication B ] NKR 1/1/80 FL U
HED Auxiliary Feedwoter “ystem
L Evaluation A 1 NRR Short-term Short-term - FL u
Wa&CE - 6/1/80 Long-term - FP
BAW - 9/1/80
Long-term - 1/1/81
2 Auto Initiation amd | low Indication B 1 NKK Control Grade - 1/1/80 Control Grade - FL u

Safety Grade - 1/1/8) Safety Grade - FP
3 Update SRP and iswue Regulatory Guide B 3 SO L3 X




Action ltem

i1 E.2 Ewmergency Core Cooling System

'
2

3

Frequency of Challenge
Research

Uncertainties Performance
Predictions
Decay Meal Removal

Contreol

Regulatery Guide
Containment Design

Dedicated Penetrations

Isolation

Integrity Check

TABILE | (continued)
Decision Prierity Lead 1 ion lete l.:::hn
Group Group 0ffice  Operating Reaclors %‘ﬁs EIBF Construction
B 1 NKR V1/81 1/1/81
B i RES X X
8 1 NER 6/1/80 6/1/80
Matural Circulation Pressure
A ) NRR 1/1/80 P
Shutdown Heat Removal Systems 8 ) NRK X X
Alternate Concepls Research A 2 RES - *
8 3 S0 X X
A 1 NHR Design - 1/1/80 Design - FL
Install - 1/1/81 Install - 1/1/81
A I NRR Signals - 1/1/80 Signals - FP
Plan - 6/1/80 Plan - FP
Mod - 11/1/80 Mod - FP
B 2 NRR 6/1/81 6/1/81
Rl 1 NRR 1/1/80 - Staced FL - Staged

Purging



TABLE | (continued)
Decision Priority Lead lementation lete Regulation
Action Item Group Group Office Operating Reactors ants onstruct fon Group
Il F Instrumentation and Controls
1. Additienal Accident Monitoring
Instrumentation A 1 NRR /81 1/1/81 u
- Inadequate Core Cooling A ] NRR Procedures - 1/1/80 Procedures - FL
Subcool - 1/1/80 Subcool - FL
Level Design - 1/1/8% Level Design - FL
Level Install - 1/V,61 Level Install - 1/1/8) u
3.  Reg. Guide 1.97 B 1 Sb 6/1/82 6/1/82
I1.G Electrical Power
i PORY, Block Valve, Level Ind. A ] NKR 1/1/80 FL u
I1L.H MMI-2 Cleanup and Examinat ion
) M1-2 Safety - L} NRR X X
2.  Obtain Inforsation A 1 RES X K
3 Evaluation and Feedback A 1 NRR B X
El Socioeconomic Effect and
Property Values A 3 RES X .
11.J.1 Vendor Inspection Program
I Inspection Priorvity B 3 113 . X
2 Modify Existing Program 8 3 113 X X




Action Item

IABLE | (continued)
Decision Priority Lead lementalion
Group Group Office rating Reactors ants
3 Expand Regulatory Control c 3 113 - X
11.3.2 Construction Inspection Program
I Reorient Program A 3 It « X
2 Independent Measurement A 2 113 X X
3 Resident Inspectors A 2 113 X X
1H.J.3 Management for Design and
Construction
I Organization and Staffing C 2 113 X X
I1.J.4 Deficiency Reporting Requirements
' Revise Requirements < 2 113 X i
11K Smali-Break LOCAs and Loss of Feedwater
Accidents
I IE Bulletins A | NRR Complete FL
2 Orders A 1 NRR 1/1/81 FP
3 Generic Review Matters 8 | NRR 1/1/81 FP

111, Emergency Preparations and Radiation
Protection




TABLE | (continued)
Decision Priority Lead implementation lete Regulation
Action ltem Groug Office Operating Reactors Plants r Construction Group
LAY leprove Licensee Emergency
Preparedness Short-term
1. Upgrade Emergency Preparedness A 1 NRR Phased 1/1/80 - 1/1/85 Phased: FL-1/1/81
2. Upgrade Support Facilities A 1 NRR Initial - 1/1/80 Initial - FL
Upgrade - 1/1/8) Upgrade - 1/1/81
3 Ihyroid Blocking Agent [ 3 NRR Workers - 3/1/B1 Workers - 3/1/81
Public - X Public - X
II1.A.2 Improving licensee Emergency
Preparedness - long-term
.  Rule Change C i SO * X
3. Guidance and Criteria C 3 NRR X X
3 Inspection Program 8 3 113 X B
IIL.A 3 Improving NRC Emergency
Preparedness
I NRC Role c 1 €00 X X
2 Improve Operations Centers B 2 113 X X
3 Communicat ions Telephones-A 2 113 Telephones - 2/1/80 Telephones - 2/1/80
Radios-B Radios - 1/1/81 Radios - 1/1/81
K Nuc lear Data Link c 3 1€ X *

-ll-



TABLE | (continued)
Decision Priority iead lmp lementation g*lcu Regulation
Action item Group Group Office Operating Reactors ants ruction Group
5 Traming, Drills, and lests A 2 113 X X
6 Interaction with Other Agencies C 2 £D0 X »
HiLs Emergency Preparedness of State and
Local Governments
| Near-Term Actions A ] SP X X v
2 Longer Term Actions c 2 SP X X
Ii.c Pub.ic Information
| Provide Information to Public ] 3 OPA X X
1T 0.7 Radiation Source Control
' Source Outside Containment A 2 NRR 1/1/80 14 u
2 Vent-Gas Systems 8 3 NER 9/1/80 114 U
3. Secondary System 8 2 NRR Evaluation - 4/15/80 Evaluation - 4/15/80
Modifications - 7/1/81 Modifications - 7/1/81 u
4 Large-Volume Noble Gas Recovery or
Delay System 2 RES X X
5 Auxiliary and Radwaste Building
Ventilation 8 2 NRR Evaluation - 8/1/80 Evaluation -~ ¢P
Modifications - 7/1/81 Modifications - 7/1/81 1]
(3 Radioiodine Adsorber Criteria B 3 RES 1/1/80 FL

-lz-



TABLE | (continued)

Decision Priority Lead Imp lementation lete Regulation
Action Item Group Group Office Operating Reactors ants r Construction Group
I11.8.2 Public Radiation Protection
improvement
1. Effluent Monitoring 8 3 NRR 12/1/81 12/1/8)
2 Radioiodine Pathway Dose Analysis B 3 NRR X B
3. Lwguid Pathway Radielegical Control 8 3 NRR 12/1/80 - Phased 12/1/80 - Phased
1 Offsite Dose Measurements B 3 NRR 671781 6/1/81
|
5 fose Lalculation Manual ) 3 NRR 6/1/81 6/1/81
| 6 Independent Measurements 8 2 113 X X U
HT. D 3  worker Radiation Protection
Improvement s
' Radiation Protection Plans 8 2 NRK 9/1/8) 9/1/81
2 Health Physics Rule - C 3 S0 X X
‘ Guide - B
3 Inplant Monitoring Short-term - A 3 NKR Radioiodine - 1/1/80 Radioiodine - FL
tong-term - B Addl. Monitors - 6/1/82 Add). Monitors - 6/1/82 U}
1 Control Room Habitability B 2 NRR Review - 5/1/80 Review - FP
Mod - 3/1/81 Mod - 3/1/81 u
) Data Base C 3 So 3/31/83 3/31/83



Action ltem Group

IV. NRC Organization, Management K Practices,
and Procedures

IV.A Overall Policy and Ovganization

| NRC Policy Statement on Safety d
2 Roles of Chairman, Commission,

and EDD 4
3 bDelegate Emergency Response ¢

Functions to a Single Commissioner

4 Achieve Single Location - lLong Lterm C

5 Achieve Single Location - laterim C

6 Reexamine Commission Role in C
Ad judication

7 Study Elimination of Monsafety C
Responsibilities

8. Study NRC Top Management Structure C
and Process

9. Reexamine Organization and C
Functions of NRC Offices

10. Revise Delegations of Autherity C
to Staff

TABLE | (conlinued)

Priority Lead lementation Complete Regulation
Group Office Operating Reactors 'lmﬁ%ﬁr Construction Group
2 Comm A X
3 Comm X X
3 Comm - X
2 Comm X X
] Comm X X
3 Comm X X
3 Comm X X
3 Comm X X
3 Comm X X
3 Comm X X

-l‘-



Action ltem

12.

13

s

15

16.

VB

Iv.B.2

Strengthen Role of ACRS

Study Need for Additional
Advisory Committees

Improve Public and Intervenor
Participation in Hearing Process

Study Construction-During-
Adjudication Rules

Study Need for IMI-Related
Legislation

Improve Overall Agency Attitude
Increase Emphasis on Human Factors
Reorganization of NRR

Acquisition of Expert Human
Factors Advice

Appoint Coordinator for Human
Factors Research

Increase Inspection and Enforcement
Effectiveness

Increase IE Effectiveness

IABLE 1 (continued)

Decision Priority Lead e n __ _lmplementation Complete aacar’ Regulation
Group Group Office Operating Reactors Plants r Construction Group
c 2 Comm X X
C 3 Comm . X
C 2 Comm X X
C 3 Comm X X
C 2 [ ) X Al
C 1 Comm X X
C 2 NRR X X
B 2 RES - .

B 2 RES X -
c 2 1E X X
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fAclE | (continued)

Decision Priority Lead Imp lementation lete Regulation
Action Item Group Group Operating Reactors Plants r Construction Group

Ives Strengthen Enforcement Process
I legislative Authority
2 Revise Enforcement Policy
Streamline NRC Practices Concerning
Instructions and Information for

L icensees

Develop Management Method
Extend Lessons Learned to
Licensed Activities Other Than
Power Reactors
Extend Lessons Learned
NRC Staff Training
Assess Iraining Needs
Safely Improvement
1 NRR Safety Improvement
IV.C Improve Followup on ACRS Advice

I Followup on Advice




TABLE | (continued)

Decision Priority Lead ___lmplementation ’ lete Regulation
Action Item Group Group Office  Operating Reactors “Plants r Construction Group
iv.D) Expand Research on Safety
Decisionmaking
1 formulate Alternative Safety
Criteria C 3 RES X X
ivp2 farly Resolution of Safety Issues
1. Plan for Construction Permit
Stage C 3 SO X X
2 Resolve Generic Issues by Rulemaking C 2 Comm x X
IV.D 3 lmprove Systematic Assessments
of Currently Operating Reactors
1 Assess Currently Operating Reactors c 2 NRR « X
IV.E lmprove Safety Rulemaking Procedures
1. Develop Public Agenda A 3 SO X X
2. Periodic ard Systematic
Reevaluation of Existing Rules A 3 ELD - X
3 Improve Rulemaking Procedures 4 k (341 X X
1 Study Alternative for lmproved
Rulemaking Process C 3 (381] K «

IV.F. 1 Expedite Staffing

¥ Expedite Staffing C 1 ADM < X




IV.F 2 Study Technical Manpower Resource
Limitations

| Comp lete Study

IVF 3 Increase Staff Capability
Through Technical Consultants

! Increase Capability

TABLE | (continued)
Decision Priority Lezd L Imp lementation Complete Regulation
Group Group Office Operating Reactors Plants under Construction Group
B 1 ADM X
8 2 AUM X X
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Acronym

AEOD
Al
AIF
AFW(S)
ALARA
ANL
ANS
ANST
ARAC
ASME
ATAT
BCL

© BOHT
BWR
CEA
CEA
cp

cY
DAS
0OE

GLOSSARY FOR TMI-2 ACTION PLAN

Definition

analysis and evaluation of operational data
Atomics International

Atomic Industrial Forum

auxiliary feedwater (system)

as low as reasonably achievable

Argonne National Laboratory

American Nuclear Society

American National Standards Institute
Atmospheric Response Advisory Capability
American Society of Mechanical Engineers
American Telephone & Telegraph

Battelle Columbus Laboratories

blowdown heat transfer

boiling water reactor

Cambridge Electron Accelerator (Harvard, MIT)
Commissareat a 1'Energie Atomique (France)
construction permit

calendar year

disturbance analysis system

Department of Energy

Draft - 1/23/80
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Acronym Definition

ECCS emergency core cooling system

EEI Edison Electric Institute (Task Force on Power Reactor
Health Physicists)

EIS environmental impact statement

EMS emergency medical services

ECC emergency operations center

EPRI Electrical Power Research Institute

EPZ emergency planning zones

ESF emergency safety features

FAA Federal Aviation Administration

FEMA Federal Emergency Management Agency

FIRS field incident radio system

FMEA failure mode effects analysis

FNP floating nucliear plant

FRG Federal Republic of Germany

GPU General Public Utilities

HF high frequency

HHS

HMB

HPC health physics center

HPS Health Physics Society

ICS integrated control system

IE (NRC) Office of Inspection and Enforcement

INPO Institute for Nuclear Power Operations
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Acronym Definition

IRC incident response center

IREP integrated reliability evaluation program
LASL Los Alamos Scientific Laboratories

LER Licensee Event Report

LMFBR liquid metal fast breeder reactor

LOCA loss-of-coolant accident

LOFT loss of fluid test

LOFW loss of feedwater

PGS liquid pathway generic study

LWR Tight water reactor

md manday

mm manmonth

MOU Memorandum of Understanding

MSLBIC main steam line break inside containment
mw manweek

my manyear

N.A. (N/A) not applicable

NAWAS National Warning System

NDL nuclear data link

NEA Nuclear Energy Agency

NIOSH National Institute of Safety and Health

NOAA National Oceanic and Atmospheric Administration
NPRDS nuclear plant reliability data system
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Acronym Definition

NRR (NRC) Office of Nuclear Reactor Regulation
NSAC nuclear safety analysis center
NSSS nuclear steam supply system
NTOL near-term operating license
NWS National Weather Service

0ocC (NRC) operations center

oL operating license

oLB operating license board

OPA Office of Public Affairs

oPX Direct Dedicated Phone Lines
OR operating reactor

ORNL Oak Ridge National Laboratory
0SC operational support center
PAG protective action guidelines
PAHR post-accident heat removal
PAS

PBE prompt burst experiments

PBF Power Burst Facility (INEL)
PCS

PHS Public Health Service

PKL

PORV power-operated relief valve
PWR pressurized water reactor

QA quality assurance



QC
RAB
RAC
RCS
RCIC
RERC
RERO
_RERP
RES
RETS
RFP
RHR
RO
RPP
RRT
RSR
SAFER
Sandia
SO
SopP
SP
SRO
SSER

Definition

quality control

Radiological Assessment Branch

Regional Advisory Committee (Federal)
reactor coolant system

reactor core isolation cooling system
radiological emergency response coordination
radiological emergency response operations
radiological emergency response planning
Office of Nuclear Regulatory Research
radiological effluent technical specifications
request for precposals

reactor heat removal

reactor operator

radiation protection plan

(DOE RRT program)

reactor safety research

(RES)

Sanaia Laboratories

(NRC) Office of Standards Development
standard operating procedure

Office of State Programs

senior reactor operator

standard safety evaluation report
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’ Acronym

STA
TEDA
TLTA
TERC
TIO
TMI
TSC

Definition

shift technical advisor

triethylene diamine

two-loop test apparatus

Technical Education Research Center
technical integrating office (DOE)

Three Mile Island (Nuclear Power Station)
technical support center

Technical Working Group

United Kingdom

Draft - 1/23/80




KEY TO REFERENCES

The final paragraph of each Task Action Plan lists the reference materials

related to that Task. In each instance, the first reference is to the "Report

of the President's Commission on the Accident at Three Mile Island." This
report is available at the U.S. Government Printing Office. It has been
assigned the Library of Congress Catalog Card Number 79-25694. It is also

available from Pergamon Press.

The remaining references, listed as "Other," are NRC documents. Those listed

as NUREG-XXXX are available for purchase from: GPO Sales Program, Division of
Technical Information and Document Control, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555 and the National Technical Information Service, Springfield,

Virginia 22161. To avoid frequent repetition within this document, the NUREG

reports are listed only by number. A complete list with title, author, and

date of publications follows:

WASH-1400 (NUREG-75/014), "Reactor Safety Study - An Assessment of Accident
Risks in U.S. Commercial Nuclear Power Plants," Executive Summary, Main

Report, Appendices 1-11, U.S. Nuclear Regulatory Commission, December 1975.

NUREG-75/085, "Standard Review Plan for the Review of Safety Analysis Reports
for Nuclear Power Plants - LWR Edition," U.S. Nuclear Regulatory

Commission, 1975.



NUREG-0292, "Nuclear Power Plant Licensing: Opportunity for Improvement,"

U.S. Nuclear Regulatory Commission, June 1977.

NUREG-0499, "Rulemaking Statement on General Policy for Rulemaking to Improve
Nuélear Power Plant Licensing," U.S. Nuclear Regulatory Commission,

December 1978.

NUREG-0553, "Beyond Defense-in-Depth: Cost and Funding of State and Local
Government Radiological Emergency Response Plans and Preparations in
Support of Commercial Nuclear Power Plants," U.S. Nuclear Regulatory

Commission. October 1979.

NUREG-0565, "Staff Report on the Generic Evaluation of Small-Break Loss-of-
Coolant Accident Behavior for Babcock and Wilcox Operating Plants,"

U.S. Nuclear Regulatory Commission, to be issued.

NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short-Term

Recommendations," U.S. Nuclear Regulatory Commission, July 1979.

NUREG-0585, "TMI-2 Lessons Learned Task Force Final Report,"” U.S. Nuclear

Regulatory Commission, August 1979.

NUREG-0600, "Investigation into the March 28, 1979, Three Mile Island Accident
by Office of Inspection and Enforcement," U.S. Nuclear Regulatory Commission,

August 7 79.



NUREG-0611, "Generic Evaluation of Feedwater Transients and Small Break Loss-of-
Coolant Accidents in Westinghouse Designed Operating Plants,”" U.S. Nuclear

Regulatory Commission, to be issued.

NUREG-0616, "Report of Special Review Group, Office of Inspection and Enforcement,
on Lessons Learned from Three Mile Island," U.S. Nuclear Regulatory

Commission, to be issued.

NUREG-0625, "Report of the Siting Policy Task Force," U.S. Nuclear Regulatory

Commission, August 1979.

NUREG-0626, "Staff Report on the Generic Assessment of Feedwater Transients
. and Small Break Loss-of-Coolant Accidents in Boiling Water Reactors

Designed by the General Electric Company," U.S. Nuclear Regulatory

Commission, to be issued.

NUREG-0632, "NRC Views and Analysis of the Recommendations of the President's
Commission on the Accident at Three Mile Island," U.S. Nuclear Regulatory

Commission, November 1979.

NUREG-0635, "Generic Assessment of Small Break Loss-of-Coolant Accidents in

Combustion Engineering Designed Operating Plants," U.S. Nuclear Regulatory

Commission, to be issued.
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Task I.A.1
Draft 2 - 1/23/80

TASK I.A.1 OPERATING PERSONNEL AND STAFFING

A. OBJECTIVE: Complex transients in nuclear power plants place high demands

on the operators in the control room. The objective of the actions described

in this task is to increase the capability of the shift crews in the control

room to operate the facility in a safe and competent manner by assuring that a
proper number of individuals with the proper qualifications and fitness are on
shift at all times. The work to improve the design of control rooms is described

elsewhere in this plan.

B.  NRC ACTIONS

1. Shift technical advisor.

a. Description: Technical advisors with engineering expertise and
special training in plant dynamic response are required by NRC to accomplish
two functions: (1) on-shift advice and assistance to the control room super-
visor in the event of an accident, and (2) evaluation of operating experience.
In the past, the staff has accepted the assignment of these two functions to
two separate groups at the prerogative of the individual licensee. With the
implementation of item I.B.1.1, the staff will require that the operating
experience evaluation function be assigned to the onsite safety engineering
group. The long-term need for a shift technical advisor to provide advice to
the control room supervisor may be eliminated when upgraded qualifications for

the control room supervisor and improved control rooms have been attained.
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b. Schedule: NRR issued letters to: operating plant licensees on

September 13 and October 30, 1979; pending operating license applicants on
September 27, 1979 and November 9, 1979; and pending construction permit
applicants and licensees of plants under construction on October 10, 1979 and
November 9, 1979. NRR will review applications for operating licenses and
include this requirement in technica’ specifications. NRR will perform retrofit
of operating plant technical specifications at the earliest practicable date.
IE will review implementation for operating plants in early 1980, and before

fuel load for new operating licenses.

c. Resources: NRR FY80 - 0.2 my, FY81 - 0.2 my; E FY80 - 0.5 my and
$4,500, FY81 - 0.1 my and $900.

-8 Shift supervisor administrative duties.

a. Description: The objective is to increase the shift supervisor's
attention to his command function by minimizing ancillary responsibilities.
NRR has required all operating plant licensees to review the administrative
duties of the shift supervisor by the senior officer of each utility
responsible for plant operations. Administrative functions that detract from
or are subordinate to the management responsibility for assuring the safe
operation of the plant are to be delegated to other operations personnel not
on duty in the control room. The same requirement will be imposed by the

licensing review staff on all operating license applicants.

b. Schedule: NRR issued letters to: operating reactors on September 13,

1979 and October 30, 1979; operating license applicants on September 27, 1979

§.A.1~8
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and November 9, 1979; and pending construction permit applicants and licensees
of plants under construction on October 10, 1279 and November 9, 1979. The
depth of NRR review for operating license applicants will be limited to con-

firmation that the applicant commits to meet the requirement.

€. Resources: NRR FY80 - 0.1 my, FY81 - 0.1 my.

3. Shift manning.

a. Description: NRR will develop reguirements and issue instructions
to operzting plant licensees and operating license applicants to assure the
necessary number and availability of personnel to man the operations shifts.
The requirements will include administrative procedures to govern the movement
of key individuals about the plant to assure that qualified individuals are
readily available in the event of an abnormal or emergency situation. They

will also include new administrative procedures that limit overtime.

The interim requirements on the number and qualifications of operators to be
present in the control room will include the present more conservative staff
practice for minimum shift staffing of licensed plants, as described in the
Standard Review Plan, Section 13.1.2, NUREG-75/087, subject to the condition
that there be one reactor operator and one senior operator in the control room

at all times other than during cold shutdown conditions.
These interim shift manning requirements will also include provision of an
aide to the shift supervisor. The purpose of the aide is to assure that, over

the long term, the shift supervisor is substantially relieved of routine
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Draft 2 - 1/23/80
administrative duties (item 2 above) and that there are sufficient supbcrt
personnel in the control room to respond to non-control or command responsi-
bilities, such as manning the telephone link to NRC and activating the onsite
technical support center. An operator trainee may be considered as aide to

the shift supervisor for functions that have substantial training value.

b. Schedule:

(1) NRR will have criteria ready to issue by March 1, 1980.

(2) 1IE will review implementation by January 1, 1981.

L. Resources: NRR FY80 - 0.2 my, FY81 - 0.1 my; IE FY80 - 0.5 my and
$4,500, FY81 - 0.1 my and $900.

4. Codification of short-term upgrading.

a. Description: SD will include the short-term requirements in items 1
through 3 above in conjunction with comprehensive revisions of affected
Regulatory Guides 1.33 and 1.8. The Standard Review Plan and the Standard

Technical Specifications will be changed by NRR to reflect such changes.

b. Schedule: SD will issue Regulatory Guide 1.33 by September 1980.
NRR will revise the Standard Technical Specifications and the Standard Review
Plan by December 1981. (See item I.A.2.6 for schedule for revision of Regulatory

Guide 1.8.)
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c. Resources: NRR FY80 - 0.2 my, FY81 - 0.4 my, FY82 - 0.1 my; SO
FY80 - 0.2 my, FY81 - 0.33 my; ADM FY81 - 0.3 my and $19,000.

5. Long-term upgrading.

a. Description: SD will develop proposed changes to 10 CFR 50 for con-
sideration by the Commission to effect appropriate changes concerning plant
staffing, including shift manning and control room presence. When revising
the regulations, the staff will consider increasing the size of the shift opera-
tor complement by requiring the presence of two reactor operators and one senior
reactor operator in the control room at all times during normal cperations.
Provisions for working tours and status checks of the plant by individual oper-
ators ncrmally assigned to the cc «trol room will be considered. The results
of the study of operator licensing (RFP-NRR-80-117) and the study of utility
management and technical resources (NRC-03-80-105) will be considered. In
addition, the comments of the ACRS in its letter of December 13, 1979 will be

considered.

<

b. Schedule: SD will issue the proposed rule for comment by March 1982,

and issue the effective rule by March 1983.

. Resources: SD FY82 - 0.5 my, FY83 - 0.5 my; NRR FY82 - 0.2 my; ADM
FY82 - 0.2 my and $7,000, FY83 - 0.5 my and $9,000.
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. C.  LICENSEE ACTIONS

Shift technical advisor.

Description: Licensees will hire and train shift technical advisors.

b. Implementation: Operating reactors are required to have shift tech-
nical advisors on duty by January 1, 1980; they are to be fully trained by
January 1, 1981. Operating license applicants will provide shift technical
advisors before fuel loading; they are to be fully trained by January 1, 1981,

or before the operating license is issued, whichever is later.

€. Resources: $500,000 per year, per site (based on 6 full-time

employees plus relief).

' 2. Shift supervisor administrative duties.

’ a. Description: The senior officer will perform a review of shift super-
visor duties and relieve the shift supervisor of non-safety administrative duties,
either by providing an administrative assistant on back shifts or by scheduling

routine administrative work for day shifts (see also item I.A.1.3).

b. Implementation. Operating reactors will complete by January 1, 1980.

Operating license applicants will complete before fuel loading.
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. * €. Resources: None, assume delegation to existing personnel.

3. Shift manning.

a. Description: Licensees and applicants will recruit and train the

additional personnel for shift operations and develop cvertime procedures.

b. Implementation: Operating reactors will meet personnel requirements
by July 1, 1981. and overtime procedures by July 1, 1980. Operating license
applicants will complete procedures and personnel reguirements before fuel

loading.

c. Resources: Approximately $500,000 per year on the average (based on

. estimate of at least two extra people per shift plus relief).
4. Codification of short-term upgrading: No licensee action is reguired.
5. Long-term upgrading: No licensee action is required unless rule changes
increase requirements beyond those issued by the preceding NRC .items I.A.1.1

through I1.A.1.3.

D. OTHER ACTIONS: None.
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. E.  REFERENCES

President's Commission Report: Items A.4.a and B.4

Other:

NUREG-0578, Recommendations 2.2.1.a and 2.2.1.b
NUREG-0585, Appendix A, Recommendations 2 and 3
NUREG-0616, Recommendation 6

RFP-NRC-80-117, Requirements for Operator Licensing
NRC-03-80-105, Utility Management and Technical Resources

Letter from Chairman, ACRS, to Chairman, NRC, dated December 13, 1979,

"Report on TMI-2 Lessons Learned Task Force Final Report"
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TASK I.A.2 TRAINING AND QUALIFICATIONS OF OPERATING PERSONNEL

A. OBJECTIVE: Improve the cabability of operators and supervisors to unier-
stand and control complex reactor trans ents and accidents, and improve the
general capability of an operations organization to respond rapidly and effec-
tively to upset conditions. The objective ‘s to increase the education,
experience, and training requirements for ¢ *arators, senior operators, super-
visors, and other personnel in the operations organization to substantia.ly

increase their capability to perform their duties.

B.  NRC_ACTIONS

B Immediate upgrading of operator and supervisor training and qualifications.

a. Description: NRR will require all operating plant licensees and all
license applicants to provide specific improvements in training and qualifica-
tions of operating personnel including shift supervisors, senior operators,
and control room operators. NRR will also require that a level of corporate
operations management that is higher than previously required must certify the
fitness of candidates for operator licensing by NRC. The NRR staff will review
the contents of revised training programs, and the IE staff will audit the
implementation. NRR will indicate that licensees need to make every effort to
meet the requirements as soon as possible within the time limits specified

below for each change.
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. (1) Qualifications

(a) Shift supervisor* - Applicants for operator licenses shall
meet the experience requirements of Recommendation 1 of SECY 79-330F six months
after the requirement issue date. An applicant for a senior operator license
shall have oeen a licensed operator for one year commencing one year after the
requirement issue date (Recommendation 2 of SECY 79-330E). In the long term,
Regulatory Guide 1.8 (and associated ANS Standard 3.1) will be revised to
include the education requirements of NUREG-0585, Recommendation 1.6(2), for
implementation by about 1983 (same as shift technical advisor) and implementa-
tion of Recommendation 1.6(1) by about 1985 (bachelor of science degree in
science or engineering, or equivalent). Regulatory Guide 1.8 and ANS 3.1 are
being revised to include specification of more detailed criteria for this Tonger

. term. The ACRS letter of December 13, 1979, offered constructive advice in
the area of personnel gualifications and training to be factored into the staff's

review of these revised standards.

(b) Shift senior operator (other than shift supervisor)*: The
applicants for senior reactor operator shall meet license requirements for shift

supervisors specified above.

(c) Control room operators: There is no immediate change

required.

*Precritical applicants will be required to meet unique qualifications designed
to accommodate the fact that their facility has not yet been in operation.
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(2) Training

(a) Shift supervisor - Training programs for shift supervisors
shall emphasize and reinforce the responsibility for safe operation and the
management function to assure safety (NUREG-0578, Recommendation 2.2.1.a).
Those individuals applying six months after the requirement issue date* shall

have three months shift training (Recommendation 3 of SECY 79-330E).

(b) Senior operator*: Applicants shall have three months of
shift training six months after the date of the requirement (Recommendation 3
of SECY 79-330E).

(c) Control room operators*: Individuals applying six months
after the requirement issue date shall have three months training on shift as
an extra person in the control room (Recommendation 3 of SECY 79-330E).

b.  Schedule: The requirements will be issued by April 1, 1980.

C. Resources: NRR FY80 - 0.6 my; SD FY80 - 0.3 my, FY81 - 0.2 my; ADM
FY80 - $3,000, FY81 - 0.1 my and $3,000; IE FY80 - 1.0 my and $9,000.

& Training and qualification of other operations personnel.

a. Description: GZach licensee will be required to review, within one

year, its training proaram for all operations personnel, including maintenance

®Precritical applicants will be required to meet unique qualifications designed
to accommodate the fact that their facility has not yet been in operation.
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and technical personnel, and to justify the acceptability of training programs
on the basis that these programs provide sufficient assurance that safety-related
functions will be effectively carried out. Documentation of this review and
justification will be retained onsite for inspection, but need not be submitted
to the NRC for review. The preferred method of fulfilling this recommendation
is a position task analysis, in which the tasks performed by the person in each
position are defined, and the training, in conjunction with education and
experience, is identified to provide assurance that the tasks can be effectively
carried out. The position task analysis will include normal and emergency
duties (such as maintenance activities), and place emphasis on the role played
by every member of an operations organization that assures safe plant operations.

A1l levels of the operations organization will be included.

The scope of emergency duties defined in the position task analysis will not
be restricted to oniy the transients and accidents considered in the design
basis. The training will recognize that events beyond the current licensing
design basis events can occur. The training will include the use of the
systems already installed at the plant to control or mitigate the consequences

of accidents in which the core is severely damaged.

The staff has a contract (NRC-03-08-116) with Basic Energy Technology Associates,
Inc. (BETA), that includes study of selection, training, and qualifications of
maintenance personnel. The results of this study will be considered in the

development of requirements in this area.
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b. Schedule: NRR will issue a requirement by May 1980.

€. Resources: NRR FY80 - 0.1 my and $10,000; IE FY81 - 1.0 my and
$9,000.

3. NRR audit training programs for licensed operators.

a. Description: NRR will develop criteria and procedures to be used in
auditing training programs, including those provided by reactor vendors. The
audit to be conducted by NRR will assure that training is formalized and struc-
tured, including the use of lesson plans, qualified instructors, qualified
supervision of instructors, and proper conduct of testing. The audits will
eventually be in conformance with training institute accreditation described
below. Pending accreditation of training institutions, the NRR audit criteria
will include a requirement that phases II, III and IV cold-training operational
program instructors and all hot-training operational program instructors hold
or have previously held a senior ra2actor operator (SRO) license or certification
on a comparable nuclear power plant. These instructors will be required to
’successfully participate in requalification programs to retain instructor status,
or possess instructor certification from INPO, provided that such a certification
program has been examined by NRC and found to be acceptable. The audit criteria
will also place emphasis on the instructors' ability to teach as well as their
technical knowledge (NUREG-0585, Recommendation 1.4(6), Recommendation 5 of

SECY 79-330E).

b. Schedule: NRR will complete criteria development by June 1980, and

begin auditing by July 1980.
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C. Resources: NRR FY80 - 0.5 my; FY81 - 1.3 my; ADM FY80 - 0.1 my;

FY81 - 0.1 my and $7,000.

4. NRR participation in IE inspector training.

a. Description: As part of the established IE inspector training program,
operator licensing and human factors personnel in NRR will provide instruction
on the role and licensing of reactor operations staff, including the types of
feedback of field observations needed by the NRR staff (NUREG-0585, Recommen-
dation 1.4(1)).

b. Schedule: The inspection program will be initiated in July 1980.
€. Resources: NRR FY80 - 0.2 my, FY81 - 0.1 my.
s. Plant drills.

a. Description: NRR will require licensees to &evelop and conduct
in-plant drills by shift operating personnel. Normal and off-normal operating
maneuvers will be required to be simulated for walk-through drills on a plant-
wide basis. Drills will also be required to test the adequacy of reactor and

plaiil operating procedures (NUREG-0585, Recommendation 1.3).

Over the long term, the staff will give consideration to the need for 1 standard
on in-plant drills analogous to the casualty drill manual used in naval reactors.
The results of study NRR-80-117 will be considered in the development of long-
term recommendations, as will the conduct of drills involving actual maneuvers

of the plant and the desirability of initiation of drills by NRC inspectors.
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b. Schedule: Issue short-term requirements by May 1980. Develop long-

term standard and issue for comment by May 1981.

€. Resources: NRR FY80 - 1.0 my, FY81 - 1.0 my; ADM FY80 - $5,000,
FY81 - $5,000.

6. Long-term upgrading of training and qualifications.

a. Description: SD will develop new regulations and regulatory guides
for training and qualifications of reactor operators, senior operators, shift
supervisors, auxiliary operators, technicians, and possibly other operating

personnel.

(1) SD will revise Regulatory Guide 1.8 (ANSI/ANS 3.1) to incorporate
the shorter term requirements described above and any other changes resulting

from the national. standards effort.

(2) Based on NRR review of study NRR-80-117, "Requirements for
Operator Licensing," SD will make recommendations to the Commission and factor

decisions into regulatory guide or regulation changes.

(3) SD will develop revised 10 CFR 55 for action by the Commission
to incorporate short-term changes described above plus a requirement for
mandatory simulator training for all applicants for licenses (Recommendation 7,
SECY 79-330E), mandatory simulator training in requalification (Recommenda-
tion 11), instructor qualifications, NRC administration of requalification

examinations (Recommendation 9), NRC administration of certification
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examinations (Recommendation 5), release of examination results (Recommenda-
tion 14), mandatory operating tests at simulators, and criteria on exercises

to be performed on the simulators (Recommendation 4, SECY 79-330F).
(4) NRR will develop a paper for Commission consideration of and

decision on NRC training workshops for licensed personnel (NUREG-0585,

Recommendation 1.4(5)).

(5) IE will develop inspection procedures for training programs

(NUREG-0616, Recommendation 2.4.2.).

(6) NRR will establish definitive instructional requirements for

the basic course in nuclear power fundamentals in licensee training programs.
b. Schedule:

(1) SD will issue revised Regulatory Guide 1.8 for public comment

by June 15, 1980.

(2) SD will complete its review of study NRR-80-117 and submit a

paper to the Commission by October 1, 1980; revise and reissue for comment

Regulatory Guide 1.8 resulting from Commission action on study; complete public

comment by March 1, 1981; and complete effective guide by February 1, 1982.

(3) SD will revise 10 CFR 55 and issue the revision for public comment

by October 1, 1980; the effective rule will be issued by September 1, 1981.
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‘ (4) NRR will make recommendations to Commission by January 1, 1981.
(5) IE will develop procedures by February 1, 1982.
(6) NRR will establish instruction requirements by January 1, 1982.

e Resources:

(1) SR FY80 - 1.2 my, FY81 - 0.33 my; NRR FY80 - 0.1 my; ADM FY80 -
0.4 my and $23,0(u, FY81 - 0.3 my and $31,000.

(2) SD FY81 - 0.33 my; NRR FY80 - 0.4 my and $200,000.
' (3) SD FY80 - 0.1 my, FY81 - 0.5 my; NRR FY80 - 0.5 my, FY81 - 0.5 my.
(4) NRR FY81 - 0.3 my.
(5) IE FY81 - 1.33 my and $11,900.
(6) NRR FY80 - 0.3 my, FY81 - 0.1 my.
7.  Accreditation of training institutions.
a. Description: NRR will complete an ongoing study of procedures and
requirements for NRC accreditation. NRR will prepare an information paper con-
cerning accreditation. SD will prepare a Commission paper presenting the pros

and contras of various NRC approaches to accreditation of training institutions,
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coordinate with INPO to include thorough discussion and assessment of INPO

programs.

b. Schedule: NRR will complete study by April 1980. NRR will complete
information paper by June 1980. SD will complete a Commission action paper by
May 1981.

€. Resources: NRR FY80 - 0.4 my and $80,)00, FY81 - 0.2 my; SD FY80 -
0.6 my, FY81 - 1.0 my; ADM FY80 - 0.2 my and $7,000, FY81 - 0.2 my and $7,000.

C.  LICENSEE ACTIONS

e Immediate upgrading of training and qualifications.

a. Description: All operating license applicants and operating reactor

licensees must recruit and train personnel to meet the new requirements.
b. Implementation: Licensed operators must meet the requirements for
iicensing and relicensing on the schedule through 1985 as defined in NRC

item I.A.2.1.

£. Resources: $300,000 per year per plant for increased salaries and

increased time in training.
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. 2. Training and qualifications of other operations personnel.

a. Description: Licensees will perform position task analysis for all
operations personnel and upgrade training and qualifications as found to be

necessary.

b. Implementation: Operating reactors must complete analysis and conduct
retraining by May 1981. Applicants for operating licensas must complete analysis
and conduct retraining by May 1981 or before operating license is issued, which-

ever is later.

3. NRR audit training programs for licensed operators: Requires no licensee

action.
4. NRR participate in IE inspector training: Requires no licensee action.
A Plant drills.

a. Description: Licensees will establish and execute a program for in-

plant safety drills that meets NRC requirements.
b. Implementation: Operating reactors will begin drills by January 1,
1981. Operating license applicants will begin drills by January 1, 1981, or

before operating license issuance, whichever is later.

c; Resources: 1 my per reactor to establish program. Resources to execute

. program are dependent on scope of long-term program and are expected to be high

I.A.2-11



Task [.A.2
Draft 2 - 1/23/80

. (for example, long-term requirement for plant maneuvers during outage periods

for retraining of new crews).
6. Long-term upgrading of training and qualification.

a. Description: Licensees will recruit or train personnel to comply
with revised Regulatory Guide 1.8; make arrangements for simulator training of
all operator and senior applicants; make arrangements to have personnel attend

the workshop; and revise training to upgrade fundamentals course.

b. Implementation: Both operating reactors and applicants for operating
licenses will meet criteria by the date specified in Regulatory Guide 1.8; meet
requirements by date specified in revised 10 CFR 55; make arrangements for work-

. shop by November 1, 1980; and provide new training in upgraded fundamentals

course by 1 year after issuance of revised criteria.

¢, Resources: Up to $300,000 per year in salaries for training staff

and $8,000,000 capital expenses for simulator purchase.

7. Accreditation of training institutions: The intent is that all licensees
would be required to use accredited training institutions once such a program

is in place.

D.  OTHER ACTIONS: None.
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' E. REFERENCES
President’'s Commission Report: Items A.4.a.(i), C.1, C.2, C.3, and C.3.d

Other: NUREG-0585, Recommendations 1.1, 1.2, 1.3, 1.4, and 1.6
NUREG-0616, Recommendations 2.4.2-1 and 2.4.2-7
RFP-NRR-80-117, Requirements for Reactor Licensing
SECY-79-330E/F Qualifications of Reactor Operators
ACRS letter dated December 13, 1979, to Chairman, NRC, "Report on TMI-2
Lessons Learned Task Force Final Report"

ACRS letter dated May 16, 1979, to Chairman, NRC Interim Report No. 3
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TASK I.A.3 LICENSING AND REQUALIFICATION OF OPERATING PERSONNEL

A. OBJECTIVE: Upgrade the requirements 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. Increase the reguirements for initial issuance of licenses and for

license renewals and provide closer NRC monitoring of licensed activities.

B.  NRC_ACTIONS

1. Revise scope and criteria for licensing examinations.

a. Description: NRR will notify all licensees 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 based on
Commission Action on SECY 79-330E (Recommendations 10, 12, 13). The notifica-
tion will include a new category on operator and senior operator examination
dealing with thermodynamics and related subjects; establish time limits for
applicants to complete the examination; increase the passing grade to 80 percent
overall with a minimum grade of 70 percent in each category; require that senior
operators take oral examinations; and change requalification programs to reflect

new initial requirements for issuance of licenses (Task I[.A.2).

b. Schedule: NRR will issue requirements by March 1, 1980, and will

begin examining to the new criteria by April 1, 1980.

I.A. 31
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C. Resources: NRR FY80 - 5.5 my, FY81 - 4.3 my.

2. Personnel selection process.

a. Description: NRR will require that licensees develop auditable proce-
dures to indicate a formal process of selecting shift supervisors and technical
advisors, including input from top utility management. IE will develop proce-
dures for auditing the process used by licensees in selecting and certifying
shift supervisors and shift technical advisors. One purpose of the audit is
the need for NRC to confirm that the corporate management level of the utility
has established a definitive presence for itself and its responsible line
operating managers in selecting, qualifying, and training key personnel (see

NUREG-0585, Recommendation 1.4(4)).

b. Schedule: NRR will issue requirement to licensees by March 1, 1980.

IE will begin audit by January 1, 1981.

c. Resources: NRR FY80 - 0.1 my, FY81 - 1 my; IE FY80 - 0.3 my,
FY81 2 my.

& NRC operator licensing reforms.

a. Description: NRC will develop and implement a plan to relocate
operator licensing branch (OLB) examiners at Nuclear Power Plant Simulator
Training Centers or in IE regions (Recommendation 1.4(7), NUREG-0585) and factor
in the results of the study of RFP-NRR-80-117. A study of the staffing of the

operator licensing program and the qualifications and training of examiners
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will be initiated (Recommendation 16, ECY 79-330E). A plan to report operator
errors and to act on operator errors with respect to continuation of licensing
will be developed and implemented (Recommendation 1.4(2), NUREG-0585). [Note
that the specification of simulator exercises to be performed is inherent in
item I.A.2.6(1). The requirements for simulator use (Recommendations 7 and 11,
SECY 79-330E), for instructor qualifications, for NRC administration of requali-
fication examinations (Recommendation 9, SECY 79-330E), and for release of
examination results (Recommendation 14, SECY 79-330E) are included in item
[.A.2.6(3).]

b. Schedule: A Commission paper will be submitted for consideration by

July 1, 1981.

c. Resources: NRR FY80 - 1.2 my, FY81 - 2.0 my; SD FY80 - 1.6 my,
FY81 - 1.0 my.

4, Requirements for operator fitness.

a. Description: A regulatory approach will be developed for Commission
consideration to provide assurance that applicants for operator and operations
supervisor licenses are psychologically fit (stress and malevolence), and to
prohibit Ticensing of persons with histories of drug and alcohol abuse or with
histories of criminal backgrounds. Studies, criteria development, public comment,
criteria issuance, and implementation are involved. Two studies of interest
are already under way in SD: (1) standards for psychological assessment of
plant personnel, and (2) behavioral observation program to assure continued

reliability of employees.
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b. Schedule: 0Ongoing studies will be completed by October 1980; staff
policy will be proposed to Commission by January 1981. SD will issue regulatory
guide for comment by January 1982 and issue effective guide by December 1982.

€. Resources: SD FY80 - 0.15 my, FY81 - 0.25 my, FY82 - 0.25 my, FY83 -
0.25 my; ADM FY80 - $2,000, FY81 - 0.1 my and $10,000.

5. Licensing of additional operations personnel.

a. Description: NRR will continue to study the question of which plant
personnel, other than reactor operators and senior operators, may need to be
licensed by NRC. The study submitted to the Commission for review will include
consideration of managers, engineers, auxiliary operators, maintenance personnel,
technicians, and shift technical advisors. The study will also include consider-
ation of the training, qualification, and certification efforts for such personnel
undertaken by the Institute for Nuclear Power "perations. Furthermore, the
study will also include consideration of the results of NRR-80-117, which is

planned for compl:tion in September 1980.

b. Schedule: NRR will report results of staff study and recommend policy

for adoption by Commission by March 1, 1981.

€. Resources: NRR FY81 - 0.5 my; ADM FY81 - 0.2 my and $15,000.
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6. Establish statement of understanding with INPO and DOE.

a. Description: A statement of understanding between the Institute for
Nuclear Power Operations, the Department of Energy, and the NRC will be developed
for consideration by the Commission. The statement will address the extent,
if any, to which NRC should review or rely upon the training, certification,

and other activities of the Institute and the ceneral conditions for such reliance

in the future.

b.  Schedule: A Commission paper will be submitted by June 1, 1981.

€. Resources: NRR FY81 - 0.5 my: SD FY81 - 0.33 my; IE FY81 - 0.2 my.

C.  LICENSEE ACTIONS

s 1 Revise scope and criteria for licensing examinations.

a. Description: Licensees will prepare applicants for new examinations
and will develop and implement new examination criteria and lecture schedules

for the requalification program.

b. Implementation: Operating reactors must complete by April 1, 1980;
applicants for operating licenses must comnlete by April 1, 1980 or before

operating license issuance, whichever is later,

g, Resources: Small.




Task I.A.3
Draft 2 - 1/23/80

. 2. Personnel selection process.

a. Description: Licensees will develop auditable procedures for selection

of shift supervisors and shift technical advisors.

b. Implementation: Operating reactors must complete by January 1, 1981;
applicants for operating licenses must complete by January 1, 1981 or before

operating license issuance, whichever is later.

& NRC operator licensing reforms: No licensee action is required.

4. Requirements for operator fitness: Licensees will be required to demon-
strate fitness of operators, but the future in this area is too difficult to

. project at this time to provide meaningful schedules and resources.

9. Licensing of additional operations personnel: No licensee action is

required.

6. Establish statement of understanding with INPO: No licensee action is

required.

0. OTHER ACTIONS: None.
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‘ E.  REFERENCES

President’'s Commssion Report: Recommendations C.2, C.3, and Finding F.3.b

Other: NUREG-0585, Recommendations 1.4(2), (4), (7) and 1.8
NUREG-0616, Recommendations 2.4.2-1, 2, 5
RFP-NRR-80-117, Requirements for Operator Licensing
SECY-79-330E, Qualifications of Reactor Operators
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TASK I.A.4 SIMULATOR USE AND DEVELOPMENT

A.  OBJECTIVE: Operators have not been well enough trained in the recognition

and control of complex transients with multiple equipment failures or operator

errors. The objective is to establish and sustain a high level of realism in

the training and retraining of operators, including dealing with complex transients
involving multiple permutations and combinations of failures and errors. Another
overall objective is to improve diagnostic capability and general knowledge of

nuclear power plant systems.

NRC_ACTIONS

Initial simulator improvemont.

Description:

(1) Short-term study of training simulators: NRR and RES will
collaborate on a short-term study to collect and develop corrections for the
presently identified weaknesses of training simulators. The short-term objective
is to establish and sustain a higher level of realism in the training of operators,
including dealing with transients, where such gains can be quickly made. In
the study, explicit consideration will be given to the programmatic views of
Admiral H. G. Rickover in his statement to the Congress on May 24, 1979, and
his amplifying remarks in his memorandum to Chairman Ahearne dated December 14,

1979.
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(2) Interim changes in training simulators. Based on *he results of
the short-term study described above, NRR will require that specific weaknesses

are corrected in the simulators used to train lizensed operators.

b.  Schedule:

(1) Short-term study of training simulators: The short-term study
will be completed by July 1980.

(2) Interim changes in training simulators: NRR will issue require-
ments by August 1980.

g. Resources:

(1) NRR FY80 - 0.5 my and $80,000; ADM FY80 - 0.2 my and $15,000.

(2) NRR FY80 - 0.5 my, FY81 - 0.8 my.

2. Long-term training simulator upgrade.

a. Description:

(1) Research on training simulators: Research studies will be performed

to improve the use of simulators in training operators, develop guidance on
the need for and nature of operator action during accidents, and gather data

on operator performance. Tasks include the following:

[.A.4-2
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(a) Simulator capabilities: The accident sequences in WASH-1400
and subsequent risk analyses will be reviewed to identify those combinations
of equipment failures and operator errors that will be reproducible by simulators.
Advanced codes will be used to calculate the physical response of plant systems
during these conditions to assure. that the simulators properly represent these

responses.

(b) Safety-related operator action: Operating experience will
be reviewed to provide data on operator response times during actual and
hypothetical accident conditions. The tasks that test an operator's capability
to recognize and cope with an accident situation will be analyzed. Operator
training programs will be reviewed with respect to the results of these analyses

and training improvements will be recommended. Recommendations will be developed

relative to the degree of automation that should accompany the activation and

operation of engineered safety features, as well as the resulting information

display.

(c¢) Simulator experiments: Experiments will be designed and
conducted to determine operator error rates under controlled conditions. This
research can yield quantitative results on the effectiveness of proposed changes
in information access and display, improved diagnostics, corrective action aids,

and improved control room design.

(2) Upgrade training simulator standards: SD has prompted a review
and updating of ANSI/ANS 3.5-1979, Nuclear Power Plant Simulators (this effort

is currently under way).
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(3) Regulatory guide on training simulators: SD will issue a

regulatory guide for public comment endorsing ANS 3.5-1979. Based on the results
of the short-term study (item 1 above), public comment, research (item 2 above),
the revised ANS-3.5, and the study of NRR-80-117, "Requirements for Operator
Licensing." SD will revise and issue the regulatory guide for acceptability of
nuclear power plant simulators for use in training programs. SD will include

procedures and criteria for testing simulators against the regulatory guide.

(4) Review simulators for conformance to criteria: Simulator owners

will be required to submit a report that indicates a plan for compliance with

a regulatory guide. Submittals from simulator owners will be reviewed and
verified, through testing, to assure that the simulators conform to the

regulatory guide or they utilize acceptable alternatives.

Schedule:

(1) Research on training simulators: The review of simulator
capabilities will be inftiated by May 1980, and will provide recommendations
for sequences to be simulated as risk analyses and advanced codes become
available. Tasks analyzing the capability of an operator to respond to accident
conditions will be completed by June 1981, and recommendations will be developed
by September 1981. Access to a simulator for experimental use will be obtained
by January 1981. Experiments on the simulator will be designed by March 1981,
and operator performance will be tested under controlled simulator conditions

by December 1981.




Task [.A.4
Draft 2 - 1/23/80

(2) Upgrade training simulator standards: The revision of ANSI/ANS
Standard 3.5-1979 will be completed by December 1980.

(3) Regulatory guide on training simulators: SD will issue a
regulatory guide for comment by November 1980, and will issue the effective

guide by September 1981.

(4) Review simulators for conformance to criteria: Verification of

simulator conformance will be initiated by July 1, 1982.

e, Resources:

(1) RES FY80 - $400,000, FY81 - $600,000, FY82 - $900,000; NRR FY80 -
0.2 my, FY81 - 0.2 my.

(2) SD FY80 = 0.3 my; NRR FY80 - 0.1 my.

(3) SD FY80 - 0.3 my, FYBL1 -~ 0.5 my; NRR FYS80 - 0.3 my; ADM FY80 -
0.1 my and $5,000, FY81 - 0.1 my and $5,000.

(4) NRR FY82 = 5.0 my; ADM FY80 - 0.1 my and $7,000, FY81 - 0.1 my
and $7,000.

3. Feasibility study of procurement of NRC training simulator.

a. Description: In addition to the increased use of industry simulators

for training of NRC staff (notably, the work by IE with the TVA training center
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. ~ simulators), a feasibility study of lease or procurement of one or more simulators

to be located in the NRC headquarters area will be performed. These simulators
will be used in familiarizing the NRC staff with reactor operations, in assessing
the effectiveness of operating and emergency procedures and in gathering data
on operator performance. The study will include development of system specifica-
tions, development of procurement and commissioning schedules, estimation of
costs, and comparison with other methods of providing such training for NRC

personnel.

b. Schedule: Feasibility study will be completed by March 1, 1981.
Commission policy paper with recommendations will be submitted by July 1, 1981.

€. Resources: RES FY80 - $100,000, FY81 - $500,000.
4. Feasibility study of NRC engineering computer.

a. Description: The purpose of this study is to fully evaluate the
potential value of and, if warranted, propose development of an engineering
computer that realistically models PWR and BWR plant behavior for small break
LOCA and other non-LOCA accidents and transients that may call for operator
actions. Final development of the proposed engineering computer will depend
on a number of research efforts. Risk assessment tasks (integrated reliability
evaluation program, or IREP, for example) to define accident sequences covering
severe core damage will also provide the guidelines for the experimental and
analytical research programs needed to improve the diagnostics and general
knowledge of nuclear power plant systems. The programs will assist the develop-

’ ment and testing of fast running computer codes used to predict realistic system
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. behavior for these multiple accident studies. These codes will provide the

ity for NRC audit of NSSS analyses.

b. Schedule: Development of an engineering computer will be a major
project, estimated to take about 5 years to complete. A feasibility study of

.
basic models for use in the improved engineering computer as well as the capabil-
this project will be performed by December 1, 1980. A policy paper, including

recommendations for further action, will be submitted by February 1, 1981.
€. Resources: RES FY80 - $100,000, FY81 - $500,000.

C.  LICENSEE ACTIONS

. ) 1 Initial simulator improvement.

(1) Short-term study of training simulators: No action is required,

but those Ticensees who own simulators will be asked to participate.

(2) Interim changes in training simulators: Licensees and others
who own and use training simulators will be required to accomplish the short-term

improvements.

a. Description:
|
|
|
|
\
|
l
b. Implementation: A1l simulators used for licensed operators shall be

|

upgraded by January 1, 1981.

[.A.4-7




Task 1.A.4

Draft 2 - 1/23/80

€. Resources: $200,000 per simulator.

2. lLong-term training simulator upgrades.

a. Description:

(1) Research on training simulators: No licensee action is required.

(2) Upgrade training simulator standards: No licensee action is

required.

(3) Regulatory guide on training simulators: No licensee action is

required.

(4) Review simulators for conformance to criteria: All simulator

owners shall improve simulators and report on conformance to new criteria.

b. Implementation: A1l simulators shall meet requirements by July 1,

1982.

e, Resources: It is not possible to estimate accumulated cost at this

time, but changes could involve hundreds of thousands of dollars per simulator.

3. Feasibility study of procurement of NRC training simulator: No licensee

action is required.
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. 4. Feasibility study of NRC engineering computer: No licensee action is

required.

D. OTHER ACTIONS: None.

E.  REFERENCES
President's Commission Report: Items C.3.c, C.4, and D.4

Other: SECY 79-330E, Recommendation 15
RFP-NRR-80-117, Requirements for Operator Licensing
NUREG-0585, Recommendation 7-4
Statement of Admiral H. G. Rickover before the Subcommittee on Energy
‘ Research and Production, May 24, 1979

Letter from Admiral Rickover to Chairman Ahearne dated December 13, 1979
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TASK 1.B.1 MANAGEMENT FOR OPERATIONS

A. OBJECTIVE: Improve licensee safety performance and ability to respond to
accidents by upgrading the licensee groups responsible for radiation protection
and plant operation. The areas to be upgraded include (1) staff size;

(2) education and experience of staff members; (3) plant operating and emergency
procedures; (4) management awareness of and attention to safetv matters; and

(5) numbers and types of personnel available to respond to accidents. Licensee
safety performance would be further improved if (1) a full-time, dedicated,
onsite safety engineering staff were established, and (2) an integrated program
for the systematic review of operating experience were provided with the

concurrent dissemination of information to plant personnel.
B. NRC ACTIONS
1. Organization and management criteria.

a. Description: NRC will develop criteria for onsite and offsite
organizations, both management and technical, that will assure the safe opera-
tion of the plant during normal and abnormal conditions and the capability

necessary to respond to accident situations.

In addition to the NRR and SD staff effort to develop acceptance criteria, a

contractor has been selected (Teknekron, Inc.) and work to develop the criteria

[.8.1-1
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for poth normal operations and accident situations has begun. Other arrangements

for assistance in this area have also been made with several consultants on a

personal services basis.

To eliminate scheduling problems and duplications of manpower, the following

task action items are jointly considered with this task:

Task I.A.1 Operating Personnel and Staffing
Task I.A.2 Training and Qualifications of Operating Personnel
Task I.A.3 Licensing and Requalification of Operating Personnel

Task III.A.2.7 Licensee Emergency Support

Specific items being considered in the development of the acceptance criteria
include (a) the competence of management and technical staff, both onsite and
offsite; (b) the size of offsite staff and the degree of their involvement in
plant operations; (c) types of expertise needed; (d) pooling of resources
among utilities; (e) organizational arrangements for both normal and accident
situations; (f) the training of management and technical personnel, both
onsite and offsite (items 1.A. 2.1 and 1.A.2.2), to assure full knowledge of
plant operations and reactor safety; (g) staffing of control room personnel
(item I.A.1.3); (h) the quality assurance program and its staffing; (i) financial
capability (in the event reliance is placed on outside contractual assistance
during the accident situation); (j) a requalification program for management
and technical personnel (item I.A.2); (k) procedures for normal operations,
accident conditions, surveillance, and maintenance; (1) special requirements

for accident situations including control room access, onsite technical support
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center, and onsite operational support center; (m) implementation of preestab-
lished plans for using available resources in the event of unusual situations;
(n) provision of necessary independent technical review onsite; (o) reporting
of unusual events; and (p) policy for the consideration by management of
unresolved safety issues identified at all levels.

The NRC will coordinate development of the acceptance criteria with similar
efforts of the Atomic Industrial Forum (AIF) and the recently created Institute
of Nuclear Power Operations (INPQ).

The proposed NRC activities are identified as follows:

(1) NRR will prepare draft criteria to be used by an interoffice

review team.

(2) IE will establish an interoffice team and review near-term

operating facilities against the draft criteria.

(3) NRR will prepare a Commission paper to issue the criteria to

operating plants,
(4) NRR will issue requirements for the upgrading of management and

technical resources of currently operating facilities as well as those facilities

under construction. NRR will meet with utility representatives when necessary.
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(5) NRR will review the information provided by licensees of
operating plants and by holders of construction permits to determine the
acceptability of their responses. NRR will meet with utility representatives

when necessary.

(6) IE will review licensee implementation of the upgrading

activities.

(7) SO will prepare proposed revisions to Regulatory Guides 1.33
and 1.8.

(8) SD will issue revised Regulatory Guides 1.33 and 1.8.

b. Schedule:

(1) NRR selected a contractor in October/November 1979 to help

prapare the draft criteria by January 1, 1980,

(2) 1TE will manage an interoffice team to inspect near-term operating

licensee sites from February 1980 to February 1981.

(3) NRR will issue a Commission paper by January 1981,

(4) NRR will issue requirements to all operating plants by March 1981,
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(5) NRR will review responses by July 1981.

(6) IE will inspect licensee implementation from October 1981 to
June 1982.

(7) SD will issue for comment the revised Regulatory Guides 1.33
and 1.8 by March 1981.

(8) SD will issue revised Regulatory Guides 1.33 and 1.8 by February

€. Resources: NRR FY80 - 4.3 my and $150,000, FY81 - 2.8 my; IE FY80 -
1.8 my, FY81 - 1.8 my, FYB2 -~ 6.4 my; SD FY80 - 0.2 my, FY81 = 0.33 my; ADM
FY80 - 0.3 my and $7,000, FY8) - 0.4 my and $17,000.

Establish onsite safety engineering group.

a. Description: NRR will develop criteria for a fu I-time, clearly
fdentifiable onsite safety engineering group. NRR will consider the interac-
tion of the safety engineering group with other committees or groups already
established to oversee certain plant operational aspects to assure the effective-
ness of the group and to avoid duplication of review efforts., They will

consider the following characteristics of the safety group: the number of

people, the areas of expertise, competence, the assigned scope of work, organi-

zational relationships, authority, and reporting requirements. With the role

of shift technical advisor being incorporated in the safety engineering group,
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the duties and responsibilities of the group should include (1) close coordi-
nation with the engineering groups of the nuclear steam supply system vendors
and the architect-engineers, (2) careful review of reported operating experi-

ences, and (3) review of design changes.

NRR will coordinate the development of the acceptance criteria with similar
efforts performed by the AIF and the recently created Institute of Nuclear
Power Operations. Industry efforts to upgrade ANSI N18.7 (ANS-3.2) will also
interact with this work. The work performed by Teknekron (RFP RS-NRR-80-105)
for NRR will be coordinated with the SD revisions of Regulatory Guides 1.8 and
1.33 under item 1 above.

b. Schedule: See item [.B.1.°.

€.  Resources: ADM FYB80 - 0.1 my and $10,000, FY81 - 0.1 my and $5,000;
NRR FY81 = 0.4 my; SO FYB0 - 0.7 my, FY8] - 0.4 my.

3. Establish criteria for radiation protection organization.

a. Description: NRR, SD, and IE groups will establish draft criteria
for radiation protection organization. The Edison Electric Institute (EEI)
Task Force on Power Reactor Health Physicists will review and comment on the
proposed criteria. NRR will review the pertinent comments and incorporate
criteria into the radiation protection program (RPP) description (see

item I11.D).
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‘ b. Schedule: IE will participate in an interoffice review of the
overall organization and management of near-term operating license applicants.
This review will take place from February 1980 to February 1981. The proposed
draft criteria will be completed by January 1981, and the final criteria will
be issued by March 1981.

€. Resources: NRR FY80 - 0.3 my; SD FY80 - 0.3 my; IE FY80 - 0.3 my.
4. Licensee onsite evaluation capability.

a. Description: NRR will issue requirements for each plant to have the
onsite capability to evaluate operating experience of the plant and of plants
of similar design.

b. Schedule: NRR issued letters to: operating reactors on September 13
and October 30, 1979; operating license applicants on September 27, 1979 and
November 9, 1979; and pending construction permit applicants and licensees of

plants under construction on October 10, 1979 and November 9, 1979.

€. Resources: NRR FYB80 - 1.0 my, FY8] through FY84 - 0.1 my; ADM
FY80 - 0.1 my and $7,000, FY81 - 0.1 my and $7,000.

8. Loss of safety function rule.

a. Description: SD is preparing a staff paper presenting the following

options:
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(1) Require licensees to immediately place plant in the safest
shutdown cooling condition following a total loss of safety function if a
total loss of safety function had occurred within the previous year or two.
Resumption of cperation would require NRC approval based on a review of the

licensee's program for corrective action.

(2) Use existing enforcement options (citations, fines, shutdowns)

to accomplish purpose. No rule change would be required for this option.

(3) Use non-fiscal approaches such as a point system, license
probations, and license revocations. No rule change wouuld be required for
this option.

b. Schedule: A paper will be sent to the Commission by February 1980.

<. Resources: SD FY80 - 0.6 my, FY81 - 0.45 my; ADM FY80 - 0.1 my and
$7,000, FY81 - 0.1 my and $7,000.

C.  LICENSEE ACTIONS

1. Organization and management criteria.

a. Description:

(1) Each licensee will submit a description of organization, training,

and staffing required to meet acceptance criteria.
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(2) Each licensee will restructure its plant organization to assure
that the decision-making process is properly integrated for normal, abnormal,
and accident situations and that management is aware of and involved in plant

activities during plant design, construction, and operation.

(3) Licensees will supplement staff and training as necessary to
provide adequate numbers of personnel, areas of expertise, and competency to

meet acceptance criteria.

b. Implementation: Near-term operating license applicants will respond
to inspection findings before license is issued. Operating reactors will sub-
mit a description by May 1981. Operating license applicants will submit a
plan for implementation prior to operating license issuance, if issued after

May 1981.

€. Resources: 4 my per utility (submittals and reviews), 25 my per

utility (added staffing, training, etc.).

2. Establish onsite safety engineering group.

a. Description: The licensee will accomplish the following items to

implement the new criteria:

(1) Establish an independent, onsite safety review group in accord-

ance with the acceptance criteria and integrated with the operating experience

evaluation function and management for operations function. This group may




Task I1.B.1
Draft 2 - 1/23/80

include personnel from the operating experience group and the shift technical

advisor (seec item I.A.1).

(2) Provide the necessary and qualified personnel to implement the

functions of the new group.

(3) Prepare the procedu-es to be utilized by the new group to

perform its function.

b. Implementation: See item I.B.1.1.

e, Resources: 5 my per plant (estimated).

3. Criteria for radiation protection organization and staffing: See action
listed in item III.F.1.d.

%. Licensee onsite evaluation capability.

a. Description: Each licensee will establish the onsite capability to
evaluate the operating history of its plant and plants of similar design.
This function should be part of the independent onsite safety engineering
group (see Task I.B.2) and may include the shift technical advisor (see

Task I.A.1).

b. Implementation: Operating reactors will establish evaluation capabil-
ity by January 1980. Applicants for operating licenses will complete requirement

prior to fuel loading.
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c. Resources: 3 to 4 my per site for each licensee.

5. Loss of safety function.

a. Description: Licensees will take necessary steps to comply with the

rule.

b. Implementation: Operating reactors will complete requirements by

January 1981. Applicants for operating licenses will complete by January 13981.

e, Resources: 0.1 my per unit.

D.  OTHER ACTIONS

1. Organization and management criteria: None.

2. Establish onsite safety engineering group: None.

- Establish criteria for radiation protection organization.

a. Description: The Edison Electric Institute will review and comment

on draft criteria.

b. Implementation: Complete by May 31, 1980.
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€. Resources: 0.5 mm.
4. Onsite evaluation: No?e.
§. Loss of safety function: None.
E.  REFERENCES
1. Organization and management criteria.

President's Commission Report: Item A.11.d (p. 66), B.2 (p. 68), and B.3.a,b,c
(p. 68)

Other: NUREG-0578, 2.2.1.b (was revised LCO)
NUREG-0585, 5 (p. A-10), 1.7 (p. A-8)
NUREG-0616, 1.3.3 (p. 10, 11), 2.5.3-5 (p. 53-59), 2.6.2-3 (p. 66-69),
and 2.5.5 (p. 59-63)
ACRS letter, Carbon to Hendrie, August 13, 1979
2. None.

3. Establish criteria for radiation protection organization.

President's Commission Report: Items A.5 and B.3
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Other: Technical Staff Report on Health Physics and Dosimetry, pp. 31,
32, 149-156
NUREG-0600: 1IE TMI-2 Investigation Recommendations 21 and 22
4. Licensee onsite evaluation capability.

President's Commission Report: Items a.1l.B, B.1.b, B.5.d, and D.7

Other: NUREG-0578, Recommendation 2.2.1.b
NUREG-0585, Recommendations 1.4(2), 6.2, and 6.2

5. None.
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TASK 1.B.2 INSPECTION OF OPERATING REACTORS

A. OBJECTIVE: Improve the safety of operations at nuclear power plants by
increasing the effectiveness of the NRC inspection program as follows: (1)
revise the existing inspection program, (2) implement the resident inspection
program, and (3) systematically assess licensee performance so that NRC may

reapportion its resources according to need.

' & Revise IE inspection program.

a. Description: The NRC will revise the inspection program to provide
more direct observation and independent verification of licensee activities
and reduction of inspection documentation. For plants with operating reactors,

these inspections will include, on a sampling basis, such things as:
(1) Verifying the adequacy of management and procedural controls
and staff discipline for the conduct of day-to-day operational and surveillance

activities;

(2) Independently verifying that systems required to be operable

are properly aligned;

(3) Following up on completed maintenance work orders to assure proper

testing and return to service;
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(4) Observing surveillance tests to determine whether test instru-
ments are properly calibrated and that approved procedures are followed includ-
ing taking equipment out of service during the test and returning it to service

after the test;

(5) Verifying that the licensee is complying with technical specifi-

cations and operating parameters by daily control room observations;

(6) Observing routine maintenance to detect such things as the wrong
lubricant, improper tightening of valve packing, substitution of unqualified
parts, and lack of care in the protection of open systems; and

(7) Inspecting the terminal boards, panels, and instrument racks
for unauthorized jumpers and bypasses and checking locations against records

to ascertain whether jumpers were removed as stated in the recerds.

b.  Schedule: IE will revise its inspection program by March 1980 and

wili implement its revised program by July 1980.

C. Resources: IE FY80 - 2 my (existing), FY81 - 1.0 my.
2. Resident inspector at operating reactors.

a. Description:

(1) IE will implement the approved resident inspector program by

recruiting, training, and assigning the resident inspectors to provide a
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minimum of two resident inspectors at each site (where there are one or two
reactors) and an additional resident inspector for each additional reactor.

IE will make the necessary organization changes to support this effort.

(2) 1IE will study the resources needed to provide a resident inspector

on all shifts (24 hour/7 days), and prepare a report to the Commission.

b. Schedule: IE will place a senior resident inspector at near-term
operating plants by June 1980. The selection of inspectors to man the approved
program will be completed by October 1980. IE will prepare a report for the
Commission discussing the resources needed for a 24 hour/7 day resident program

by February 1980.

E. Resources: IE FY80 - approved program, FYS81 - 1 my (study of 24 hour/
7 day program); ADM FY80 - 1.5 my and $298,000, FY81 - 0.5 my and $90,000.

3. Regional evaluations.

a. Description: The NRC will estanlish boards in each region to annually
evaluate each licensee's performance. The Licensing Project Manager will
participate on the board for the facilities he manages. The board will review
in detail the enforcement actions, licensee event reports, technical and
management performance, licensee safety attitude, and observations by inspection
supervisors and inspectors from all cognizant regional disciplines. The results
of this evaluation will be documented and used to determine the adequacy of
current enforcement sanctions and to redirect, as appropriate, the inspection

effort and program plans. In addition, the evaluation will be used to provide
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a major input into the formal NRC review board discussed in item 4, below.
Meetings with licensee management will be held to discuss board findings as

appropriate.

b. Schedule: IE will complete its program development by April 1980
and complete its first regional evaluations by December 1980.

€. Resources: IE FY80 - 1.7 my and $30,300, FY81 - 2.3 my and $20,700,
FY82 - 2.7 my and $24,300, FY83 - 2.8 my and $25,200, FY84 - 3.1 my and $37,900;
NRR FY80 - 2.5 my, FY81 - 3.0 my; ADM FY81 - $998,000.

4. Overview of licensee performance.

a. Description: A formal NRC review group (composed of senior NRC
persunnel from IE, NRR, NMSS, SD, as required) will be appointed to provide an
overview function of the regional appraisals of the licensees' performance, to
determine safety adequacy, and to assess corrective actions planned by regional
offices. Based on the findings, the review group will be specifically charged
to recommend major enforcement sanctions or license modifications to appropriate
office directors. This review group, in addition to receiving inputs from
regional evaluations, will receive inputs from NRR project managers, from NRR
technical support program personnel, and from other NRC offices as appropriate.

The findings from the board will be made public.

b. Schedule: IE will complete the program development by June 1980 and

will complete the initial evaluation by December 1980.
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€. Resources: IE FY80 ~ 1.75 my, FY81 - 0.9 my, FY82 - 1 my, FY83 -
1.0 my, FY84 - 1.2 my; NRR FY80 - 0.5 my, FY81 - 0.5 my; NMSS FY80 - 0.2 my,
FY81 - 0.2 my; SO FY80 - 0.5 my, FY81 - 0.5 my; ADM FY80 - 0.1 my and $7,000,
FY81 - 0.1 my and $7,000.

C.  LICENSEE ACTIONS

1. Revise IE inspection programs: No licensee action is required.

2. Resident inspector at operating reactors: No licensee action is required.

3. Regional evaluations: No iicensee action is required.

4. Overview of licensee performance: No licensee action is required.

D. OTHER ACTIONS: None.

E.  REFERENCES

President's Commission Report: Items A.8.b, A.1l1.b, A.1l.e, B.1.b, and D.7

Other: NUREG-0616
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TASK I.C OPERATING PROCEDURES

A. OBJECTIVE: Improve the quality of prrcedures to provide greater assurance
that operator and staff actions are technically correct, explicit and easily
understood for normal, transient, and accident conditions. The overall content,
wording, and format of procedures that affect plant operation, administration,
maintenance, testing, and surveillance will be included. A major task is to
improve procedures for dealing with abnormal conditions and emergencies by
improving the delineation of symptoms, events, and plant conditions that
identify emergency or off-normal situations that confront the operator and,

once identified, to assure (consistent with the operator's training) that
correct actions to counteract undesirable symptoms, events, or conditions are

included in the operating procedures.

B. NRC ACTIONS: It is proposed to provide immediate improvement of a few
selected procedures for operating reactors and near-term operating license
applicants. Specific actions will be established for near-term operations,
and actions that will l2ad to new and better approaches to procedures will
then be considered for the longer term. In these tasks, a symptoms-oriented
approach to abnormal and emergency procedures will be evaluated. This effort
will be coordinated with control room, simulator, and training improvements.
These actions will be integrated with new cperating instruments for diagnostic
purposes based on the assumption that adeguately trained personnel can perform

the specified actions.
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1.  Short-term accident analysis and procedures revision.

a. Description: There is an ongoing three-phase program for improving
the analysis of design basis and off-normal transients and accidents and the

procedures handling such transients and accidents (see NUREG-0578, Sec. 2.1.9).

(1) Small-break loss-of-coolant accidents (LOCA's). Letters of

September 13 and 27 and October 30, 1979 referencing Section 2.1.9 of NUREC-0578
were sent to all licensees of operating plants, all plants with constructicn
permits, and all applicants for construction permits. Working with licensee-
owner groups, the staff required that specific guidelines be prepared to
describe analyses to be performed to develop emergency operating instructions
for handling small-break loss-of-coolant accidents. Guidelines were prepared
for each class of operating plants and were reviewed and approved by the NRR

staff.

Detailed emergency operating instructions have been or are being prepared for
each operating or near-term operating plant to implement the approved guidelines
for handling small-break LOCA's. These instructions will be reviewed by NRC.

An NRC audit team (with NRR leading and IE participating) will perform detailed
reviews of procedures for two lead plants designed by each reactor manufacturer.
Procedures for the remaining operating plants will then be reviewed by IE. For
each plant that is being reviewed for an operating license, NRR and IE will

review the small-break LOCA emergency operating instructions.

(2) Inadequate core'cooling. In letters of September 13 and 27 and

October 30, 1979, NRR required operating licensees and near-term operating
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licensees to develop procedure to assist the plant operating staff to (a)
recognize and prevent impending core uncovering and (b) recover from a condi-
tion in which the core has experierzed inadecuate core cooling. The owners'
groups have developed procedures for each operating plant and the owners have
implemented these procedures. An NRR team, with IE members, will review these
orocedures on an audit basis for lead operating plants. IE will review the

procedures for the remaining operating plants.

(3) Transients and accidents. In letters of September 13 and 27
and October 30, 1979, NRR required licensees and near-term operating licensees
to perform analyses of transients and accidents and to upgrade emergency
procedures, including procedures for operating with natural circulation condi-
tions. Emergency procedures are required to be consistent with the actions
necessary to cope with the transients and accidents analyzed. Through discus-
sions with the owners' groups, NRR provided guidance fer the performance of

this task. NRR will review the responses, which are due in early 1980.

(4) Confirmatory analyses of selected transients. In addition to
the analyses performed by the reactor vendors, analyses of selected transients
will be performed by NRR, using the best available computer codes, to
provide the basis for comparisons with the analytical methods being used by
the reactor vendors. These comparisons, together with comparisons to other
data, will constitute the short-term verification effort to assure the adequacy
of the analytical methods being used to generate emergency procedures. (See

also item [1.E.2.2.)

1.C
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' b. Schedule.

(1) Guidelines for handling small-break LOCA's at operating reactors
were established and reviews of lead plants were completed. Reviews of the
plants nearing operation will be complete by December 1980 and reviews of 13
more plants will be complete by December 1981. A1) other reviews will be

consistent with operating license review schedules.

(2) Audits of operating plants for adequate core cooling will be
completed in FY80. Near-term plants will be reviewed in FY80 and more plants
in FY8l. Others will be reviewed consistent with operating license review

schedules.

. (3) Reviews of submittals of analyses of transients and accidents

are to be complete by the end of FYS80.

(4) Confirmatory analyses of selected transients are to be complete

by June 1980.

¢. Resources: NRR FY80 - 11.5 my and $60,000, FY81 - 6 my; IE FY80 -
9.0 my and $81,000, FY81 - 1.7 my and $15,300; ADM FY80 - 0.1 my and $17,000,
FY81 - 0.1 my and $17,000.

2. Shift and relief turnover procedures.
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a. Description: Shift and relief turnover is required to ensure that
each oncoming shift is aware of critical plant status information and system
availability prior to assuming duty. Letters stating this were sent to all
licensees and applicants specifying conformance to item 2.2.1.c of NUREG-0578.
Plant procedures will be reviewed to assure that these functions are adequately

prescribed.

Schedule: This work is complete except for confirming implementation.

Resources: IE FY80 - 0.4 my and $3,600, FY81 - 0.25 my and $2,200.

Shift supervisor responsibilities.

a. Description: Outies, responsibilities, and authorities of the shift

supervisor and control room operators were required to be properly defined in

letters sent to all licensees and applicants specifying conformance to

item 2.2.1.a of NUREG-0578. Plant procedures will be reviewed to assure that

these functions are adequately prescribed.

b.  Schedule: This work is complete except for confirming implementation.

c. Resources: IE FY80 - 0.4 my and $3,600, FY81 - 0.25 my and $2,200.

4. Control room access.

a. Description: Letters were sent to all licensees requiring that the

authority and responsibilities of the person in charge of control room access

and clear lines of authority and responsibility in the control room in the
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. event of an emergency be established in conformance to item 2.2.2.a of NUREG-0578.

Plant procedures will be reviewed to assure that these functions are adequately

specified.

b. Schedule: This work is complete except for confirming implementation.

C. Resources: IE FY80 - 0.45 my and $4,100, FY81 - 0.33 my and $2,900.
5. Procedures for the feedback of operating experience to plant staff.

a. Description: NRR will require that licensee procedures be reviewed
and revised as necessary to assure that operating experience originating both
within and outside the organization is continually provided to operators and

‘ other personnel and is incorporated into training and retraining programs.

b.  Schedule: The requirement will be imposed by February 1, 1980.

c. Resources: NRR FY80 - 0.1 my; SD FY81/82 - 0.25 my.

6. Modify procedures to account for additional instrumentation.

a. Description: Licensees were required to design additional core-cooling
instruments by January 1, 1980 and to install the additional instruments by
January 1, 1981. It will then be necessary to modify the plant emergency

operating procedures to incorporate the additional information available from

these instruments.
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b. Schedule: The review of designs is to be completed by March 1980.
Revision of the procedures will be confirmed after the equipment is installed.

This is to be completed by March 1981.

c. Resources.

(1) For operating reactors: NRR FY80 - 0.33 my, FY81 - 0.25 my;
IE FY80 - 0.7 my and $7,200, FY81 - 0.7 my and $7,200.

(2) For operating license applicants: NRR FY80 - 0.25 my, FY81 -
0.20 my; IE FY80 -~ 0.1 my, FY81 - 0.1 my.

o NSSS vendor review of procedures.

a. Description: Applicants for near-term operating licenses will be
required to obtain NSSS vendor review and approval of low-power and power
ascension test and emergency procedures (see Reg. Guide 1.33, Appendix A,

Section 6) as a further verification of the adequacy of the procedures.

b.  Schedule: Audit reviews will be completed prior to full-power

operation.

c. Resources: NRR FY80 - 0.1 my.

8. Pilot monitoring of selected emergency procedures for near-term operating

license applicants.
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a. Description: An interdisciplinary NRC task force will audit emergency
procedures obtained from the near-term operating license applicants. They
will Took especially at the sections that discuss symptoms and immediate
actions. This review will provide a sense of the adequacy of the emergency
procedures. In conjunction with the procedure review, this task force will

also review the training related to the symptoms of the transients.

The task force will also conduct an in-depth review of selected emergency
procedures. The basic elements of the review will be the following: (1)

select specific procedures for review (small-break LOCA, loss of feedwater,

loss of alternating current, steam-line break, steam-generator tube rupture,
etc.); (2) meet with the vendor to discuss analyses and guidelines; (3) meet
with the applicant to discuss procedure preparation; (4) observe a simulator
walk-through of the selected procedures (with shift crew and shift technical
advisor); (5) observe a plant walk-through for one of the emergency procedures
(observe shift crew, shift technical advisor, technical support center operation,

operational support center operation, etc.); and (6) make findings on prepared-

ness for the accidents covered by the selected procedures.

b. Schedule: This work will be completed prior to issuing a full-power

license.

€. Resources: NRR FY80 - 3 my; IE FY80 - 1.3 my and $11,700; ADM

FY80 - 0.2 my and $7,000.
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‘ 9. Long-term program for analysis of transients and accidents for procedure
development and upgrading, including IE inspection of procedures and lead

plant onsite audit.

a. Description: NRC will institute a long-term program relative to
plant procedures that will integrate and expand on current efforts in the
review of plant procedures. NRR will lead this effort and will receive
significant support from IE, SD and RES. The major part of this task will be
accomplished by an interdisciplinary review team that will manage and perform
the work. The team will consist of senior individuals in system design (includ-
ing instrumentation and controls), accident analyses, operator training, and
maintenance and testing, with input from IE and from specialists (contractual
and new staff) in human factors, crisis response, and education. The review

‘ team will also study how plant procedures should best be written, the proper
interreiationships among administrative, operating, maintenance, test and

surveillance procedures, and the depth and content of regulatory review.

The scope of review will include the transient analyses that form the basis of
emergency procedures, reliability analysis, human factors engineering, crisis
management, and operator training. Included in this review will be the identi-
fication of criteria for establishing a more effective system of verifying the
correct performance of operating activities and incorporating such verifica-
tion in procedures for maintenance, test, surveillance and other normal plant

operational activities.
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This program will also include review of the computer codes developed by the
reactor manufacturers to give morc realistic results. A portion of this
review effort will be accomplished by RES using the best available computer
codes to provide a basis for validating the analytical methods used by reactor
manufacturers. The procedures developed by the licensees will be reviewed by
a mix of NRR and IE personnel. A similar effort will be expended as part of

the staff review of operating license applications.

The overall goal of the long-term effort is the development of procedures for
hand1ing emergency and off-normal conditions so that plant operating staff
will have to deal with relatively fewer procedures than now exist. Such
procedures may be symptom-oriented and would b2 used by the operating staff in

diagnosing what had occurred and/or guiding their actions.

A study to be performed by NRR, IE, and RES will investigate event-tree sequences
and transient analyses neesded to develop symptom-oriented procedures and
explore their advantages. This study will cover explicitly the treatment of
operator actions and errors, the grouping of transients and accidents to be
considered, the treatment of single and multiple active failures, and the
treatment of passive failures. | review group will provide guidance on
required parallel efforts by industry that may be carried cut by INPO, NSAC,

or others. For the analyses, NRC will use best-estimate calculational models
and parameter values to lead to realistic estimates of values for the important

variables of the transients and accidents analyzed.
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Supporting the overall effort to improve emergency procedures will be the IREP
program (see Task II.C.1). Deficiencies identified by IREP in technical
specifications, procedures, surveillance, maintenance or verification that
contribute to the dominant sequences will be identified and improvements
suggested in IREP interim reports. This will provide input to th« procedures
review. In addition, the LOFT reactor technical specifications and emergency
procedures will be examined tc see whether they might be applicable toc large

power reactors and provide information to improve licensee procedures.

A final part of this phase of the long-term procedures upgrade consists of a
“pilot-program” in which a lead-plant onsite audit of plant procedures developed
in accordaice with preliminary criteria will be conducted. The purpose of

this "pilot-program" review is to assure that the intent of these improvements
in procedures has been carried out and has resulted, in fact, in improvements

in plant operations. It is anticipated that significant industry interaction
with this team will be required in many areas and that the ACRS will be closely

involved.

The culmination of the effort expended in the analysis of transients and
accidents for procedure developiment and the long-term program for plant proce-
dures will be the issuance of revised regulations and regulatory guides. The
revised regulations and regulatory guides will delineate requirements for
proper content and formatting of procedures and for the material needed for

NRC review.
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Emergency procedures developed in accordance with this plan will be reviewed
and inspected by IE. The inspection of the upgraded procedures will assure
that the quality and content meet the short-term guidelines and those resulting
from this Tonger term effort. In addition a continuing program will be estab-
lished for inspecting changes to emergency operating procedures and to examine

the procedures for each plant that is granted an operating license.

b. Schedule: The plan will be developed by March 1981 and new criteria
will be established by December 1982. Licensee procedures will be revised in

1983 and IE will inspect the upgraded procedures in 1983.

c. Resources: NRR FY81 - 16 my and $250,000, FY82 - 24 my and $450,000,
FY83 - 6 my and $100,000; IE FY80 - 5.3 my, FY81 - 10 my and $90,000, FY82 -
10 my and $90,000, FY83 - 4 my and $36,000; SD FY81 - 1.0 my, FY82 - 2 my;
ADM FY82 - 1.5 my and $80,000.

C.  LICENSEE ACTIONS

: 5 Short-term accident analysis and procedure revision.

a. Description: The effort underway to improve design-basis and off-
normal transient accident response and procedures has been coordinated through
owner's groups and with individual licensee representatives. The ‘ ree~phase

efforts are as follows:

(1) Small-break loss-of-coolant accidents (LOCA's). Owner's groups

prepared specific guidelines for the analyses required to develop emergency
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operating procedures for small break loss-of-coolant accidents. After review
and approval of these guidelines by NRR, detailed analyses were or are being
performed and detailed procedures are being prepared for review by NRC and
implementation on each operating reactor. Similar efforts will be required
for each plant undergoing operating license review prior to issuance of a

full-power license.

(2) Analysis of inadequate core cooling. Owner's groups representing
licensees of operating plants developed procedures to assist the plant operating
staff of each plant to recognize and prevent impending core uncovery and
recover from a condition where the core has experienced inadequate core cooling.
These procedures are being reviewed by NRC and being implemented for each

operating plant.

(3) Analysis of transients and accidents. Owner's groups representing

licensees of operating plants have initiated work on a comprehensive analysis

of transients and accidents to develop emergency procedures for the plant
operating staffs. NRC is scheduled to provide additional guidance. The

owner's groups must define in detail the approach they proposed to use to

develop emergency procedures. In general, the approach will be a combination

of event-tree and transient analyses. After review by NRC, the licensees must
perform the analyses and develop emergency procedures for each operating

reactor.
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b. Implementation.

(1) Short-term accident analysis and procedure revision is to be
completed for operating reactors by January 1, 1980. Operating license appli-

cants must complete the work prior to fuel loading.

(2) Analyses of inadequate core cooling are to be completed for
operating reactors by January 1, 1980. Operating license applicants must
complete the work prior to fuel loading.

(3) Analyses of transients and accidents are to be completed for
operating reactors by July 1, 1980. Operating license applicants must complete
the work prior to July 1, 1980 or a full-power operation license is granted,

whichever is later.

<, Resources: FY80 - 4.6 my per plant, FY81 - 1.0 my per plant.

b A Shift and relief turnover procedures.

a. Description: Licensees are to revise plant procedures for shift and

relief turnover to ensure that each oncoming shift is made aware of critical

plant status information and system availability.

b. Implementation: Operating reactors are to complete revisions by

January 1980. Operating license applicants are to complete this work prior to

fuel loading.

€. Resources: 0.1 my per plant,
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Shift supervisor responsibilities.

a. Description: Licensees are to revise plant procedures to assure that
duties, responsibilities, and authority of the shift supervisor and control

room operators are properly defined.

b. Implementation: Operating reactors are to complete revisions by
January 1, 1980. Operating license applicants are to complete prior to fuel

loading.

Resources: 0.1 my per plant.

Control room access.

a. Description: Licensees are to revise procedures to assure that

instructions covering the authority and responsibilities of the person in

charge of access and clear lines of authority and responsibility in the control

room in the event of an emergency are established.

b. Implementation: Operating reactors are to complete revisions by

January 1, 1980. Operating license applicants are to complete this work prior

to fuel loading.

Resources: 0.1 my per plant.
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5. Procedures for the feedback of operating experience to plant staff.
a. Description: Each licensee will review its administrative procedures
to assure that operating experience from within and outside its organization

is continually provided to operators and other operations personnel and is

incorporated in training programs.

b. Implementation: Operating reactors will complete by September 1980.
Operating license applicants will complete by September 1980 or prior to fuel
loading.

€. Resources: 0.5 my per plant.

6. Modify procedures to account for additional instrumentation.

a. Description: Licensees are to install new instruments and revise
procedures to incorporate the additional information available from the new
core cooling instruments.

b. Implementation: Operating reactors are to complete this work by
January 1, 1981. Operating license applicants are to complete these tasks by

January 1, 1981 or the operating date, whichever is later.

¢. Resources: 0.1 my per plant (procedures only).
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7. NSSS vendor review of procedures.

a. Description: Applicants are required to obtain reactor vendor
review of their low-power, power-ascension and emergency procedures as a

further verification of the adequacy of the procedures.

b. Implementation: This requirement is not applicable to operating
reactors. Applicants for near-term operating licenses must complete prior to

full-power operation.
g, Resources: 1 my per plant.

8. Pilot monitoring of selected emergency procedures for near-term operating

license applicants.

No action by licensees is required except to correct any deficiencies

idcntified.

9. Long-term program for analysis of transients and accidents for procedures

development and upgrading.

a. Description: Significant industry efforts will be required in the
area of plant procedures upgrading. This may be best accomplished through
owner's group participation or through INPQO and or NSAC. In either case, an
industry study of the analytical bases for procedures, as well as studies of

human engineering and crisis management, will be required. Studies of operator
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TASK I.0 CONTROL ROOM DESIGN

A. OBJECTIVE: Improve the ability of nuclear power plant control room opera-
tors to prevent accidents or cope with accidents if they occur by improving

the information brovidod to them.
8.  NRC_ACTIONS
1. Control room design reviews.

a. Description: NRR will require that operating reactor licensees and
applicants for construction permits and for operating licenses perform control
room design reviews to identify and correct design deficiencies. NRR will
formulate design review guidelines to be used by each licensee and applicant
to assist in the identification of design weaknesses. In addition, NRR will
develop evaluation criteria to be used by the staff in judging the acceptability
of the reviews performed and the design modifications implemented. Prior to
promuigating these criteria, NRR will seek industry comments through public
meetings and will prepare an information paper to be forwarded to the Commission

that describes the criteria and the impact of their implementation.

NRR and IE will audit the licensee and applicant review process and the
final reports they will prepare following completion of the reviews. Specifi-
cally, NRR and IE will visit several sites while the reviews are under way to
identify review deficiencies and the need for the publication of additional

review guidance by the NRC. NRR and IE will assess the review reports with
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the objective of determining, on a case-by-case basis, the need for further
control room design modifications and the acceptability of implementation

schedules.

A contract has been awarded to the Essex Corporation to develop the review
guidelines and the evaluation criteria. Essex will also prepare a plan to be
used by the staff in performing the onsite audits of the licensee and applicant

review process.

b. Schedule:

(1) Contract to Essex Corporation issued in January 1980.

(2) Control room design guidelines and requirements for a control

room design review will be issued to licensees and applicants by April 1980.

(3) NRR and IE will compiete onsite audits by July 1980.

(4) NRR will issue a Commission information paper by July 2, 1980,
describing the evaluation criteria, the impact of their application, and staff
plans for compieting the control room reviews. NRR will provide final criteria

to licensees and applicants by July 15, 1980.

(5) NRR and IE will complete audit of control room design review

reports submitted by licensees and applicants for operating liceanses by July

1981 or prior to issuance of the operating license, whichever is later. Reports
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submitted by applicants for construction permits will be reviewed on a schedule

consistent with permit needs.
€. Resources: NRR FY80 - 1.5 my and $140,000, FY81 - 5.3 my and $100,000,
FY82-85 - 2 my/yr and $50,000/yr; IE FY80 - 1 my and $9,000, FY81 - 1 my and

$9,000; ADM FY80 - 0.1 my and $10,000.

Plant safety parameter display console.

a. Description: NRR will require all licensees and applicants to install
a safety monitor console in the control room to provide a concise display of
critical process and safety parameters (safety state vector) for each plant.

[E will audit each installation to ensure compliance with NRC requirements.

b. Schedule: NRR requirements will be issued by October 1, 1980.

c. Resources: NRR FY80 - 0.20 my; IE FY81 - 0.50 my and $4,500.

J.  Safety system status monitoring.

a. Description: NRR will require that all licensees and applicants not
presently committed to the requirements of Regulatory Guide 1.47 monitor and
verify operations, test, and maintenance activities by means of an automatic
status monitoring system (such as described in Regulatory Guide 1.47, "Bypassed
and Inoperable Status Indication for Nuclear Power Plant Safety Systems," but
capable of accepting additional monitoring functions at a later date). SD will

revise Reguiatory Guide 1.47 to improve guidance in the area of status monitoring.
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b.  Schedule: NRR requirements will be completed by March 1, 1980. NRR
will complete reviews of proposed dosignsAby March 1981. SD will issue a
revised regulatory guide for comment by June 1981, and will issue the effective
regulatory guide in April 1982.

€. Resources: NRR FY80 - 0.3 my, FY81 - 3.0 my; SD FY81 - 0.5 my,
FY82 - 0.5 my; ADM FY81 - 0.2 my and $12,000.

4. Control room design standard.

a. Description: SD will issue for comment a proposed regulatory guide
based on an evaluation of industry standards (IEEE 566 and 567) that includes
consideration of the applicability of standards to plants under construction.
SO will urge prompt revision of IEEE 566 and 567. NRR will require compliance

with the regulatory guide as required.
b. Schedule: SD will issue regulatory guide for comment by July 1981.
SD will develop implementation schedule and will issue regulatory guide effective
by May 1982. NRR will ensure compliance (or commitment to comply) by May 1983.
- Resources: SD FY81 - 0.5 my, FY82 - 0.5 my.
8. Improved control room instrumentation research.
a. Description: RES has initiated a number of separate studies aimed
at developing new instrumentation to enhance the performance of the control

room operator. The following provides a brief description of each task.
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(1) Opcra;or-procoss communication - Current practice and use of
Tights, alarms, and annunciators in the control rooms of nuclear power plants
are being reviewed to assess how well they facilitate operator-machine inter-
action and minimize errors. Recommendations to improve operator-machine
interaction in control rooms will be developed, and supporting laboratory or

field experiments will be carried out.

(2) Plant status monitoring - The information needed by the operator
to establish unambiguously the status of the plant is being systematically
analyzed to assist in the development of plant status monitoring requirements.
This includes instrumentation to follow the course of an accident and to identify
the status of engineered safety features. The starting point is the definition
and description of accident sequences having a high probability of leading to
core damage. These efforts supplement activities by the regulatory staff to
develop and implement positions related to status monitoring (e.g., Regulatory
Guide 1.97, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to
Assess Plant Conditions During and Following an Accident"; Regulatory Guide 1.47,
“Bypassed and Inoperable Status Indication for Nuclear Power Plant Safety
Systems"; definition of plant safety state vector; and capabilities of onsite

and offsite technical support centers).

(3) On-line reactor surveillance system - ORNL, under contract to
RES, is constructing and testing a continuous on-line surveillance system, based
on noise diagnostic techniques, to evaluate selected plant signals for anomalies
in operation. Tests will be performed in an operating reactor to check and
develop correlations to permit algorithm development for use in monitoring plant

parameters.
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(4) Process monitoring instrumentation - The feasibility of using
new concepts for measuring safety-related physical parameters is being investi-
gated. Appropriate instrumentation will be designed, laboratory-tested, and
finally field-tested in nuclear power plants to ensure workability. Emphasis
will be placed on possibility for retrofit, reliability, and durabilfiy.
Instrumentation needs identified include water level in the core, gas bubble
in steam generators, low flow rates during natural circulation, and flow through

the relief valve.

(5) Disturbance analysis systems - The validity of pertinent
methodologies used in computerized diagnostic systems is being identified and
evaluated. The findings will help the regulatory staff to determine the need
for and nature of requirements for such systems. The goals are to recommend
functional requirements for computerized systems capable of diagnosing the
cause of a disturbance and to confirm the adequacy of technical approaches used
by the industry in developing and demonstrating such systems. Of particular
interest is the feasibility and effectiveness of applying diagnostic systems
to the whole plant and the potential of these systems to detect adverse inter-
actions among systems. The effectiveness of prototype systems installed in
operating power plants will be assessed. In addition, the LCFT project is
upgrading its capabilities to use computers and advanced graphics to monitor
the status of the reactor. The system will be helpful in te«ting the feasi-
bility and effectiveness of proposed improvements in the operator-machine

interface.
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b. Schedule:

(1) Operator-process communication. Initial alarm and video system

recommendation is to be developed by December 1980.

(2) Plant status monitoring. Status monitoring requirements are to
be confirmed by December 1980.

(3) On-line reactor surveillance systems. Field tests are to be
initiated by October 1981.

(4) Process monitoring instrumentation. Studies are now under way.
Water level instrumentation suitable for installation in commercial nuclear

power plants to be identified by July 1980.

(5) Disturbance analysis systems. Improved display and diagnostics
will be installed in LOFT by May 1980. Initial performance and design criteria
for disturbance analysis systems will be completed by August 1980. Adequacy
of disturbance analysis methods will be verified by December 1982.

e. Resources:

(1) Operator process communication: RES FY80 - $190,000, Fy8l1 -

$400,000.

(2) Plant status monitoring: RES FY80 - $200,000, FY81 - $400,000.

(3) On-line reactor surveillance system: RES FY80 - $200,000, FY8l
$150,000; ADM FY80 - 0.4 my and $15,000, FY8] - 0.3 my.
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(4) Process monitoring: RES FY80 - $230,000, FY81 - $500,000.
(5) Disturbance analysis systems: RES FY80 - $1,000,000, Fy81 -
$1,500,000.

6. Technology transfer conference.

a. Description: The NRC jointly sponsored with the IEEE a conference
entitled, "Advanced Electrotechnology Applications to Nuclear Power Plants."
The objectives of the conference were to consider the practicality of applying
advanced technologies from aerospace, defense, aviation, and other industries
to reactor safety and to identify areas for further study or development. Much
of the conference was devoted to methods of improving the quality of the man-
machine interface. This conference included consideration of personnel training
and qualification issues per Commissioner Gilinsky's suggestion of December 13,

1979.

Additional meetings with representatives of these advanced technology
industries will be scheduled if additional collaboration is judged to be of

value,

b. Schedule: Conference held January 15-17, 1980. Proceedings anrd

recommendations to be available by February 1980.

s, Resources: RES FY80 - 0.2 my and $50,000.
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C.  LICENSEE ACTIONS

1. Control room design reviews.

a. Description: Perform comprehensive review of control room using NRC
human factors design guidelines and evaluation criteria. Modify to correct
significant deficiencies. Issue report describing methods of review, results

of review, including bases for findings made, and implementation schedule.

b. Implementation: Licensees will complete review and implement short
lead time revisions by March 1981. Long Tead time revisions will be completed
by March 1982. Applicants for operating licenses will complete review and imple~
ment short lead time revisions by March 1981 or prior to issuance of operating
license, whichever is later. Long lead time revisions will be completed by
March 1982 or prior to issuance of operating license, whichever is later.
Construction permit holders will compiete review and implement revisions prior
to submittal of FSAR. Applicants for construction permits will complete review

Dy March 1982 or prior to issuance of construction permit, whichever is later.

A Resources (per reactor): 2 my, $500,000.

o Plant safety parameter display console.

& Description: Design and install safety monitor consaole.
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b. Implementation: Liconsccg will complete implementation by June 1,
1981. Applicants for operating licenses will complete by June 1, 1981, or prior
to issuance of operating license, whichever is later.

€. Resources (per reactor): $200,000.

3. Safety system status monitoring.

a. Description: Submit for NRC review a report describing automatic
status monitoring systems and install system.

b. Implementation: Licensees will complete implementation by December
1981. Applicants for operating licenses will complete by December 1981 or prior
to issuance of an operating license, whichever is later.

C. Resources (per reactor): 0.5 my, $250,000.

4. Control room design standard.

a. Description: Licensees and applicants will alter control room designs

where required to comply with industry standard and regulatory guide.

b. Implementation: Licensees will comply with regulatory guide backfit
requirements where required. Applicants for operating licenses will comply
with regulatory guide backfit requirements where required. Holders of construc-

tion permits will comply with regulatory guide prior to submittal of FSAR.
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Applicants for construction permits will commit to meet regulatory guide prior

to issuance of construction permits.

€.  Resources (per reactor): 0.5 my, $100,000.

5. Improved control room instrumentation research: Requires no licensee action.

6. Technology transfer conference: Requires no licensee action.

0.  OTHER ACTIONS

1. Disturbance analysis systems (Halden Reactor Project/Federal Republic of

Germany/Kraftwerk Union/Bayernwerk).

a. Description: The Halden Reactor Project has demonstrated the technical
feasibility of using real-time computerized systems to monitor plant status,
display information, diagnose upsets, and prescribe remedial action as aids to
nuclear reactor operators. The use of color cathode ray tubes for information
display is well advanced and i; believed to have excellent near-term potential
for improving operator performance. Those facets of the disturbance analysis
system (DAS) dealing with upset diagnosis and remedial action are based on
detailed logic models that trace the time-dependent consequences of component
failures. The difficulties in generating and verifying the accuracy of the
logic models must be overcome before applying a DAS to a commercial reactor on
a total plant basis. Commercial operational experience will be obtained after

installation of a prototype DAS (monitoring the main feedwater system) in the
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Grafenrheinfeld PWR in early 1980. NRC will monitor the progress of this activity
and factor the findings into the development of regulatory positions on disturbance

analysis systems.

b. Schedule: Install prototype system in Grafenrheinfeld PWR in May 1980.

€. Resources: Total program cost is estimated at several million dollars
per year; exact resources are not yet available. NRC contribution to this

program is negligible.

2. Disturbance analysis and surveillance systems (DOE/EPRI).

a. Description: EPRI and DOE are sponsoring identical, parallel studies
by industry of the goals, design requirements, feasibility, and costs of advanced
disturbance analysis and surveillance systems. Improvements in both availability
and safety are being addressed. EPRI's team is led by Westinghouse with support
from Sargent and Lundy, Systems Control, Inc., and Commonwealth Edison. DOE's
team is led by Babcock and Wilcox with support from Burns and Roe, General

Physics, and Duke Power Company.

In both cases, the participating utilities have agreed in principle to
install a prototype system on an operating reactor pending the outcome of
scoping studies currently under way. NRC will monitor the progress of this
activity and factor the findings into the development of regulatory positions

on disturbance analysis systems.

b. Schedule: Complete EPRI/DOE studies by June 1980.
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€.  Resources: Estimated EPRI/DOE cost for current studies is $500,000
in FY80. Estimated resources for development and demonstration of a prototype

system are $3 million to $5 million in FYRl-FY83.

E.  REFERENCES

President's Commission Report: Items A.4.c(ii) and 0.1.d.3

Other: NUREG-0585, Recommendations 5.7.1, 7.2, 7.3, and 7.5
ACRS letters: April 18, 1979

May 16, 1979 (Interim Report No. 2)
December 13, 1979 (Item 7)
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TASK I.E ANALYSIS AND DISSEMINATION OF OPERATING EXPERIENCE

A. OBJECTIVE: Establish an integrated program, which involves participation
Dy the licensees, vendors, NSAC, INPO, and the NRC and which includes foreign
operations experience, for the systematic collection, review, analysis, and

feedback of operating experience to NRC licensing and inspection activities

and to licensees for all NRC-licensed activities. Appropriate corrective acticn

will be taken in response to the feedback.

B.  NRC ACTIONS

1

Office for Analysis and Evaluation of Operational Data (AEQD).

a. Description: AEOD analyzes and evaluates operational data associated

with all NRC-licensed activities, and develops formal guidance for the agency
on the collection, evaluation, and feedback of operational data. AEQD serves
as the central point of coordination for data collection and analysis within

the NRC and with outside organizations.

b. Schedule: The Commission approved the e:-ablishment of AEOD in July
1979. The interim office was established in October 1979. Staffing will be
complete by June 1980. Interim procedures will be complete by February 1980.
Formal procedures are to be completed by April 1980. Complete implementation

of information dissemination is to be effective by July 1980.
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€. Resources: AEOD FY80 - 20 my and $120,000, FY 81/84 - 20 my and
$500,00; ADM FY80 - 0.4 my and $220,000, FY81 - 0.1 my and $100,000.

2. Program office operational data activities.

a. Description: Each major program office will perform special opera-
tional safety data analyses.

b.  Schedule: NRR interim office was established in October 1979, with
staffing to be completed in January 1980. IE staffing was completed in November
1979. MPA staffing yet to be determined. RES staffing to be completed by June
1980. NMSS staffing to be completed by January 1980.

€. Resources: NRR FY80/81 - 8 my; IE FY80/81 - § my (headquarters) and
$27,000; MPA FY80/81 - 6 my; RES FY80/81 = 4 my; and NMSS FY80/81 - 1.0 my;
ADM FY80 - 0.1 my and $200,000, FY 81 - $220,000.

3. Operational safety data analysis.

a. Description: In support of AEOD, RES has initiated special operational
safety data analyses. At present, RES is performing studies to determine failure
rates for nuclear plant components using the current Licensee Event Report (LER)
file; develop and use common-cause analysis of LER's; analyze data from the
Nuclear Plant Reliability Data System (NPRDS) to distinguish order-of-magni‘ude
differences of component failure rates between such factors as plants, sizes,

service environment, status at time of failure, and manufacturer; identify
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potentially serious reliability problems evident in the LER data; and identify
potential accident precursors.

b. Schedule: Staff and contractors are now performing these functions.
Data, models, and analyses are to be provided on a continuing basis in response
to and in anticipation of needs.

€. Resources: RES FY80 - $1,145,000, FY81 - $1,200,000.
4. Coordination of licensee, industry, and regulatory programs.

a. Description: Licensees will be required to provide the capability,
including onsite engineering, to evaluate the operating history of each plant
and plants of similar design (see Tasks [.A.1 and [.B.1). Additionally,
licensees will be required to review their administrative procedures to assure
tha: operating experience is continually provided to operators and other opera-
tions personnel and is incorporated in training programs (see Task I.C.5).
Industry evaluation programs will be conducted at NSAC and INPO and at vendor
organizations (see Section D of this task). This action item is necessary to
assure that NRC programs are coordinated with industry and licensee evaluation
programs and that formal lines of communication are established. AEQD is the

lead organization for this coordination.
b. Schedule: June 1980.

£ Resources: (Included with item 1 above.)
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5. Nuclear Plant Reliability Data System (NPRDS).

a. Description: NPRDS is a reliability oriented data collection and
reporting system for selected components and systems related to the safety of
nuclear power plants. Periodic reports containing failure statistics are issued.
Licensee participation is voluntary and consequently inadequate. The system
itself needs serious restudy in view of the accident at Three Mile Island; NRC
will undertake this restudy as a priority item. An advance notice of proposed
rulemaking to make participation in the NPRDS mandatory is being prepared for

public comment.

b. Schedule: An advance notice was to be issued for comment in

January 1980.

€. Resources: SD FY80 - 0.5 my, FY8L - 0 5 my, FY82 - 0.25 my; AEQD
FY80 - 0.5 my; MPA FY80 - 1 my and $175,000 for NPRDS.

6. Reporting requirements.

a. Description: Improved reporting requirements are necessary to assure
that the information and data for the assessment of facility performance and
operational safety is uniformly provided by all licensees in the most efficient
manner. Interim action has been initiated by IE with the preparation of a rule
for Commission action covering the immediate reporting of significant events,
Additional actions include revision of Regulatory Guides 1.16 and 10.1 by SD

and the modification of license conditions by NRR and NMSS. AEOD has the overall

lead for coordination of this item (see also Task [1.J.4).
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b. Schedule: IE will issue rule for immediate reporting of significant
evants by February 1980. Revised regulatory guide will be issued for comment
by December 1980 and in effective form by September 1981. License conditions
will be modified to incorporate revised reporting requirements by 1981.

€. Resources: NRR FY80 - 1.0 my, FY81 - 3.0 my; IE FY80 - 0.4 my and
$3,600; SD FY80 - 0.3 my, FY81 - 0.5 my; AEOD FY80 - 0.5 my; MPA FY80 - 0.5 my;
NMSS FY80 - 0.8 my; ADM FY80 - 0.1 my and $5,000, FY81 - 0.] my and $7,000.

7. Foreign sources.

a. Description: To supplement domest:c experience of safety significance,
NRC also obtains operating and design information from foreign reactors. This
information is obtained through formal regulatory arrangements with governmental
agencies of 16 countries. Additional efforts to be taken by IP to obtain improve-
ment in the systematic receipt of foreign operating experience include (1) letters
to each of the foreign agreement countries reemphasizing the importance of the
timely and regular exchange of data on safety-significant incidents; (2) addi-
tional formal agreements authorizing an information exchange to be developed
with Canada, Finland, and others; and (3) participation with the nuclear regula-
tory agencies of other nations in the Nuclear Energy Agency (NEA) for the

exchange of operational data.
b. Schedule: IP will send letters by June 30, 1980, and will conclude

new agreements by December 30, 1980. Initiation of NEA exchange will be

completed by June 30, 1980.
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Resources: IP FY80 - 1,5 my; AEOD Y80 - 0.5 my.

Human error rate analysis.

a. Description: Resesarch programs are currently under way to (1) complete

the analysis of field-collected data for human reliability in maintenance and
calibration activities at operating nuclear power stations; (2) review abnormal
occurrence reports, licensee event reports, and compliance reports to identify
areas where human performance reliability is low; (3) develop probability models
to predict the error rates for multiple human errors occurring as a function

of coupling influences; and (4) identify patterns and basic associative factors
for the human-error rates determined for basic test, maintenance, and operator
actions. The information can be used to identify necessary and effective

improvements in operator transcription and operational aids.
b. Schedule: The most important operator errors will be identified by
September 1980. Recommendations for improvement will be completed by March

1981.

c. Resources: RES FY80 - $500,000, FY81 - $500,000; ADM FY80 - 0.1 my,
FY81 = 0.1 my.

C.  LICENSEE ACTIONS

Office for Analysis and Evaluation of Operational Data: Requires no

licensee action.
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2. Program Office Operational Data Evaluation: Requires no licensee action.
3. Operational Safety Data Analysis: Requires no licensee action.
4. Coordination of industry and regulatory program.

a. Description: Licensees will participate in discussions with NRC and
other industry representatives to assure that licensees' programs complement
the total program and establish proper mechanisms for licensees to obtain

maximum benefits from the program.

b. Implementation: Operating reactors will implement by June 1980;

applicants for operating licenses will implement prior to full-power operation.
€. Resources: Minimal.
5. Nuclear Plant Reliability Data System (NPRDS).
a. Description: Licensees participate in NPRDS by collecting and
providing reliability data to the system from their experience. They will be

requested to provide meaningful, in-depth comments on the proposed rule.

b. Implementation: Comments on proposed rule will be submitted by

March 1980.

e. Resources: Licensee participation in NPRDS will require $250,000

per plant for initial effort. Continuing participation in NPRDS will require

$50,000 per year per plant.
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6. Reporting requirements.

a. Description: Licensees will propose technical specifications that

incorporate revised reporting requirements.
b. Implementation: Colplctc.by December 1981.
€. Resources: 0.5 my per plant.
7. Foreign sources: Requires no licensee action.
8. Human error rate analysis: Requires no licensee action.

D.  OTHER ACTIONS

1. Nuclear Safety Analysis Center (NSAC).

a. Description: Industry has established a program at NSAC to syste-
matically review available event reports and operating lata. Effort will be
directed toward identifying possible precursor events, trends, and problem areas;
performing failure analyses; and promoting followup with licensees on identified

problem areas.

b. Schedule: Activities at NSAC are currently in progress. Staffing

will be completed by spring 1980. Contractual support will be completed in
early 1980.
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€. Resources: Estimated resources are 20 my. Contractor support will
total approximately $1,000,000 per year (total resources are estimated at
$8,000,000 per year and 50 my). '

2. Institute of Nuclear Power Operations (INPO).

a. Description: Industry has established INPO to ensure high quality
of operations in nuclear power plants. INPO will review and analyze operating
experience and provide feedback to the licensees, incorporate lessons learned
into training programs, and coordinate reporting and analysis with other organi-
zations. INPQ will also sponsor studies and analysis on human factors in support
of reactor operations.

b. Schedule: Activities were initiated in January 1980.

€. Resources: 200 my, $11,000,000 (total program).
3. Manufacturer's program.

a. Description: Each reactor manufacturer has established a program
for the review of operating experience with appropriate feedback being supplied
to the licensees to improve operational safety and plant availability.

b. Schedule: Ongoing.

¢. Resources: Vary with manufacturer. They are estimated to range from

6 to 8 my.
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E.  REFERENCES

President's Commission Report: Items A.11.8, B.1.b, B.5.d, and D.7

Other: NUREG-0578, Recommendation 2.2.1.b
NUREG-0585, Recommerdations 6.1 and 6.2
ACRS May 16, 1979 Interim Report No. 3, Item 3
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TASK I.F QUALITY ASSURANCE

A. OBJECTIVE: Improve the quality assurance program for design, construc-
tion, and operations to provide greater assurance that plant design, construc-
tion, and operational activities are conducted in a manner commensurate with
their -importance to safety.

NRC ACTIONS

Develop more detailed criteria.

a. Description: SD, NRR, and IE will develop additional criteria to
relate the importance of safety-related structures, systems, and components to
the safety requirements in the quality assurance (QA) program. Additional
detailed QA requirements will be developed to clarify the QA function in plant
design, construction, and operation. These requirements will include consider=

ation of the following:

(1) Expand the QA list to cover equipment important to safety and
rank the requirements in order of importance. The results of the integrated
reliability evaluation program (IREP) and the systems interaction tasks will be

used to establish the importance of equipment as it relates to safety.

(2) Assure the independence of the organization performing the
checking functions from the organization responsible for performing the tasks,

For the construction phase, consider options for increasing the independence
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of the QA function. Include an option to require that licensees perform the
entire QA/QC function at construction sites. Consider using the third party
concept accompanying the NRC review and audit, and making the QA/QC personnel
agents of the NRC. Consider using INPO to enhance QA/QC independence.

(3) Include the QA personnel in the review and approval of plant
operational maintenance and surveillance procedures, and quality-related

procedures associated with design, construction, and installation.

(4) Include the QA personnel in all activities involved in design,

construction, installation, pre-operational and startup testing, and operation.

(5) Establish criteria for determining QA requirements for specific
classes of equipment, such as instrumentation, mechanical equipment, and elec-
trical equipment.

(6) Establish qualification requirements for QA and QC personnel.

(7) Increase the size of the QA staff.

(8) Clarify that the QA program is a condition of the construction

permit and operating license and that substantive changes to an approved program

must be submitted to NRC for review.

(9) Compare NRC QA requirements with those of other agencies (1.e.,
NASA, FAA, D0D) to improve NRC requirements.
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(10) Clarify organizational reporting levels for the QA organization.
(11) Clarify requirements for maintenance of "as built" documentation.
(12) Define role of QA in design and analysis activities. Obtain
views on prevention of design errors from licensees, architect-engineers, and
vendors.
b. Schedule: A Commission paper on a proposed rulemaking will be prepared
by January 1981. SD will issue the proposed regulatory guides by September
1982. The detailed requirements will be implemented by December 1982.
€. Resources: NRR FYB0 - 3.1 my, FY81 - 3.0 my; SD FY80 - 1.8 my,
FYB1 - 2.5 my, FY82 -~ 2.0 my; IE FY80 - 1.4 my and $10,800, FY81 - 3.2 my and
$27,900, FY82 - 2.2 my and $19,800, FY83 - 2.2 my and $19,800; ADM FY80 - 0.2 my,
FY81 = 0.1 my and $2,000.
g. N ACTION
1. a. Description: Develop improved "QA" 1ist and more detailed criteria.

b. Schedule: No licensee action is required.

g Resources: FY83 - 1.5 my per unit for implementation.

0. OTHER AQT]0N§: None.
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E.  REFERENCES:

President's Commission Report: Recommendations A.5, B.1l.a, A.4.b;

Findings €.4.a, E.4.b, E.4.c and E. 4.4

President's Commission Technical Staff Analysis Report: Summary; Section 18-1
President's Commission Technical Staff Analysis Report on Quality Assurance.
Quality Assurance Findings, Section 1VB2d&Sc; 1VCc&d; 1VA&B; 1VEd, e & f.
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TASK I.G TRAINING DURING PREOPERATIONAL AND LOW-POWER TESTING

A.  OBJECTIVE: Increase the capability of the shift crews to operate facilities
in a safe and competent manner by assuring that training for plant evaluation
and off-normal events is conducted by each shift. Near-term operating license
facilities will be required to develop and implement intensified training exer-
cises during the low-power testing programs. This may involve the repetition

of startup tests on different shifts for training purposes. Based on experiences
from the near-term operating license facilities, requirements may be applied

to other new facilities or incorporated into the plant drill requirement (item
1.A.2.5). :

B. NRC ACTIONS
1. Training requirements.

a. Description: NRR will develop acceptance criteria for low=-power test
programs to provide "hands on" training for plant evaluation and off-normal

events for each operating shift.

b. Schedule: NRR will have criteria ready for issuance at time of

approval of this plan.

¢. Resources: NRR FY80 - 0.3 my, FY81 - 0.5 my; SD FY80 = 0.15 my,
FY81 = 0.5 my.
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LICENSEE ACTIONS

1. Training requirements.

a. Description: Licensees.will modify existing or future testing
programs to include new requirements.

b. Implementation: Does not apply to operating reactors. Applicants
for operating licenses will define plans prior to fuel loading and conduct

training prior to full-power operation.

¢, Resources: Does not apply to operating reactors. Applicants for

operating license - 0.1 my; plants with construction permits - 0.1 my.

0. OTHER ACTIONS: None

E. REFERENCES: None
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TASK II.A SITING

A.  OBJECTIVE: Provide an added contribution to safety through (1) the develop-
ment of siting criteria for new power plants, and (2) the re-evaluation of
facilities under construction with regard to the new siting criteria.

B.  NRC ACTIONS

1. Siting policy rulemaking.

a. Description: NRC will establish, through rulemaking, (1) numerical

criteria for population density, distribution (including population centers),

and exclusion distance considering consequences of all classes of accidents

and considering capability for evacuation; (2) numerical values for standoff
distances rom offsite hazards; and (3) the objectives expressed in the remaining
recommendations (except Recommendations 4 and 9) of the Report of the Siting
Policy Task Force (NUREG-0625). A1l items are specific recommendations of the
NRC Siting Policy Task Force, NUREG-0625, and item (1) addresses President's

Commission Recommendation A.6.

During the development of the proposed rule, the staff will identify the
principal criteria for evaluating proposed sites for nuciear power stations,
recommend the adoption of these criteria in an Interim Policy Statement and
Proposed Rule on Siting, and prepare an environmental assessment or environmental
impact statement (EIS) ~f the proposed revisions to meet NEPA requirements.

The staff also plans to issue an Advanced Notice of Proposed Rulemaking.
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This effort is related to other task action plans (TAPs) including elements
of items II.B, “Consideration of Degraded or Melted Core in Safety Reviews,"

III.A, "NRC and Licensee Preparedness,” and III.D, "Public Radiation Protection

Improvements. "

b. Schedule: Advanced Notice of Proposed Rulemaking will be issued by

February 1980. Interim Policy Statement on Siting will be issued by June 1980.

Oraft rule will be published by October 1980.

c. Resources: NRR FY80 - 4.5 my and 5.0 my contractor ($400,000),
FY81 - 2.0 my and 2.0 my contractor ($160,000); SD FY80 - 1.8 my, FY81 -
3.0 my; RES FY80 - 1.0 my, FY81 - 0.5 my; ADM FY80 - 0.3 my, $200,000, Fy8l -
0.3 my, $200,000.

Site evaluation of facilities with construction permits.

a. Description: Prepare an analysis for Commission decision of the NRC
staff plans to reconsider with regard to the revised siting policy facilities
that already have construction permits. The analysis would take as a point of
jeparture the criteria expressed in the Proposed Rule or Interim Policy Statement
on Siting and would address a strategy for consideration of siting decisions
of plants that already have construction permits. Many of the elements of this
analysis would also be applicable to plants that are operating, and there must
oe coordination with item II.B, "Features to Cope with Core Melt Accidents at

Sites with High Population Densities."
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b. Schedule: Issue staff paper by June 1980.
€. Resources: NRR FY80 - 4.0 my. (This task does not address the
resources needed should the Commission direct an extensive review of
past siting decisions.)
C.  LICENSEE ACTIONS

1. Siting policy rulemaking (NUREG-0625).

a. Description: Applicants will develop and implement procedures to

incorporate siting criteria.

b. Implementation: Applicable only to construction permits filed after

proposed rule is adopted.

c. Resources: Requires no substantial change.

2. Site evaluation of facilities with construction permits: No facility action

is required.
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OTHER ACTIONS: None.

REFERENCES

President's Commission Report: Item A.6

Other: NUREG-0625
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TASK I1.B CONSIDERATION OF DEGRADED OR MELTED CORES IN SAFETY REVIEW

A.  OBJECTIVE: Enhance public safety and reduce individual and societal risk
by developing and implementing a phased program to include, in safety reviews,
consideration of core degradation and melting beyond the design basis. The
program phases are (1) short- and medium-term actions for scoping and imple-
mentation; (2) added requirements for high population density sites; (3)
research programs and design studies to develop additional needed information;
and (4) a rulemaking proceeding to establish long-term policy, goals, and
requirements related to accidents involving core damage greater than the

present design basis.
The following will be considered:

Core cooiability
Degraded core characteristics

Primary system chemistry

Systems functionability and reliability
Shielding and accessibility

8ehavior under irradiation and other environmental stresses

Radioactivity transport and leakage
Leakage from auxiliary systems
Leak-tight high-pressure decay heat removal loop

Hydrogen in containment structure
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Approaches to mitigating severe accidents
Core retention devices
Filtered, vented containment structure
Containment structure ultimate strength

State-of-the-art containment approaches for future plants

Containment inerting

Post-accident recovery

NRC ACTIONS

Reactor coolant system vents.

a. Description: NRR will require the installation of high-point reactor
coolant system and reactor vessel head vents remotely operable from the control
room. These vents are to provide the ability to deal effectively with the
unexpected presence of noncondensible gases in the reactor vessel and primary
coolant system, particularly in quantities that could interfere with coolant
flow and distribution by providing a safe vent path. IE will inspect imple-

mentation.

b. Schedule: A letter requiring vents was issued to operating reactors

on September 13, 1979. Requirements will be issued to all applicants by

March 1, 1980. Lead plant review will be complieted by February 1, 1980.
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Resources: NRR FYS80 - 0.4 my, FY81 - 0.2 my; IE FY80 - 0.78 my,
$6,860, FY81 - 0.7 my, $6,300; ADM FY80 - 0.2 my, $7,000.

- Plant shielding to provide access to vital areas and protect safety

equipment for post-accident operation.

a. Description: NRR will require (1) a radiation and shielding design
review of spaces around systems that may contain highly radioactive fluids
under accident conditions, and (2) implementation of identified plant modifi-
cations that will permit access to vital areas and protect safety equipment.

[E will inspect implementation.

b. Schedule: Letter issuing requirements to operating reactors was
issued September 13, 1979. Requirements for al) applicants will be issued by
March 1, 1980. Lead plant review was completed December 21, 1979. SD will
1ssue regulatory guide for comment by September 1980, and issue effective

regulatory guide by March 1981.

e Resources: NRR FY80 - 0.9 my, FY81 - 0.5 my; IE FYS80 - 0.64 my, $7,200,

FY81 - 1.76 my, $15,840; SD FY80 - 0.3 my, FY81 - 0.5 my; AOM FY80 - 0.1 my,

$5,000, FY 81 - 0.1 my, $5,000.

Post-accident sampling.

a. Description: NRR will require (1) review of the reactor coolant and

containment atmosphere sampling systems and the radiological spectrum and




Task II.B

Oraft 2 - 1/23/80
chemical analysis facilities, and (2) implementation of modifications necessary
to permit personnel to obtain samples within 1 hour after an accident (without
incurring an exposure of an individual in excess of 3 rem whole-body or
18-3/4 rem to the extremities), to analyze samples within 2 hours for radio-
active noble gases, iodines, cesiums, and nonvolatile isotopes, to analyze
samples within 1 hour for boron, and to analyze for chlorides within a shift,

IE will inspect implementation.

b. Schedule: NRC iscued requirements to operating reactors in a letter
dated September 13, 1979. Letter to all applicants will be issued by
March 1, 1980. Lead plant review was completed in December 1979. SD will
revise Regulatory Guide 1.21 by June 1, 1980. SD will issue effective
Regulatory Guide 1.21 by February 1981.

€. Resources: IE FY80 - 1 my, $8,280, FY81 - 1.16 my, $10,440; SD
FY80 - 0.3 my, FYS81 - 0.3 my; AOM FY80 - $5,000.

4. Training for mitigating core damage.

a. Description: NRR will require that all operating personnel be given
training in the use of systems already installed at the plant to control or
mitigate an accident in which the core is severely damaged (see also item

[.A.2.2). 1IE will inspect revised training program.

b. Schedule: NRR will establish requirements for operating reactors

and all applicants by February 1, 1980.

'
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c. Resources: NRR FY80 - 0.1 my; IE FY80 - 0.7 my, FYSL - 0.7 my.
5. Research on phenomena associated with core degradation and fuel melting.

a. Description: For a number of key severe accident sequences, there
are critical phenomenological unknowns or uncertainties that impact containment
integrity assessments and judgments regarding the desirability of certain
mitigating features. The phenomena fall into three broad categories; that is,
the behavior of severely damaged fuel, including hydrogen generation; the
behavior of the core melt in its interaction with water, concrete, and core-
retention materials; and the effect of potential hydrogen burning and/or
explosions on containment integrity. Steam explosions will also be considered
in this category. Previous work in these several areas has received less
attention, since they relate to accidents beyond the design basis. Additional
emphasis i: required. In these several areas, RES will be conducting major

programs to support the basis for rulemaking and to confirm certain licensing

decisions. Specific descriptions of the three broad categories are:

(1) Behavior of severely damaged fuel.

(a) In-pile studies: Fuel behavior research will include
in=pile testing to help evaluate the effects of conditions Teading to severe
fuel damage. Such tests will be p'rformed in the INEL Power Burst Facility

(PBF) in FY81 and later in the ESSOR facility ir Ispra, Italy.

II.B-5



Task II.B
Oraft 2 - 1/23/80

In the PBF, RES will perform a series of in-reactor fuel experiments to deter-

mine the effect of cooling rate on damaged rod fragmentation and distortion.

Fission product release and hydrogen generation will also be measured during

the test.

Similar tests will be performed in the ESSOR facility on the longer length,
larger fuel bundles possible in the Super Sara Loop. These tests will aid in
the characterization of fuel rod fragments over a large radial expanse and the

resulting effect on bundle blockage.

(b) Hydrogen studies: The objective of this work is to increase
our understanding of the radiolytic formation of hydrogen in a reactor and to
determine its consequences in terms of pressure-time histories and hydrogen
deflagration and detonation. This work will also include (1) the preparation
of a compendium of information related to hydrogen as it affects reactor
safety, (2) analysis of radiolysis under accident conditions, (3) a review of
hydrogen sampling and analysis methods, (d) effects of hydrogen embrittlement
on reactor vessel materials, and (e) a review of means of handling accident-

generated hydrogen with recommendations on improving current methods.

(c) Studies of post-accident coolant chemistry: The RES
objective in this area is the development of a relationship between fission
product release and fuel failure, and the improvement of post-accident sampling
and analysis techniques. This will be accomplished by the investigation of

fission product release in a variety of fuel failure experiments.
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(d) Hodoiinq of severe fuel damage: The effort in this area
is the development of fuel models for fuel rods operating beyond 2200°F which
suffer a loss in geometry in order to compute extensive damage phenomena (such
as eutectic liquid formation, fuel slumping, hydrogen generation, fission
product release, and interaction with the coolant, rubble-bed particle size,

extent of fuel and clad melting, and flow blockage).

(2) Behavior of core melt. The RES fuel melt research program will
develop a base and verifi2d methodology for assessing the consequences and
mitigation of fuel melt accidents. The program addresses the range of severe
reactor accident phenomena from the time when extensive fuel damage and major
core geometry changes have occurred until the containment has failed and/or
the molten core materials have attained a semi-permanent configuration and
further movement is terminated. Studies of improvements in containment design

to reduce the risk of zore melt accidents are also included.

The program is composed of integrated tasks that include scoping, phenomen-
ological and separate effects tests, and demonstration experiments that

provide results for the development and verification of analytical models anc
codes. These codes and supporting data are then used for the analysis of
thermal, mechanical and radiological consequences of accidents and for decisions
related to requirements of design features for mitigation ai< performance

confirmation.
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The technical scope of the program includes work in the following areas:

(2) Fuel debris behavior: The work in this area will include
the study of thermal-hydraulic behavior of fuel-melt debris beds (particulate
and rubble), the associated coolability limits, and the effect of extended

dryout in the vessel and in the reactor cavity.

(b) Fuel interactions with structure and soil: The work in
this area will include the study of thermal, mechanical, and chemical inter-

actions of fuel melt with structures (concrete, steel, refractory and sacrificial

«aterials and soil).

(c) Radiological source term: The work in this area will
include the study of release and transport of aerosols and radionuclides in

fuel-melt accident scenarios for radiological consequence assessment.

(d) Fuel-coolant interactions: The work in this area will
include the study of thermal and mechanical phenomena associated with explosive
interactions of molten fuel materials with reactor coolant and containment
fluids and resulting loads on reactor vessel, and the loading and structural
response associated with hydrogen explosions in the containment.

(e) Systems analysis codes: The work in this area will include
the study of safety system/mitigation feature response performance analysis

codes, and accident consequences.
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(f) Mitigation features: Evaluations will be made of the
feasibility of risk reduction potential, requirements for and performance of
improved and alternate safety system and mitigation features (containment,

vent-filters, and core retention).

(3) Effect of hydrogen burning and explosions on containment structure:
A method will be developed to predict the response of containment structures
to hydrogen burning and explosions. Both the loading associated with the

hydrogen burning or explosion and structural response will be included.

The NRC will systematically study the uncertainties involved in the prediction
of containment response to hydrogen burning and explosions. The staff will

then assess the bounds of uncertainty associated with current technology.

b. Schedule.

(1) Severely damaged fuel: The PBF test on severely damaged fuel
rods will begin in FY81. ESSOR tests on severely damaged fuel bundies will
begin in FY82. Hydrogen studies will begin in FY80 and continue through FY83.
Studies of the coolant chemistry will begin in FY80 and will continue until
completed. Preliminary planning of the severe fuel damage modeling will begin
in FY80 and will continue as needed. The actual code development will probably

not begin until FY81.

(2) Behavior of core melt: Several key program-level milestones

will be included in FYB0 and FY81. Interim system codes and supporting data
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base should be available by FY80-FY81. A large fuel-melt test facility should
begin operation in FY80. Milestones to be achieved in FY81 include evaluations
of the vent-filtered containment structure and alternate containment structure
concepts, a feasibility study of a core-retention device, and an analysis of a

mitigation feature-safety system interaction.

(3) Effect of hydrogen burning and explosions on containment structure.
A study of these effects will begin in January 1980, with near-term assessment
scheduled to be completed by September 1980 and full-term assessment to be
completed by September 1982.

C. Resources: RES contracts will total $8,860,000 in FY80 and $12,035,000
in FYB1. NRR estimates that it will require NRR technical assistance totalling
$225,000 in FY80 and $300,000 in FY81 (NRR FY80 - 2.5 my, $225,000, FY81 - 2.5 my,
$300,000.

6. Features to cope with core melt accidents in reactors at sites with high

population densities.

a. Description: To ensure that the public health and safety is adequately
protected, the NRC will review existing data from operating reactors located
in areas of high population density to determine whether additional measures
are needed to limit the consequences and reduce the residual risks from potential

core degradation and core melt accidents.
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Indian Point 2 and 3 and Zion 1 and 2 (ZIP) are two nuclear power plant sites
that fall into the category of location near high population density. A
current in-depth review of these plant sites involves the consideration of (1)
improved interim operational actions, such as increased inspection, additional
resident inspectors, augmented control room staffing, and improved operator
qualifications and training; (2) the implementation, on a priority basis, of
current licensing actions that include TMI-2 short-term lessons learned actions
(as discussed in NUREG-0578 and in Bulletin and Orders Review matters); and
(3) severe accident mitigation features such as filtered containment venting,
core retention systems, leak-tight full-pressure residual heat removal system,
"bunkered" emergency decay-heat removal system, and hydrogen control measures.
This part of the action plan deals only with severe accident mitigation.
Although the initial program applies to the two operating nuclear power plant
sites with the highest population density in the area, some of the results of
this action also apply to operating reactors at other sites close to areas of

relatively high population density.

b.  Schedule: The NRC issued to licensees its requirements relating to
review and evaluation of severe accident mitigation on December 5, 1979. NRR
will provide preliminary criteria for the design of mitigative features to
licensees of operating reactors by March 14, 1980. More complete criteria
will be provided by June 1980. NRR will complete its review of licensee
designs by December 31, 1980. By April 15, 1980, a Commission Paper will be
issued recommending the implementation of design features to mitigate the
consequences of severe accidents in the Zion 1 and 2 and Indian Point 2 and 3

plants. The paper will provide the basis for the need of such features.
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€.  Resources: NRR FY80 - 6 my, $100,000, FY81 - 3 my, $150,000; IE
FY80 - 0.5 my, $4,320; RES FY80 - 2 my.

7.  Containment inerting.

a. Description: Certain small LWR containment structures may have to
be inerted to prevent their being overpressurized as a consequence of burning
hydrogen during a severe accident involving extensive reaction between fuel
cladding and reactor coolant. Some containment structures, particularly those
with a large volume and high design pressure, may not need inerting. In other
containment structures, it may be appropriate to use features and procedures

other than inerting to cope with the generation of hydrogen.

b. Schedule: By February 15, 1980, a Commission Paper will be prepared
that recommends a suspension of the part of 10 CFR 50.44 that limits the level
of hyrogen generated in an accident, recommends inerting of BWR Mark I and
Mark II containment structures, and provides the basis for continued operation

of other reactors while the problem is being studied further.

The order to inert BWR Mark I and II contaiﬁment structures should be issued

by March 15, 1980. By March 1, 1980, NRC will require licensees and applicants
with containments other than BWR Mark I and II containment structures to
initiate studies to identify possible means to prevent overpressurization of
containment due to hydrogen burning when hydrogen is generated at levels in
excess of the levels specified in 10 CFR 50.46. Studies will be completed by

June 30, 1980. By March 1, 1980, the NRC will initiate studies to find means
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that will safely deal with the hydrogen generation levels exceeding the Timits
in iO CFR 50.46 and the hydrogen levels in the containment structure exceeding
the Timits in 10 CFR 50.44. NRC will complete its studies by June 30, 1980.
By Augu:r . 30, 1980, the NRC will issue a Commission Paper reporting the results
of NRC and Ticensee studies, specifying recommendations for consequential
actions, and indicating whether actions on containment inerting or use of
other features to control hydrogen can be deferred to rulemaking on degraded

core and melted core accidents.

€. Resources: NRR FY80 - 1.0 my, $130,000, FYS1 - 2.0 my, $130,000; IE
FY80 - 0.5 my, FY81 - 0.5 my.

8. Rulemaking Proceeding.
a. Description.

(1) The NRC will issue a notice of intent to conduct rulemaking to
solicit comments on the issues and facts relating to the consideration of
design features necessary to mitigate the consequences of degraded core and
core melt accidents.' Specific areas for comment should include, but not be
limited to, the objectives as well as the characteristics of possible design
features to mitigate the consequences of these types of accidents; additional
and supplemental means of preventing core damage or core-melt accidents, in
lieu of such features, through improved engineered safety features; the prob-
abilities and consequences of the various sequence of events that could cause

the release of significant amounts of radiocactivity to the environment: the
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expected effectivness and performance of suggested means to reduce the
consequences of such events (in particular, the systems for controlled filtered
venting of the containment and for preventing the uncontrolled combustion of
hydrogen, molten core retention systems, and decay heat removal and radwaste
systems designed to function under degraded core conditions); and the possible
modification of other requirements, particularly those for siting, emergency

plans and procedures, if such design features were required.

(2) The NRC will implement a rulemaking proceeding as specified in
NUREG-0585, Appendix A, Item 10, and revise the related rules and/or regulatory
guides as necessary. In connection with this rulemaking proceeding, the NRC .
will require the licensed industry to address the feasibility of filtered

vented containment and molten core retention systems.

b. Schedule: The NRC will publish an advance notice of proposed rule-

making by April 1980, and will publish the proposed ruTe by March 1981.

NRC will evaluate the comments received and research results to establish an
effective rule or second-round proposed rule. The rule will be submitted to
the Commission by December 1981 if no hearing is scheduled, and by December

1982 if a hearing is scheduled.
& Resources: SD FY80 - 8.15 my, FY81 - 9.4 my, FY82 - 0.5 my, FY83 -

0.5 my; NRR FY80 - 1.1 my, FY81 - 3.1 my, FV82 - 1.0 my, FY83 - 0.5 my; ADM
FY81 - 0.3 my, $275,000, FY82 - 0.3 my, $275,000, FY 83 - 0.1 my, $25,000.
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Conceptual designs for the mitigation of severe core accidents.

a. Description: The NRC will determine whether all licensees holding
construction permits or operating licenses should provide conceptual designs
for (1) a filtered vented containment, and (2) a core retention system for
their plant(s). If approved, the NRC would perform analyses of conceptual
designs to include achievable safety improvements; additional introduced
hazards, if any; proposed design basis; and proposed cost and schedule. The
licensees would examine both passive and active core retention systems that

either delay significantly core melt-through penetration of the containment or

permanently retain core debris within the confines of the containment building.

The analysis should include the effect :hat a core retention device has on the
containment building pressure, temperz:.re and hydrogen concentration transients,
as well as the subsequent radiological releases, both above and below ground,

for various core-degraded accident scenarios. The NRR conceptual design

program will be initiated to establish design criteria and requirements and to

provide feedback to related RES programs.

b. Schedule: By March 1, 1980, the NRC will issue a Commission Paper
that will consider this question and may recommend that conceptual design
studies of filtered vented containment and core retention systems be undertaken
by lTicensees holding operating licenses and construction permits f

A thair
or thel

plant(s).

Resources: NRR FY80 - 2.2 my, technical assistance - $250,000,

2 my, technical assistance - - 0 ; M FY81 - $10,000,

Y83 - $10,000.
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C.  LICENSEE ACTIONS
1. Reactor coolant system vents.

a. Description: Licensees will be required to install a high point
reactor coolant system and reactor vessel heat vents that can be remotely
operated from the control room, and demonstrate by analysis that direct venting

does not result in violation of combustible gas concentration limits.

b. Implementation: Licensees with operating reactors were required to
complete design by January 1, 1980, and will be required to complete installation
by January 1, 1981. Applicants fér operating licenses are required to complete
design prior to full-power operation and to complete installation by January 1,
1981, or prior to full-power operation, whichever comes later. Applicants
with construction permits will be required to complete design prior to licensing

for operation and to complete installation prior to fuel loading.

C. Resources: 0.5 my per plant, $100,000 per operating reactor or

licensee, $50,000 per construction permit.

2. Plant shielding to provide access to vital areas and protect safety

equipment for post-accident operation.

a. Description: Licensees will be required to perform radiation and
shielding design review of spaces around systems that may contain highly
radioactive fluid, and to implement plant modifications to permit adequate

access to vital areas and protect safety equipment.
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b. Implementation: Licensees with operating reactors were required to

complete design review by January 1, 1980, and will be required to complete
implementation of plant modifications by January 1, 1981. Applicants for
operating licenses will be required to complete design review prior to full-power
operation, and to complete plant modifications by January 1, 1981, or prior to
full-power operation, whichever is later. Applicants with construction permits
will be required to complete design review prior to applying for an operating
license, and to implement modifications prior to fuel loading.

€. Resources: 1.0 my and $50,000 per plant.

3. Post-accident sampling.

a. Description: Licensees will be required to review the reactor
coolant and containment atmosphere sampling systems, and the radiological
spectrum and chemical analysis facilities. They will be required to submit
proposed modifications and procedures and to modify the plant as necessary to

meet the requirements.

b. Implementation: Licensees of operating reactors were required to
complete their reviews and submit proposed modifications and procedures by
January 1, 1980. A1)l modifications must be completed by January 1, 1981.
Applicants for operating licenses are required to complete their review and
submit proposed modifications and procedures prior to full-power operation,
and will be required to complete modifications by January 1, 1981, or prior to

full-power operation, whichever is later. Appiicants with construction permits
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will be required to submit proposed modifications and procedures with their
FSAR, and to complete modifications prior to applying for an operating license.

C. Resources: 1.0 my and $100,000 per plant.

4. Training for mitigating core damage.

a. Description: Licensees are required to develop a training program
to teach the use of installed equipment and systems to control or mitigate
accidents in which the core is severely damage. They must then implement the

training program.

b. Implementation: Licensees with operating reactors will develop a
training program by July 1, 1980, and implement the program by January 1,
1981. Applicants for operating licenses are required to develop a training
program prior to fuel loading and to implement the program prior to full-power
operation. Applicants with construction permits will be required to train all

shifts prior to applying for an operating license.

€. Resources: 0.3 my per plant.

5. Research on phenomena associated with core degradation and fuel meiting:

No licensee action is required.

6. Features to cope with core melt accidents in reactors at sites with high

population densities.
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a. Description: Licensees of :he Zion Station Unit 1 and Unit 2 and
Indian Point Station Unit 2 and Unit 3 are conducting an in-depth site study.
This study will evaluate measures to mitinate the effects of core melting and
to reduce the probability of a severe accident. The licensees will submit the

results of this evaluation to the staff on completion.

After the NRC establishes specific features and related design criteria,
the Ticensees will be required to follow these guides to design mitigating

features.

b. Implementation: Licensees will be required to submit the results of
their evaluations to the NRC staff by February 15, 1980; to undertake designs
for “mitigating features" by March 15, 1980; and to complete their designs by
October 1, 1980.

C. Resources: Until the NRC determines the specific mitigating features
to be required, the resources needed are unknown. Initial estimates of the
total cost per plant for a filtered vented containment range from $10,000,000
to $50,000,000 depending on the venting rate, the buildings required, and

other design features.

7. Containment inerting.

a. Description: Licensees will be required to inert BWR Mark I and
Mark II containment structures in response to Commission instructions. They

will also be required to conduct studies to learn how to deal with hydrogen.
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b. Implementation: Licensees are required to inert BWR Mark I and II
containment structures as ordered, and to conduct studies by June 30, 1980.

€. Resources: Inerting, not estimated; studies - 1 my per plant.

8. Rulemaking.

a. Description: Selected licensees or owners' groups will be required
to address the feasibility of mitigating features arising from severe accident
considerations (for example, filtered vented containments, core retention

features, and hydrogen control capabilities).

b. Impiementation: FY80.

€. Resources: 0.5 my for each facility evaluated (Note: This effort
is to be accomplished in parallel with the NRC research effort descrihed in
item I1.B.5.b.).
9. Conceptual designs for the mitigation of severe core accidents.

a. Descripticn: Licensees may be required to conduct conceptual design
studies for a filtered vented containment and a core retention system. The

formation of owners' groups of similar plants are foreseen as part of effort

to consolidate similar activities.
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b. Implementation: Licensees will complete studies if requested by
April 1, 1981.

€. Resources: core retention system - 20 my per group; filtered vented

containment - 20 my per group.

OTHER ACTIONS

1. through 4: None.

8. Research on phenomena associated with core degradation and fuel melting:

The Electric Power Research Institute has a program relevant to this topic.

[f rulemaking is announced, the program is likely to expand and accelerate.

6. Features to cope with core melt accidents in reactors at site with high

population densities: None.

7. Containment inerting: This may involve the Electric Power Research

Institute.

8. Rulemaking: The Electric Power Research Institute involvement is discussed
above, and other industry components will participate. If a hearing is scheduled,
the resources requirement may be high. For the ECCS rulemaking hearing,

hundreds of industry man-years and many millions of dollars were spent,
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9. Conceptual designs for the mitigation of severe core accidents: This may

involve the Electric Power Research Institute.
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TASK II.C.1 RELIABILITY ENGINEERING AND RISK ASSESSMENT

A. OBJECTIVE: Improved systems-oriented approaches to safety review will be
developed and implemented. In particular, NRC will employ risk assessment
methods to identify particularly high-risk—accidont sequences at individual
plants and determine regulatory initiatives to reduce these high-risk sequences.
A cadre of experienced practitioners of system reliability and risk assessment
methods will be developed in the NRC, its contractors, and in the industry.
Also, a library of accident sequence and system reliability models will be
developed for application to analysis of operating experience data, research

programs, and evaluation of safety versus cost tradeoffs.

Reliability requirements and the single failure criterion will be improved,
and requirements for station blackout and "nonsafety" systems important to
risk will be developed. Consideration will be given to improving the "systems

interaction” issue in regulatory requirements.

There is abundant evidence from recent experience that quantitative reliability
or risk assessment is a valuable tool for the regulation of nuclear reactors.
Analysis of this type can provide great insight into the relative safety
significance of reactor plant systems and design features and is valuable in
assessing the merits of prospective changes in such systems and features.
Unfortunately, thorough quantitative reliability analyses, such as were per-
formed on only two plants in the Reactor Safety Study (WASH-1400), are very

costly and time consuming, taking dozens of man-years of effort per plant.

11.C.1~1
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Resources and time are clearly not available to conduct a completely integrated
reliability evaluation program on each operating reactor and those plants that
will operate in the near future -- perhaps 80 plants in all, over the next few
years. Consequently, the Interim Reliability Evaluation Program (IREP) described
in item 1, below, was conceived to obtain the most significant safety benefits
of reliability evaluation on all these plants over the next fews years using
available resources }n government and industry with, at the most, 10 man-years

of effort per plant.

In many respects the quantitative IREP program has much in common with the
Systems Interaction (SI) program described in item 2, below. The SI program,
which has been under way at NRC for some time, is a qualitative assessment
program. As both the IREP and SI programs go forward, there will be serious
effort to combine them or share resources to the maximum degree in order to
eliminate wasteful redundancy and confusion. As a corollary, criteria and

~ procedures wili be developed to apply reliability engineering practices to

| nuclear plant activities on a comprehensive and consistent basis (item 3,

below).
B. NRC ACTIONS

Interim reliability evaluation program (IREP).

a. Description:
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(1) NRC IREP: For each reactor, event-tree analysis will be emp l oyed
to develop a taxonomy of accident sequences suitable for qualitative analysis

and for use in probabilistic analyses of core-melt accidents. The initial NRC

program will be directed toward operating reactors and near-term operating

license applications. System reliability analyses will be performed for the
principal systems challenged in these accident sequences. Algebraic expressions
for the expected frequency of core melt will be developed for the accident
sequences in terms of event probabilities, utilizing the system reliability
models (fault trees) and common-cause failure analysis. This effort is similar
to, but of much broader scope, than the auxiliary feedwater system reliability
study discussed in Item II.E.1. A tentative quantification of sequence frequency
will be made to distinguish the risk-dominant sequences and provide for compara-

tive risk and system reliability assessments.

These analyses will include single active and passive and multiple active
failures, unavailability due to testing and maintenance, and operator errors
associated with standby status, testing, and maintenance, but will exclude
maloperation errors by operators during the event. Initiating events will
include a wide range of transient and LOCA events. In the interim program,
seismic or other natural phenomena sequence initiators will not be considered,

nor will plant-to-plant differences in operating staff be weighed.

System reliability models will be developed for the following systems:
lity systems, emergency feedwater systems, reactor core isolation
y S) Yy )
BWR), ECCS injection and recirculation systems, shut-

cooli system, containment cooli ray sy ns, fety features
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actuation systems, and auxiliary systems upon which theses depend (alternating
and direct cu rent, compressed air, essential service water or cooling systems

and heating, ventilating, and air conditioning).

IREP will consist of an initial or pilot study of a single plant (Crystal
River Unit 3), followed by a scaled up study of six plants, in parallel with
standardization of the methodology. Then there will be an integrated study of
the remaining plants.

Following the pilot study, the six plant study, and at annual intervals thereafter
(for the duration of the IREP program), interim summary reports will provide
information necessary to develop: generic requirements to reduce high-risk
accident frequency or consequences; improvements to the single failure criterion;
requirements for "nonsafety-grade" equipment important to risk reduction;
requirements needed to assure high reliability of engineered safety features

and support systems; improvements to the resolution of generic safety issues
(blackout, d-c power, systems interactions, ATWS, etc.); improvements in the
limiting conditions for operation; improvements in operator training and in

plant operating, maintenance, and emergency procedures; requirements to address
the B&W reactor sensitivity issue; requirements to address incidents of excessive

feedwatar flow; and improvements in the focus of safety research programs.

Following each plant study in the IREP program, a set of plant-specific recommended
alterations in design, procedures, and technical specifications will be prepared,
as necessary, to reduce the expected frequency of particularly high=risk

accident sequences and tc rectify any identified safety weaknesses.
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(2) Applicant/licensee IREP: In parallel with program development,

applicants for near-term operating licenses will be required to perform an

interim study similar in principle to the NRC IREP studies. Upon completion

of the pilot program, each applicant for an operating license will be required
to perform an IREP study prior to issuance of the license. This study will
provide assurance that the new plant's design does not include notable

reliability deficiencies.

NRC will develop and provide to applicants for operating licenses criteria and

references for conduct of IREP studies. NRC will review the results of the

studies.

Schedule:

(1) NRC IREP: The first IREP plant study (Crystal River Unit 3) is

c'rrently under way and will be completed by March 1980. Six teams consisting
\ES and NRR analysts will then perform IREP studies in parallel on six
ns. Selection of the six plants will be made by the end of January

These studies will begin in February 1980 and will be completed in July

'he remaining operating reactors will be studied beginning in September 1980,
with the studies to be complete by January 1983. The details of this imple-
mentation will be based on the results of the preceding studies and decisions
Lo De taken later about division o’ the work between NRC and industry. During

the initial and pilot studies, discussions will be held with reactor owners
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and industry groups to explore possible efforts by industry in IREP. Considera-
tion will be given to conducting this phase of the study by NRC alone, by

industry alcne, or by both NRC and the industry acting separately.

Initial draft recommendations based on the generic IREP findings are to be
available in May 1980 after the pilot study and in September after the six-plant
study. Regulatory evaluation and requirements for implementation of the

generic findings of the pilot study will be completed in July 1980 and in
January 1981 for the six-plant study. Overall regulatory evaluations and
requirements for implementation of the generic IREP findings will be completed

at annual intervals (January 1982 and January 1983).

Plant-specific IREP findings will be prepared as procedures and technical
specifications during writeup of generic findings and released simultaneously
with plant-specific reports (pilot study, March 1980: six-plant study, July 1980).
NRC staff will identify required changes and implementation schedules within 6

months following completion of plant-specific reports.

(2) Applicant/licensee IREP: NRC will provide criteria to applicants
by March 1980. Results of the applicant studies will be reviewed as received.
[t is assumed that three would be received in FY80 and three in FY81. with the
first one available in June 1980.

Resources:

Conduct of RE
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contractor 2.0 my; (c) conduct of six plant studies: NRR FY80 - 6 my;

RES FY80 - 9 my and contractor 12 my; (d) study of remaining plants: 1 my NRC

staff per plant and 1 my contractor per plant, if NRC does the studies. Total
funding (including pilot study, six-plant study and follow-on program): RES
FY80o - $2,600,00, FY81 - $2,600,000 (see item C, "Licensee Actions," for
resources based on licensees doing the studies); (e) draft and implement
recommendations of generic IREP findings: NRR FY80 - 2.6 my, FY81 - 4.3 my;
IE FY80 -~ S my, FY81 - 8 my; (f) draft and implement recommendations of plant-
specific IREP findings: NRR FY80 - 1.8 my, $10,000, FYS81 - 10 my, $80,000; IE

FY80 - 0.9 my, FY8L - 5 my; ADM FY80 - 3.2 my, $138,000, FY81 - 3.2my, $688,000
FY82 - 1.0, $5,200,000.

(2) Applicant/licensee IREP: (a) Develop and provide criteria:
RES FY80 - 0.2 my, NRR FY80 - 0.2 my; (b) review applicant IREP results: NRR
FY80 - 0.3 my, FY81 - 0.3 my.

Systems interaction (USI A-17).

a. Description: Phase I of this program was initiated in May 1978 to
develop a systematic procedure for identifying the impacts of systems on other
systems. A fault-tree method was developed and is being applied to a reference
plant. This technique addresses interactions that could compromise the sub-
criticality function, the shutdown - 1ling function, or the integrity of the
reactor coolant pressure boundary. There is some apparent overlap of this
effort with the [REP described in the preceding section. As the two programs
go forward, there will be serious efforts to combine them or share resources

to the maximum degree in order to eliminate wasteful redundancy and confusion
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Fault-tree interaction methodology will be extended to generalize fault trees
and to develop procedures for broad-scale applications of the systems

interaction methodology.

In a systems interaction follow-on study, requirements will be developed for
reactor designs differing from the refarence facility design and the requirements
will be transmitted to licensees and near-term license applicants to implement
modifications emanating from the systems interaction study. A regulatory

guide will be developed to provide the NRC position on application of systems

interaction methodology.

A plan is being prepared for discussion with ACRS to implement a two-part
alternative approach proposed by ACRS to a systems interaction study to be
conducted at Indian Point Unit 3. First, a failure mode effects analysis

(FMEA) would be conducted based on intermediate failure conditions for inter-
connecting electrical or mechanical systems; that is, degraded voltage or
partial fluid flow versus no voltage or no flow. Then a compartment-by-
compartment examination of the plant would be conducted to inspect for potential
systems interaction due to failure of systems in close proximity to safety
systems; for example, pipe break effects.

In a study of seismic effects, the NRC staff will evaluate for i severe earth-
quake at Diablo Canyon the overall effects of failure of nonseismic equipment,
failure of components and structures, and maloperation on safety system function
The mechanism for this evaluation will be a failure mode effects analysis

(FMEA). Consideration is being given to incorporating fault-tree methodology

into the FMEA evaluation.
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b. Séhedulc: Phase I of the systems interaction study is to be complete
in January 1980. B8y June 1980 procedures are to be developed for broad appli-
cation of systems interaction methodology. Requirements for modifications
emanating from the studies will be issued by August 1980 and followed by a
draft regulatory guide in December 1980 which will be effective in June 1981.

An alternative approach proposed by ACRS is being studied and will be discussed
with ACRS in March 1980. |

The seismic effects study of Diablo Canyon will be completed prior to fuel
loading.

c. Resources:

(1) Phase I study: NRR FYB0 - 1.6 my; SD FY80 - 0.1 my; ADM
FY80 - 0.1 my, $17,000; FY81-0.1 MY, $12,000.

(2) Extension of fault-tree interaction methodology: NRR FY80 - 0.5 my,
$120,000; SD FY80 - 0.2 my.

(3) Design requirements and regulatory guide: NRR FYS80 - 1.0 my,
FY81 - 0.5 my; SD FY80 - 0.1 my, FY81 - 0.2 my; IE FY81 - 2 my, $18,000.

(4) Consideration of ACRS proposed approach: NRR FY80 - 0.6 my,
$240,000 for contract.

[1.C.1-9
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(5) Seismic effects evaluation of Diablo Canyon: NRR FY80 - 1.2 my,
$20,000 for contract.

3.  Reliability engineering.

a. Description: Reliability engineering techniques can comp lement
quality assurance and provide a disciplined approach to multidisciplinary
systems engineering in the design of nuclear plants, the development of
startup test procedures, the development of operating, maintenance, and
emergency procedures, and in operations. Criteria and procedures will be
developed to apply reliability engineering practices to nuclear plant

activitis on a comprehensive and consistent basis.

Ouring the early months of plant operation (shakedown period), transients are
more freguent than experienced at mature plants. Equipment outages for
maintenance and equipment failure probabilities also tend to be higher during
the early months of operation. In a short-term program, a requirement for a
reliability assurance program will be developed to track the reliability with
which shutdown cooling systems start on demand to verify that shakedown problems

do not compromise safety. This activity may be absorbed by the NRC IREP

effort described above.

In a longer term effort, specifications will be developed for acceptable
reliability assurance programs to be implemented by operating license holders,
construction permit holders, and future czonstruction permit applications. The

role of applicant-supplied probabilistic safety or reliability analysis in
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future safety analysis reports will be defined in this program. Reliability

assurance program requirements will be promulgated by a new regulatory guide.

b. Schedule: For the short-term program, criteria will be developed

and issued by March 1980. Program results will be reviewed as they become
available. '

For the longer term program, the scoping and scheduling study will be complete
by April 1981, requirements will be drafted by October January 1981, and
phased implementation will be determined. A draft regulatory guide will be
issued in March 1982.

e, Resources:

(1) Short-term program: RES FY80 - 0.2 my, FY81 - 0.1 my; NRR
FY80 - 0.1 my; IE FY80 - 0.2 my, $900, FYS81 - 0.1 my, $450.

(2) Longer term program: NRR FY80 - 1 my, FY81 - 0.5 my; RES
FY81 - 3.0 my and $415,000 for contractor; SO FY80 - 0.3 my, FY81 - 0.3 my.

C.  LICENSEE ACTIONS

1. Interim reliability evaluation program (IREP).

a. Description:
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(1) NRC IREP: Owners of the plants studied in IREP will be requested

to supply the design data and the operating, maintenance, and emergency procedures

needed to provide input to IREP analyses. Members of the IREP study team will
interview operations and maintenance personnel and will require walkdown of

accessible systems in the plants studied.

(2) Applicant/licensee IREP: Applicants will receive criteria for
minimum requirements from NRC and conduct study over a 3- to 6-month period.

The results will be reported to NRC.

b. Impiementation:

(1) NRC IREP: The licensee actions will be required at the same

time as the NRC IREP studies and subsequent to the issue of licensing orders

based in IREP findings.

(2) Applicant/licensee IREP: Applicants will receive criteria from
NRC by March 1980 and will be expected to report their results when they are

ready, but prior to full-power operation.

e, Resources:

(1) NRC IREP: 1 mw for document collection and reproduction and

possibly high costs for implementation of findings in some cases.

I1.C.1-12




Task II.C.1
Oraft 2 - 1/23/80

(2) Applicant/licensee IREP: 6 my per facility.

Systems interaction (USI A-17).

a. Description: Requirements will be placed on licensees and near-term
license applicants to implement modifications based on the systems interaction
study. A regulatory guide will be provided to give the NRC position on appli=-

cation of systems interaction methodology.
A two-part alternative approach is to be tried. First, a failure mode effects
analysis (FMEA) will be conducted and then the plant will be inspected for

potential systems interactions.

In a study of seismic effects, licensees will conduct FMEA or a combination

fault-tree and FMEA study of the effect of severe earthquakes on nonsafety

equipment and the effect of the failure of those systems on safety systems.

b. [mplementation: The systems interaction required modifications will
De conducted when specified. This effort may be consolidated with licensee

actions in NRC IREP.

The alternative approach studies are to be completed by Apri)

The seismic effects study of Diablo Canyon

loading.
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Reliacility engineering.
Description:
(1) Short-term program: Near-term operating license applicants
will develop and submit for NRC approval an interim reliability assurance

program for the first year of operation.

(2) Longer term program: Applicants and operating license holders

will be required to develop reliability assurance programs for NRC approval

and implementation.

Implementation:

(1) Short-term program: NRC approval will be required prior to

full-power licensing.

(2) Longer term program: The schedule will be defined in the

reliability assurance specifications to be published in October 1981.

&, Resources:

(1) Design: Of the order of 10 my per plant will be required for

reliability studies. However, streamlined design reviews and a reduced incidence

of out-of-schedule design changes are expected to reduce overall design and

construction costs.
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(2) Procurement: Reliability qualification requirements will be
placed on selected components. There may be a compensatory relaxation of

nonperformance-oriented pedigree requirements.

(3) Construction: Little impact is expected.

(4) Startup testing and checkout: The use of preservice reliability

verification, now required of emergency diesel generators, will be extended to

additional equipment.

(5) Operations: 1 my per plant year is anticipated for monitoring

and analyzing equipment availability/reliability performance revealed by

surveillance testing, status monitoring, and genuine demands.

OTHER ACTIONS

Interim reliability evaluation program (IREP).

a. Description: NSSS vendors will be requested to provide realistic
analyses of key phenomena governing the avoidance of severe core damage or

meitdown for several accident sequences identified by the NRC IREP study team.

b. Implementation: The NSSS vendor actions will

same time as the NRC I[REP studies.

Resources L mm per reactor desi

)
!

ar
g it
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E. REFERENCES
President's Commission Report: Items A.4.b, A.4.c, 0.4, and D.4.2

Other: NUREG-0585, Recommendations 8 and 9
NUREG6-0600, TMI-OPS C.1.c(3), C.1.c(5), C.1.e(7), C.1l.e(8), and D.1
ACRS letter of May 16, 1979
ACRS letter of August 14, 1979, Items 1, 2, 3, 4, 7, 10, and 12
ACRS letter of October 11, 1979
ACRS letter of October 12, 1979, Items 1 and 2
ACRS letter of December 13, 1979, Item 8
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TASK II.0 REACTOR COOLANT SYSTEM RELIEF AND SAFETY VALVES

A. OBJECTIVE: Demonstrate by testing and analysis that the reactor coolant

system overpressure protection system (relief and safety valves, block valves
and associated piping) is qualified for the full range of operating and acci-
dent conditions. Anticipated transients without scram (ATWS) may be considered
in later phases of the test program. In addition, the necessary design changes
or modifications will be made that provide positive indication of valve position
and provide for automatic closure of the PORV bluck valve on low reactor coolant

system pressure.

NRC ACTIONS

[ssue testing requirement.

a. Description: A1l operating plant licensees were issued the NRR require-
ment to meet the testing portion of the objective by September 13, 1379. This
requirement was amplified by a letter of November 9, 1979. ATl applicants for
operating license and construction permits were sent the same requirements on
September 27, 1979, and October 10, 1973, and the requirements were amplified
by letter of November 9, 1979.

Schedule: Action completed.
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Resources: Completed.

Review of testing plan and testing.

a. Description: NRR will review licensee submissions (most likely to

be an EPRI generic program) and require changes as needed. Following conclu=
sions of the test programs, NRR will transiate results into requirements as
needed. IE will include in their inspection requirements, any additional plant
specific testing program(s) not covered in the generic test program. RES will
provide technical surveillance of models and experiments as specified in item 3.
NRR and SD will explore the feasibility of developing a new national standard
or modifying an existing standard to incorporate valve qualification require-

ments based on the results from this task.

b. Schedule: Review of the proposed generic test program will be com-
pleted by April 1, 1980. . Inspection and research review will be performed in
FY80 and FYB1. Additional test requirements will be developed during or after

complietion of the generic test program, as necessary.

e, Resources: NRR FY80 - 0.4 my, FY81

FY81 - 1.0 my, $9,000; SO FY80 - 0.1 my, FY81
Research on safety valve test requirements.
Description: RES will sponsor one of the national laboratories as a

systems integrator to technically monitor and analyze the planned industry valve

test and analytical program (EPRI), and collect, analyze and compare information
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from foreign tests; develop, improve or verify available flow discharge and
structural response models using the above information; determine the need for
a valve testing program by NRC with the main focus to be on subcooled and two-
phase discharge and on determining operability; and conduct additional tests
as nocissary to assure that the response to the full spectrum of fluid condi-
tions that would be expected to result from anticipated operational occurrences

and ATWS- events have been adequately characterized.

b. Schedule: RES will follow industry tests through 1981, and assess
the need for NRC tests in December 1980.

€. Resources: RES FY80 - $150,000, FY81 - $2,100,000.

4. Automatically closing block valve for power-operated relief valves

(PORV's).

a. Description: NRR will require PWR plants to modify the circuitry
for the block valve actuator on the PORV relief line so that it will automa-
tically close on low RCS pressure. IE will inspect compliance with this require-

ment.

b. Schedule: The requirement will be sent to operating plant licensees

and applicants by March 1, 1980, instructing them to comply by July 1, 1980,

C.  Resources: NRR FY80 - 0.2 my; IE FY80 - 0.7 my, $3,900, FY81 - 1.5 my,
$9,000.
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®* .

Relief and safety valve position indication.

a. Description: Positive indication in the control room of reactor system
relief and safety valve position must be derived from a reliable valve position

indication device or a reliable indication of flow in the discharge pipe.

b.  Schedule: IE FY80 - 0.4 my, $3,780, FY81 - 1 my, $9,000; NRR FY80 -
0.1 my.

c. Resources: None.

C.  LICENSEE ACTIONS

‘ 1. Issue testing requirement: No licensee action is required.

2. Review of testing plan and testing.

a. Description: Licensees and their agents (probably EPRI contractors)
will plan and carry out the mode! development and test program. Consideration
of ATWS conditions will be included in the test planning. Actual testing under
ATWS conditlions may not be carried out until subsequent phases of the test

program are developed.
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b. Implementation: Industry representatives will submit a program
description and schedule by January 1, 1980, a final testing plan by July 1, 1980,
and will complete testing by July 1, 1981. Operating license applicants will
comment on the program by July 1, 1980, or before fuel loading, and complete
testing by July 1, 1981, or operating date, whichever is later. Construction
permit holders will comment on the program by July 1, 1981, and complete the
testing program by the operating date.

&. Resources: FY80 - $5 million, FY81 - $1 million.

3. Research on safety valve test requirements: No licensee action is required.

4. Automatic closing block valve for power-operated relief valve (PORV).

a. Description: Licensees will install controls to automatically close

PORV block valve upon low RCS pressure.

b. Implementation: Operating reactors will implement by July 1, 1980;
operating license applicants will implement prior to full-power operation; and
construction permit holders will commit to install controls prior to operation.

g, Resources: $100,000 per plant.

5. Relief and safety valve position indication.

a. Description: The industry (EPRI) is developing valve indication

design.

[1.0-5



Task I[I.D
Draft 2 - 1/23/80

b. Implementation: Operating reactors will complete design modifications
by January 1, 1980. Operating license applicants will complete installation
prior to fuel loading. Construction permit holders will commit to complete
design prior to operation.

c. Resources: $150,000 per plant.

E.  REFERENCES

President's Commission Report: None

Other: NUREG-0578, Section 2.1.2
NUREG-0600, C.1.¢(2)
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TASK II.E.1 AUXILIARY FEEDWATER SYSTEM

A.  OBJECTIVE: Improve the reliability of the auxiliary feedwater system
(AFWS).

B. NRC ACTIONS
1. Auxiliary feedwater system evaluation.

a. Description: NRR is requiring each operating plant licensee and each
operating license applicant to reevaluate their PWR plant auxiliary feedwater
system. They are to (1) perform auxiliary feedwater system reliability analyses
that use event-tree and fault-tree logic techniques to determine the potential
for AFWS failure under various loss of main feedwater transient conditions,
with particular emphasis being given to determining potential failures that
could result from human errors, common causes, single point vulnerabilities,
and test and maintenance outages; (2) complete a deterministic review of the
auxiliary feedwater system using the acceptance criteria of Standard Review
Plan Section 10.4.9 as principal guidance; and (3) reevaluate the AFW system

flow design bases and criteria.

Letters have been issued to licensees with Westinghouse and Combustion
Engineering operating plants requiring implementation of short-term and long=
term recommendations for improving auxiliary feedwater system reliability.

A1l operating Babcock and Wilcox plants were ordered to shut down shortly after

I1.E.1-1
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the TMI-2 accident. As part of the shutdown order, each B&W plant complete
short-term AFWS modifications and established emergency procedures to improve

AFWS availability. As part of the long-term action, each B&W licensee is performing
an AFWS reliability analysis and will be required to complete a deterministic
evaluation as described above. NRR will evaluate these B&W plant analyses and

will require each licensee to implement staff recommendations to improve AFWS
reliability.

Letters have been issued to operating Westinghouse (W) and Combustion

Engineering (CE) plants requesting additional information for staff evaluation

to verify that the design bases for AFWS flow requirements and pump capacities

are current and adequate with respect to the various plant transients and postulated
accident conditions that each plant must be able to withstand safely. Similar
information will be requested of B&W operating plants in conjunction with the

AFWS reiiability analyses and deterministic evaluation discussed above.

~ NRR will require all PWR operating license applicants to (1) evaluate AFWS
reliability; (2) provide a deterministic AFWS evaluation; and (3) provide AFW
flow design basis information for NRR review. NRR will establish AFWS recom-
mendations (similar to those for operating plants) for implementation by

applicants.

b. Schedule: The NRC staff will complete its review and evaluation of
operating plant responses to staff recommendations for improving AFWS reliability
and requested information on AFWS flow design bases in time to support licensee
implementation of (1) short-term recommendations by June 1980 for W and CE
operating plants and by September 1980 for BAW operating plants, and (2) long-

term recommendations for all operating plants by January 1981.

[1.E.1-2
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NRR will send requirements to applicants for operating licenses by February 1,

1980, requesting them to submit the AFWS reliability analysis, deterministic

evaluation and flow design basis information described above. NRR will complete
the review and evaluation of applicant submittals in time to support applicant
implementation of short-term staff recommendations by initial fuel loading and
long-term staff recommendations by full power operation.

€. Resources: NRR FY80 - 6.5 my, $96,000 for contract technical
assistance, FY81 - 5.7 my, $16,000 for contract technical assistance; IE FY80 -
9 my, FY81 - 9 my, FY82 - $16,000 for contract technical assistance.

Auxiliary feedwater system automatic initiation and flow indication.

a. Description: NRR will require that the auxiliary feedwater system
for each operating PWR plant start automatically and provide indication of
auxiliary feedwater flow to each steam generator in accordance with the short-
and long-term lessons learned Recommendations 2.1.7.a and 2.1.7.b in NUREG-0578.
NRR will also require that each operating license applicant meet these require=

ments.

Operating plant licensee responses to NUREG-0578 indicate that there are eight

PWR sites (nine plants) with manually initiated AFW systems and 22 sites (31 plants)
with automatically initiated AFW systems. NRR has issued letters to the licensees
of plants with manually initiated AFW systems requesting them to (1) submit

design proposals to meet NUREG-0578 Recommendations 2.1.7.a and 2.1.7.b, and
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(2) analyze a potential unresolved safety issue (identified by some of these
lTicensees) that relates to automatic AFW initiation with a postulated main steam
line break inside containment (MSLBIC) and its effect on containment pressure
design capability and return to reactor power. NRR will review and evaluate

the above information and issue 1icense amendments to implement the short-term
recommendations. NRR will complete its review of the remaining operating plants
to verify that they meet the criteria of short-term Recommendations 2.1.7.a

and 2.1.7.b. NRR will also review the PWR operating license applications to
verify that the AFW system meets these recommendations.

b. Schedule: The NRR staff will complete by June 1980 its review and
evaluation of the designs proposed by operating plants to modify the manual
initiation of the AFW system to automatic initiation. The staff will also
complete its analysis of main steam line breaks inside containment to support
licensee implementation of control-grade (short-term) AFW automatic initiation
and AFW flow indication by June 1980. By June 1980, the staff will complete
its review cf operating plants with automatically initiated AFW systems to verify
that these plants satisfy the control-grade criteria of short-term Recommendations
2.1.7.a and 2.1.7.b. A1l AFW systems in operating PWRs will be reviewed to
support licensee implementation of safety-grade (long-term) designs by January

1981.

The NRC will issue requirements to applicants for operating licenses by February 1,
1980, specifying that their AFW system designs meet NUREG-0578 Recommendations
2.1.7.a and 2.1.7.b. The NRC staff will complete its review and evaluation of
applicant AFW designs to verify that they meet control-grade design criteria

by initial fuel loading and safety-grade design criteria by full-power operation.
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C. Resources: NRR FY80 - 2.9 my, FY81 - 1.4 my.

3. Update Standard Review Plan and develop regulatory guide.

a. Description: NRR will update Standard Review Plan Section 10.4.9
and criteria for a regulatory guide on auxiliary feedwater systems that will
possibly endorse ANSI/ANS-51.10.

b. Schedule: NRR will issue for comment the updated Standard Review
Plan (Section 10.4.9) by June 1980. SD will issue the proposed Regulatory Guide
for comment by September 1980, and the final Regulatory Guide by March 1980.

€. Resources: NRR FY80 - 0.2 my, FY81 - 0.2 my; SD FY80 - 0.25 my,
FY81 - 0.25 my; AOM FY80 - 0.2 my, $7,000, FY81 - 0.2 my, $7,000.

C.  LICENSEE ACTIONS

1. Auxiliary feedwater system evaluation.

a. Description: Licensees of Westinghouse and Combustion Engineering
plants must respond to the staff requirements for short-term and long=term AFWS
actions and provide information describing how the recommendations are being
implemented. They must also provide the additional information requested by

the staff to verify the applicability and adequacy of the AFWS flow requirements.

Licensees of Babcock and Wilcox operating plants must complete and submit for

staff review the AFW system reliability evaluations currently in progress.
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Following staff review of the AFW reliability evaluations, the licensee must
inform the staff how AFW short-term and long-term recommendations are being
implemented. They must also provide the additional information requested by
the sta?f to verify the applicability and adequacy of AFWS flow requirements.

Operating license applicants must respond to NRC requirements to be issued as

stated above prior to power operation.

b. Implementation: W and CE operating plants will be required to
implement short-term recommendations by June 1980. B&W operating plants will
be required to implement short-term recommendations by September 1980. All
operating plants will be required to implement long-term recommendations by
January 1981. Applicants for operating licenses will be required to implement
short-term recommendations by initial fuel loading and long-tarm recommendations

by full power operation.
€. Resources: FY80 - 0.6 my per plant ($30,000 per plant).
2. Auxiliary feedwater system automatic initiation and flow indication.

a. Description: PWR plants with manually initiated AFW systems are to
submit design proposals and accident analyses described in the NRC actions (item 2)
and implement NUREG-0578 Recommendations 2.1.7.a and 2.1.7.b. PWR operating
plants with an automatically initiated AFW system and applicants for operating
licenses are to provide sufficient detailed information for the staff to complete
its verification that their designs meet the acceptance criteria of Recommendations

&3 7.8 ang 2.1.7.5.
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b. Implementation: Operating PWR plants with manually initiated AFW
systems are to (1) submit design proposals and accident analysis by February 15,
1980, and (2) implement control-grade designs of Recommendations 2.1.7.a and
2.1.7.b by June 1980. A1l operating plants are to submit safety-grade designs
of Recommendations 2.1.7.a and 2.1.7.b by September 1980 to support implementation
of NRR-reviewed designs by January 1981. All operating license applicants are
to implement control-grade designs prior to fuel loading and to implement safety-

grade designs prior to full-power operation.

€. Resources: FYS80 - 0.4 my per plant ($20,000 per plant).

3. Update Standard Review Plan and develop regulatory guide: No licensee

action is required.

D. OTHER ACTIONS: None.

E. REFERENCES

President's Commission Report: None

Other: NUREG-0578, Sections 2.1.7.a and 2.1.7.b
Bulletins and Orders

NUREG-0600, C.1.a(8), C.1.b(2), C.1.b(7) and C.1.e(6)
ACRS letter August 14, 1979 (item 11)
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TASK II.E.2 EMERGENCY CORE COOLING SYSTEM

A. OBJECTIVE: Decrease frequency of challenges to emergency core cooling

system (ECCS); improve reliability; ensure that the ECCS design basis is
consistent with operational experience; reach better technical understanding
of ECCS performance; and ensure that the uncertainties associated with the

prediction of ECCS performance are properly treated in small break evaluations.

NRC ACTIONS

Determine and decrease fregquency of ECCS challenges.

Descripti n: NRR will instruct all licensees and applicants to provide
a report that details experience with ECCS actuation (conditions, cause, frequency,
results, etc.), compares cumulative experience with design bases for ECCS, and
assesses the reliability of the system to perform its intended function under

these conditions.

b. Schedule: NRR was to issue a requirement to all licensees and
applicants by February 1, 1980. NRR and IE will review responses by
September 30, 1980. Consideration will be given to changes in operating
procedures or technical specifications if warranted. If required, all
perating reactors, and operating license applicants will »= =.guired to
implement changes by January 1 , or prior to full-power operation,

whichever is later.
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€. Resources: NRR FY80 - 1 my, FY81 - 0.5 my; IE FY80 - 0.7 my, $6,480,
FY8l - 0.7 my, $6,300; ADM FY80 - 0.1 my, $5,000, FY 81 - 0.1 my, $5,000.

b Research on small-break LOCAs and anomalous transients.

a. Description: This research focuses on small breaks and transients.
It includes experimental research in loss of fluid test (LOFT), systems
engineering, and materials effects programs, and includes analytical methods

development and assessment in the code development program.

The LOFT test series for FY80 has been reordered to include six small-break

experiments and three operational transients.

The Semiscale small-break test series will provide experimental data on natural
circulation, core uncovery, heat transfer, assessment of recovery procedures,

and the ability of typical process instruments to provide accurate and sufficient
information to operating personnel. The system will then be dismantled and

modified to more accurately represent a scaled PWR system.

The ORNL blowdown heat transfer (BDOHT) separate effects program will conduct

bundle uncovery tests in the thermal-hydraulic test facility.

The two-loop test apparatus (TLTA, an integral test facility designed to

investigate the blowdown and early ECC injection phases of a BWR LOCA) is

being configured to allow a limited number of small-break tests.

I1.
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The FLECHT SEASET system effects test facility will be used to study modes of

post-accident core cooling related to both small and large break transients.

RES is coordinating plans for tests on small breaks, transients, flow blockage,
and natural circulation with Japan and FRG. In the 3D program, FRG has agreed
to include two test series on small breaks in their large-scale PKL facility.

Research will also sponsor a study on the effects of localized thermal shock
coincident with internal pressure on vessel crack propagation. Post-thermal
shock tests have considered only generalized thermal shock without internal

pressure.

Research on analytical methods development and assessment is proceeding along
three paths: (1) development and application of advanced codes for smal!-hbreak
LOCA and other accident analyses; (2) analyses of thermohydraulic phenomena in
LWR plants in presence of heavy core damage; and (3) development of an

engineering simulator for LWR plants (described in item 1.A.4.8).

b.  Schedule: For the LOFT facility, nine tests will be performed in
FY80 and six tests in FYBl. The initial Semiscale experiments will be conducted
in FY80, and system modification will begin in late FY80. The core water level
experiments at the ORNL BOHT facility will be conducted in FY80, with tests
begun in December 1979. The current small break tests on the TLTA began in
December 1979. Testing is scheduled for completion by March 1980. The natural
circulation test at the FLECHT SEASET facility will begin in June 1981, and
end in August 1981. The schedules for the advanced codes for small-break LOCA
and transient analyses are as follows: TRAC-PFl - December 1980, TRAC-8F1 -

December 1981, TRAC-PF2 - December 1981, and TRAC-8F2 - December 1982.
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"R Resources (RES):

freo e
LOFT (small-break and transient tests) $33,500K $29,500K
Separate effects and integral system
tests (small breaks and transients) 10,200 11,700
Thermal shock tests (internal pressure) 300 1,000

Analysis development (small

breaks and transients) 3,900 _ 3,600

Total RES $47.700K $45,800K
Total NRR 1.Smy 1.5my
Total ADM $600K $800K

3. Treatment of uncertainties in ECCS performance predictions for small-break

LOCAs.

& Description: Small-break LOCA analyses performed by the LWR vendors
to develop operator guidelines have shown that large uncertainties may exist
in system thermal-hydraulic response due to modeling assumptions and/or
inaccuracies. It is necessary to establish that these assumptions and/or
inaccuracies are properly accounted for in determining the acceptability of
the ECCS performance. NRR will issue instructions to holders of approved ECCS
evaluation models tc evaluate the uncertainty of small-break ECCS performance

calculations. NRR will evaluate these uncertainties. If changes are needed

=
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in the present analysis methods to properly account for these uncertainties,

recommendations will be made to the Commission to adopt such changes.

b. Schedule: NRR will issue request to holders of approved ECCS evalua-

tion models by February 1, 1980. NRR will complete its evaluations by June 1,

1980. NRR will review vendor responses by August 1, 1980. NRR will prepare a

Commission paper, if needed, by September 1, 1980.

Resources: NRR FY80 - 1 my, $100,000 computer cost.

LICENSEE ACTIONS

Determine and decrease frequency of ECCS challenges.
y g

a. Oescription: The licensee will develop experience analysis and
conclusions on ECCS operations, and identify intended changes and implementa-

tion schedule.

b. Implementation: Operating reactors will complete requirements by
January 1, 1981. Applicants for operating licenses and construction permit
holders will complete by January 1, 1981, or before achieving full-power

operation, whichever is later.
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2 Roscar;h on small-break LOCAs and anomalous transients.

a. Description: Implement changes in requirements that result from

research program.

b. Implementation: As appropriate with research schedule.

C. Resources: Not presently known.

3. Treatment of uncertainties in ECCS performance predictions for small-break

LOCAs.

a. Description: Holders of approved evaluation models will evaluate

the uncertainty of small-break ECCS performance calculations.

b. Implementation: Licensees' evaluations will be completed by June 1,

1980.

C. Resources: 1.5 my per evaluation model assessed at $200,000 computer

costs per evaluation model assessed.

D. OTHER ACTIONS: None.

§5.E.2+%
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-] E.  REFERENCES
President's Commission Report: Item D.4
Other: NUREG-0578, Sections 2.1.1 and 3.1
NUREG-0600, C.1.a(12), C.1.b(6), C.1.c(6), and C.1.c(8)

ACRS Letters: April 7, 1979; April 18, 1979; May 16, 1979 (Interim
Report No. 2); NUREG-0572
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TASK II.E.3 DECAY HEAT REMOVAL

A. OBJECTIVE: Improve the reliability and capability of nuclear power plant

systems for removing decay heat and achieving safe shutdown conditions following

transients and under post-accident conditions involving a degraded core and

highly radicactive fluids.

NRC_ACTIONS

Maintenance of primary coolant system at hot standby conditions.

a. Description: NRR issued requirements for (1) upgrading the pressurizer
heater power supply and associated motive and control power interfaces, and
(2) establishing new procedures and training for maintaining the reactor coolant
system (RCS) at hot standby .conditions with only onsite power available. IE

will inspect the resulting implementation.

b. Schedule: A Tetter was issued to operating reactors on September 13,
1979 and to pending operating license applicants on September 27, 1979. NRC
completed its review of operating reactors by December 21, 1979. NRC review

of operating licenses will be completed prior to licensing.

Resources: NRR FY80 - 0.4 my staff, FY81 - 0.1 my;

FYsl - 0.

7 my, $6,300.
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2. Evaluation of capability and reliability of shutdown heat removal systems.

a. Description: NRR will conduct a generic study to assess the capability
and reliability of conventional shutdown heal removal systems under various
transients and degraded plant conditions including complete loss of all feedwater.
Deterministic and probabilistic methods will be used to identify design weaknesses
and possible system modifications that could be made to improve the capability
and reliability of these systems under all shutdown conditions (i.e., startup,
hot standby, shutdown, etc.)

b. Schedule: NRR will complete its studies by August 1981.

C. Resources: NRR FY80 - 0.5 my, contractor $125,000, FY81 - 0.25 my,
contractor $150,000.

3. Alternate decay heat removal concepts.

&, Descriptidn: RES is sponsoring a specific study related to the
usefulness of installing an add-on decay heat removal system in existing nuclear
power plants to improve the overall operational reliability of decay heat removal.
Such a study will entail a review of the detailed design of a decay heat removal
system (to be designed under DOE auspices), and will produce suggested systen:
performance and safety design criteria, as well as a value-impact analysis.

In addition, scoping studies will be performed to develop further information
regarding the usefulness of other alternate concepts proposed for decay heat

removal systems.

11.E.3%2
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b. Schedule: The program was initiated in FY79 and the "add-on" study
will be compieted by the end of FY81.

& Resources: RES FY80 - $200,000, FY81 - $400,000; NRR FY80 - 0.25 my,
FY81 - 0.5 my.

4. Revise regulatory guide for residual heat removl.

a. Description: Revision 1 of Regulatory Guid# 1.139, "Guidance for
Residual Heat Removal to Achieve and Maintain Cold Shutdown," includes changes
to upgrade the residual heat removal (RHR) system to safety-grade and to reflect
the impact of TMI-2 (e.g., the effect of highly radioactive source on system
functional requirements, noncondensibles, core debris, leakage, etc.). Efforts
are under way to coordinate this revision of the guide with a proposed standard

being developed by industry.

b. Schedule: Revised guide will be issued by August 1, 1980.

C. Resources: SD FY80 - 0.4 my; NRR FYS80 - 0.1 my.

C.  LICENSEE ACTIONS

;i Maintenance of primary coolant system at hot standby conditions.
a. Description: Licensees were required to upgrade pressurizer heater
power supply and associated motive and control power interfaces, and establish

new procedures and training for the revised system.
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b. Implementation: Operating reactors were to complete the requirements
by January 1, 1980. Applicants for operating licenses will be required to

complete efforts prior to full-power operation.

€. Resources: FY80 - 1 ny per plant, $100,000 per plant; FY81 - 1 my
per plant, $25,000 per plant.

2. Evaluation capability and reliability of shutdown heat removal systems:

No licensee action is required.

3. Alternate decay heat removal concepts: No licensee action is required.

4. Revise regulatory guide on residual heat removal: No licensee action is

required.

D.  OTHER ACTIONS: None.

E. REFERENCES

President's Commission Report: Item D.4

Other: NUREG-0%78, Sections 2.1.1 and 3.2
NUREG-0600, C.1.c(4)

ACRS Letters: April 18, 1979, May 16, 1979, August 14, 1379,
December 13, 1879.
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ACRS memo for R. Fraley from H. Denton, "Requirements for Shutdown

and Decay Heat Removal Using Safety-Grade Equipment," September 7, 1979

ACRS letter from M. Carbon to J. Hendrie, "Studies to Improve Reactor

Safety," August 14, 1979
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‘ TASK II.E.4 CONTAINMENT DESIGN

A. OBJECTIVE: Improve the reliability and capability of nuclear power plant
containment structures to reduce the radiological consequences and risks to
the public from design basis events and degraded-core and core-melt accidents
by preventing and/or controlliing containment structure failure. (See also

Task II.B for degraded-core considerations.)
B. NRC ACTION3
1. Dedicated penetrations.

. a. Description: NRR will require that plants with external hydrogen
recombiners be provided with redundant dedicated containment penetrations so
that the recombiner systems can be connected to the containment atmosphere
without having tc open large containment purging ducts or otherwise jeopardize

the containment function. IE will review the implementation.

b. Schedule: Letters were issued to operating plants on September 13,
1979 and October 30, 1979. NRR completed its first review of an operating plant
on December 21, 1979. NRR will complete all plant design reviews by October 1,
1980. IE will complete the implementation reviews by February 1, 1981. Letters
were issued to construction permit holders and operating license applicants in

September, October, and November 1979. IE will complete its review of imple-

mentation by July 1981.
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‘ . Resources: NRR FY80 - 0.5 my, FYS81 - 0.5 my; IE FY80 - 0.8 my, $6,580,

FY81 - 0.7 my, $6,290.

Improve containment isolation dependability.

a. Description: NRR issued instructions to licensees requiring a systems
evaluation of containment isolation, including adequacy of signals to initiate
anc maintain isolation. Specific requirements were to (1) include the diverse
signals provisions of Standard Review Plan Section 6.2.4; (2) include isolation
of air purge valves on high airborne radiation signal, in addition to other
closure signals such as containment pressure or ECCS actuation; and (3) have
administrative controls that govern "sealed closed"* valves for those contain-
me~t purge valves that do not satisfy the criteria set forth in Branch Technical
Position CSB 6-4 during operational conditions 1, 2, 3, and 4. Furthermore.

NRR requires that these valves be verified to be closed at least once per shift.
NRR will review licensee designations of essential versus nonessential systems

that have lines penetrating the containment structure and will develop guidance

for industry use and for SD use in the preparation of a regulatory guide.

b. Schedule: Letters requiring licensees of operating reactors to include
provisions for diverse signals and isolation of air purge valves on high airborne

radiation signal were issued on September 13, October 15, and

*Ttem I1.3 of Standard Review Plan Secti 6.2.4 provides
definition of "sealed closed" valves.

;
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October 30, 1979. Requirements for operating reactor to have administrative
controls for "sealed closed" valves will be issued by March 1, 1980. Letters
requiring applicants for operating licenses to include provisions for diverse
signals and isolation of air purge valves were issued on September 27 and
November 11, 1979. Requirements for applicants.for operating licenses to have
administrative controls for "sealed closed" valves will be issued by March 1,
1980. Similar notices to construction permit holders and applicants discussing

the three requirements will be issued by March 1, 1980. SD will issue Revision

1 to Regulatory Guide 1.141, “Containment Isolation Provisions for Fluid Systems,"

by February 1980. SD will issue Revision 2 to Regulatory Guide 1.141 to include

the designation of essential versus nonessential systems by June 1981.

- Resources: NRR FY80 - 0.25 my, FY81 - 0.25 my; IE FYS80 - 0.8 my,
56,660, FY81 - 0.7 my, $6,120; SD FY80 - 0.25 my, FY81 - 0.40 my.

Gross containment integrity
a. Description: NRR will develop criteria for performing a low-pressure,
short-duration test to determine containment integrity after each cold shutdown

and thus ensure that there are no gross openings prior to power operation.

b. Schedule: NRR will develop criteria by September 1980 and issue

requirements by November 1980.

Resources: NRR FY80 - 1.0 my, FY81 - 0.5
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4. Establish requirements and restrictions on purging. -

a. Description: NRR will reassess containment purging and venting for
operating reactors to establish performance adequacy of valves and appropriate
balance of occupational apd public exposure. NRR will also establish the radio-
logical consequences of an accident during purging of the containment volume.

These actions involve the following:

(1) NRR issued a letter to licensees of operating plants on this
generic subject on November 28, 1978, requesting limited purging and a justifi-
cation for any additional purging. Since applicants for operating licenses
are required to comply with these provisions prior to receiving their licenses,

letters to the applicants were not issued.

(2) NRR issued a letter on October 15, 1979, to licensees of operating
plants on the subject of containment purging during normal plant operation request-
ing information concerning isolation valve performance. Current applicants
for operating licenses are expected to comply with these provisions before the

operating license is issued. IE will verify this compliance.

(3) NRR issued a letter on September 27, 1979, to licensees of operating
plants on the subject of containment purging and venting during normal operation
and guidelines for valve operability. Current applicants for operating licenses
are expected to comply with these provisions before the operating license is

issued.
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(4) NRR will generically evaluate (by technical assistance contract)
the radiological consequences offsite of purging and venting during normal opera-
tion and a range of accidents exceeding technical specification conditions through

design basis accidents.
b.  Schedule: NRR will complete the generic evaluation of radiological
consequences offsite by April 1980. Purging and venting requirements will be

documented by December 1981.

€. Resources: NRR FY80 - 1.0 my, contractor $50,000, FY81 - 1.0 my,
contractor $50,000.

C.  LICENSEE ACTIONS

1. Dedicated penetrations.

a. Description: The licensee will modify and implement the design as

necessary.

b. Implementation: Operating raactors were to plan and commit by January 1,
1980, and complete implementation by January 1, 1981. Applicants for operat-
ing lTicenses will provide design prior to fuel loading and will implement prior
to full-power operation on January 1, 1981, whichever is later. Construction
permit ho'ders and applicants for construction permits will complete prior to

licensing for operation.
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’ €. Resources: 0.2 my per reactor, minimal capital cost.
2. Improve containment isolation dependability.

a. Description: The licensees will evaluate present installations for
isolation dependability and for purge valve closure on high airborne radiation

signal, and modify present installations as needed.

b. Impiementation: Operating reactors were to complete implementation
of diverse signals provisions of Standard Review Plan Section 6.2.4 by January 1,
1980, and will compiete their evaluations by June 1, 1980; operating reactors
will complete modifications by November 1, 1980. Applicants for operating

licenses and construction permit holders will complete before full-power

. operation.

€. Resources: 0.2 my per plant, $100,000 per plant (average).
3. Gross containment integrity check.

a. Description: Licensees will prepare procedures and modifications as

needed to comply with requirements.
b. Implementation: Operating reactors will complete by June 1981.
Applizants for operating licenses and construction permit holders will complete

by June 1981 or prior to full-power operation, whichever is later.

g, Resources: 0.2 my per plant, plus any implementation expenses.

I1.E.4-6
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Establish requirements and restrictions on purging.

Description: Licensees will complete the following requirements:

1) Restrict purging and justify any unrestricted purging and verify

by letter to NRR;

(2) Evaluate performance of purging and venting isolation valves

against accident pressure and respond to NRR;

(3) Implement interim NRC guidance on valve operability; and

(4) Adopt procedures and restrictions consistent with revised

requirements.

b. [mplementation: Operating reactors will complete item (1) by January 1,

1980, and item (4) by December 1982. Items (2) and (3) were to be completed

by December 1, 1979. Applicants for operating licenses will complete items (1),
(2), and (3) before full-power operation, and will complete item (4) by December
1982. Construction permit holders and applicants for operating licenses will
complete items (1), (2), and (3) before operating license is granted and will
compiete item (4) by December 1982 or prior to filing of operating license

application, whichever is later

Resources: Items (1), (2), = 0.3 my per plant, capital costs

not known [tem (4) not known.
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OTHER ACTIONS: None.

REFERENCES

President's Commission Report: Items 0.2(ii), 0.2(v), and D.4

Other: NUREG-0578, Sections 2.1.5(a,b,c), 3.2, and 3.3
NUREG-0600, C.1.6(5) and C.1.e(1)

ACRS letters of May 16, 1979 and August 14, 1979
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TASK II.F INSTRUMENTATION AND CONTROLS

A. OQBJECTIVE: Provide instrumentation to monitor plant variables and systems
during and following an accident. Indications of plant variables and status

of systems important to safety are required by the plant operator (licensee)
during accident situations to (1) provide information required to permit the
operator to take preplanned manual actions to accomplish safe plant shutdown;

(2) determine whether the reactor trip, engineered safety features systems,

and manually initiated systems are performing their intended functions (i.e.,
reactivity control, core cooling, maintaining reactor coolant system integrity,
and maintaining containment integrity); (3) provide information to “he operator
that will enable him to determine the potential for causing a br.ach of the
barriers to radicactivity release (i.e., fuel cladding. -eactor coolant pressure
boundary, and containment) and if a barrier has been breached; (4) furnish data
for deciding on the need to take unplanned action if an automatic or manually
initiated safety system is not functioning properly or the plant is not responding
prcnerly to the safety systems in operation; and (5) allow for early indication

of the need to initiate action necessary to protect the public and for an estimate

of the magnitude of the impending threat.
8. NRC ACTIONS
1. Additioral accident monitoring instrumentation.

a. Description: Instruments are to be preovided on all plants to measure

(1) containment pressure, (2) containment water level, (3) containment hydrogen
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concentration, (4) containment radiation intensity (high range), and (5) high

range noble gas effluent monitors.

b.  Schedule: Requirements for additional accident monitoring instrumenta-
tion were submitted to (1) operating reactor licensees in NRR letters dated
September 13, 1979 and October 30, 1979; (2) operating license applicants in
NRR Tetters dated September 27, 1979; (3) licensees of plants under construction
in NRR Tetters dated October 10, 1979; and (4) construction permit applicants
in NRR Tetters dated October 10, 1979. 1IE will audit the implementation.

€.  Resources: Everything except the IE audit is complete. IE will
incorporate the audit as part of routine inspection efforts (FY81 - 1.4 my,
$6,300).

2. Identification and recovery from conditions leading to inadequate core

cooling.

a. Description: NRR has developed requirements for specific equipmant
to detect and aid in recovery planning for conditions with a potential that
could lead to inadequate core cooling. The specific instruments are subcooling
meters in PWR's and direct reliable indicators of inadequate core cooling, such
as status of coolant level in the reactor vessel or the existence of core voiding

that would indicate degraded core cooling in PWR's.

b. Schedule: Requirements for specific equipment were submitted to (1)
operating reactor licensees in NRC letters dated September 13, 1979 and October 30,

1979; (2) operating license applicants in NRR letters dated September 27, 1979:

el
e
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(3) licensees of plants under construction in NRR letters dated October 10,
1979; and (4) construction permit applicants in NRR letters dated October 10,
1979. IE will audit the implementation.

€. Resources: NRR FY80 - 0.5 my; IE FY81 - 0.7 my, $6,300. [NOTE: See
Item 1.D.5(4).]

3. Instruments for monitoring accident conditions (Regulatory Guide 1.97)

a. Description: Appropriate instrumentation will be required for accident
monitoring with expanded ranges and a source term that considers a damaged core,
capable of surviving the accident environment in which it is located, for the
length of time its function is required based on Regulatory Guide 1.97, "Instru-
mentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant and Environs
Conditions During and Following an Accident." The guide also specifies design

criteria and the range for each instrument.
b.  Schedule: Oraft Regulatory Guide 1.97 was issued for public comment
on December 4, 1979. NRR will issue requirements for operating plants and for

plants under review by August 1980. IE will audit the implementation.

¢, Resources: NRR FY80 - 0.5 my, FY81 - 2.0 my, FY82 - 1.0 my; SD FY80 -
0.6 my, FY81 - 0.5 my; IE FY81 - 1.4 my $9,450. [NOTE: See Item I.D.5(4).]

11.F=3
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C.  LICENSEE ACTIONS
1. Additional accident monitoring instruments.

a. Description: Licensees will replace or procure additional instrumenta-
tion to measure containment oressure, containment water level, containment hydrogen
concentration, containment radiation intensity (high range), and high range

effluent monitor.

b. Implementation: Operating reactors will complete this work by January 1,
1981; applicants for operating licenses will complete by January 1, 1981.

€. Resources: FY80 - $250,000 per reactor.

- X Identification of and recovery from conditions leading to inadequate core

cooling.

a. Description: Procedures to be used by reactor operators to detect
and recover from conditions 'eading to inadequate core cooling will be developed
and implemented. A primary coolant subcooling meter and an instrument to detect
conditions with a potential that may lead to inadequate core cooling will be
installed. Any additional equipment that could be used to indicate inadequate

core cooling will be installed.

b. Implementation: Operating reactors will complete this work by January 1,

1980; applicants for operating licenses will complete before fuel loading.

II.F-4
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€. Resources: FY80 - 1.0 my and $250,000 per reactor.
3. Instruments for monitoring accident conditions.

a. Description: ‘A program to install or upgrade the necessary equipment
will be developed and implemented.

b. Implementation: Operating reactors will complete selected items (i.e.,
items 1 and 2 above) in accordance with the schedule in items 1 and 2 above
and complete the balance by June 1982. Operating license applicants will complete
selected items (i.e., items 1 and 2 above) in accordance with the schedule in
items 1 and 2 above and complete the balance by June 1982. Operating license
applicants are not required to complete this work before the operating reactor
implementation date of June 1982 because, like operating reactors, the require-

ments in items 1 and 2 above are sufficient for the interim period.

& Resources: Up to $5,000,000 per plant, depending somewhat on the

attention given to this area in the original design.

D. OTHER ACTIONS: None.

E.  REFERENCES

President’'s Commission Report: Items 0.2, D.3, £E.4.a3 (see Item I.D for Control

Room Design)
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NUREG-0578, Recommendations 2.1.3.a, 2.1.3.b, 2.1.7.b, 2.1.8.a, and
2.1.8.b
NUREG-0585, Recommendation 5
NUREG-0616, Recommendations C.1.a(1-17) and C.1.b(1-3)
ACRS letters dated April 7, 1979; April 18, 1979; May 16, 1979 (two
letters); and August 13, 1979

-
-
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TASK II.G ELECTRICAL POWER

A. OBJECTIVE: Increase *he reliability and diversification of the electrical

power supplies for control room indicators and recorders and for safety-related

equipment.

NRC ACTIONS

1. Power supplies for pressurizer relief valves, block valves, and level

indicators.

a. Description: The short-term lessons learned implementation program
requires that the power supplies for the pressurizer relief valves, block valves,

and level indicators be improved; that is, level indicators are to be powered

from vital buses, motive and control components are to be designed to safety-

grade criteria, and electric power is to be provided from emergency power sources.

The NRC staff is currently studying the reliability of electrical power
supplies through various alternatives. The study of status monitoring of
electrical systems has been contracted. Failure modes and effects analyses
for the direct current power systems are being performed under contract as part
of Generic Task A-30, and, for the alternating current power systems, as part
of Generic Task A-44. The staff is also studying potential degraded offsite
power conditions and corrective measures as well as diesel generator upgrading
Dased on recommendations from a recent report prepared by the University of

Dayton.
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b. Schedule: Requirements for improved power supplies were submitted
to (1) operating reactor licensees in NRR letters dated September 13, 1979 and
October 30, 1979; (2) operating license applicants in NRR letters dated
September 27, 1979; (3) licensees of plants under construction in NRR letters

dated October 10, 1973; and (4) construction permit applicants in NRR letters

dated October 10. 1974.

c. Resources: NRR FY80 - 1.0 my, FY81 - 0.1 my; IE FY80 - 0.6 my, $5,000

’

FY81 - 0.5 my, $4,500.

LICENSEE ACTIONS

s Power supplies for pressurizer relief valves, block valves and level

indicators.

a. Description: Procedures and modifications will be developed and
implemented to upgrade motive and control components to safety-grade criteria
and electric power from emergency power sources for the power supplies for

pressurizer relief valves, block valves, and level indicators.
b. [mplementation: Operating reactors will complete this work by
January 1, 1980; operating license applicants will complete before fuel

loading.

Resources: $350,000 per plant (for plants further than 50% buil
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OTHER ACTIONS: None.

E.  REFERENCES

President's Commission Report: Item D.2

Other: NUREG-0578, Secs. 2.1-and 3.2

NUREG-0600, TMI-OPS, C.1.c(3) and C.1.a(1l7)

ACRS letter dated May 16, 1979
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TASK II.H TMI-2 CLEANUP AND EXAMINATION

A. OBJECTIVE: Maintain safety and minimize environmental impact of post-
accident operation and cleanup of TMI-2; obtain and factor into regulatory

programs safety-related and environmental information from the TMI-2 cleanup.

NRC ACTIONS

Maintain safety of TMI-2 and minimize environmental impact.

a. Uescription: This task covers the efforts by NRR and IE to monitor,
review, and assess the safety and environmental impact of the post-accident
operation, cleanup, and possible recovery operations at TMI to assure that (1)
the plant is maintained in a safe condition at all times; (2) the cleanup and
recovery operations are performed in such a manner that the health and safety
of onsite personnel and the public are protected; and (3) the environmental

impact of the recovery operations is minimized.

Included in the task are (1) coverage of orsite 24-hour systems and health
physics; (2) preparation as required of environmeital assessments for major
cleanup activities; (3) review and approval of operating procedures; (4) prepara-
ion of a Programmatic Environmental Impact Statement for the cleanup activities;
(3) activities associated with the TMI cleanup; (6) issuance of revised technical
ions as necessary; and (7) other activities such as approval of system
modifications, correspondence, holding public information meetings,

coordinating research ociated \ cleanup activities, etc.
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b.  Schedule: OQur current schedule estimate is to issue a final environ=-

mental impact statement by Decelber 1980, decontaminate the containment structure
by FY82, remove the fuel by FY83, and complete decontamination of the reactor
containment structure by |Y83-84. However, the schedule may change significantly
depending on such factors as availability of funds to the licensee for cleanup
operations, the applicability of current regulatory criteria in meeting the
demands of the public interest in the locale affected by the TMI-2 accident,
the condition of the reactor building and fuel, and the hearings necessary.

Supplemental Funds

Manpower (my) Supplemental Funds
€.  Resources: NRR_ _IE NRR IE
FY80 14 4.5 $2,040,000 $41,000
Fysl 12 7.4 1,500,000 66,200
Fy82 14 7.4 2,000,000 66,200
FY83 14 7.4 2,000,000 66,200
Fysa 7 7.4 500,000 66,200

2. Obtain technical data on the conditions inside the TMI-2 containment structure.

a. Description: Obtain pertinent technical'information on the conditions
of the TMI facility as cleanup operations proceed by RES participation in a
joint DOE/NRC/GPU/EPRI TMI-2 Examination Task Force. The task force is headed
by a Joint Coordinating Group that has appointed a Technical Working Group (TWG)
from among rersonnel belonging to each organization's staff. The Technical

working Group comprising these DOE/NRC/EPRI/GPU personnel is translating the
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goals of the Coordinating Group into detailed plans. The specific plans will
be carried out on site by the GPU recovery contractor under the guidance of an
onsite technical integrating office (TIO) staffed by DOE for this purpose.

Pertinent technical information to be obtained is described below:

Certain efforts are directed toward gathering information prior to gaining

access to the primary system. Other efforts specifically address data gathering
after gaining primary system access. In the first category, information will

be developed on instrumentation and electrical equipment survivability under

the accident conditions. Information will also be obtained on the environmental
conditions both in the auxiliary building and in the containment structure,
particularly as it relates to (1) fission product release, transport, and deposi-
tion; (2) technology required for decontamination and radiation dose reduction;
and (3) radioactive waste handling (including waste volume reduction). Damage
assessments will be made of the reactor building and equipment, and the amount
and types of debris found in and around the containment sump will be characterized.
A data bank and transmittal system will be devised and planning for and taking

of archival samples will be arranged.

After access to the primary system is obtained, the primary system pressure
boundary will be characterized including the steam generators, pumps, and other
mechanical and structural components. Techniques will be ceveloped for a non-
destructive assay of fuel distribution in the primary system, for assessing
criticality control during examination and cleanup operations. and for fuel
removal, packaging, shipment and disposal. There will also be detailed pra=-
dccess reactor and core damage assessments followed by careful in situ and away-

from-site fuel and reactor internals examinations.
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b. Schedule: The action plan for data recovery will be completed by
January 1981. Details of the Technical Working Group (TWG) first draft plans
were reviewed for presentation to the Joint Coordinating Committee during a

working meeting held December 10 through 12, 1979. Initial containment entry

is planned in early 1980. Pertinent plans keying to that date are being

expedited.

c. Resources: Primary funding for the examination activities will come
from DOE; personnel efforts for the Technical wWorking Group are the responsi-
bility of each ccoperating organization. The operation of the site office for
implementation of the plans (TI0) is funded by DOE. Specific examination efforts
being planned by the TWG and NRC/RES involve NRC supplemental funds as follows:
RES FY80 - $500,000, FY81 - $1,100,000, FY82 - $5,000,000, FY83 - $4,000,000,
FY84 - $2,500,000; IE FY80/84 - 0.4 my, $2,250 each year.

Evaluate and feed back information obtained from TMI.

a. Description: NRR will evaluate the research and analysis results
from TMI cleanup programs for safety significance, revise regulatory programs

as appropriate, establish backfitting and forward-fitting criteria, and implement.

b. Schedule: Various nilestones to be completed include cleanup and
evaluation of progress made between 1981 and 1984.

e, Resources: NRR FY80 - 1 my, FYi my, $40,000, FY82 - 4 my, $100,000,
FY83 - 4 my, $100,000, FY84 - 3 my, $40.000: I Y80/84 - 0.4 my, $2,250 each

year
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. 4. Determine impact of TMI on socioeconomic effects and effect on real property

values.

a. Description: RES is sponsoring the following studies: (1) the effect
of the TMI accident on the value of real property in the Harrisburg, Pennsylvania,
area, and (2) the socioeconomic impact of the TMI accident on the region in
south-central Pennsyivania which surrounds TMI. These are separate studies
being conducted by different contractors.

b. Schedule:

(1) RES will complete study in FY81 with some results being reported
in FY80.

(2) RES will complete study in FY80.
g, Resources: RES FY80 - $410,000 for both contracts.

C.  LICENSEE ACTIONS

1. Maintain safety of TMI-2 and minimize environmental impact.
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a. Description: Efforts by licensee and his contractors are to be directed
to ensuring safety of the plant and minimizing environmental impact of cleanup

operations.

b. Implementation: 4 to 5 years.

c. Resources: Preliminary estimate for cleanup and recovery is

$400,000,000.
2. Obtain technical data on the conditions inside the TMI-2 containment
structure: A large program is being conducted by the TMI licensee, the

architect-engineer, the vendor, and others.

- R Evaluate and feed back information obtained from TMI: No licensee action

is required.

4. Determine impact of TMI on socioeconomic effects and effect on real property

values: No licensee action is required.

0. OTHER ACTIONS: None.

E.  REFERENCES

President's Commission Report: Items A.7, D.4.b, 0.6

Other: ACRS Interim Report No. 3, May 16, 1979
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TASK II.J.1 VENDOR INPSECTION PROGRAM

A. QBJECTIVE: Improve vendor-supplied components and services through a

modified and more effective vendor inspection program.

NRC ACTIONS

Establish a priority system for conducting vendor inspections.

a. Description: A contractor will develop an integrated information
system to establish priorities for the inspection of vendors. Priorities will
be based on the relative safety significance of products and services as
determined from licensee event reports (LER's), deficiency reports from holders
of construction permits and non-licensees and other relevant information

(related to IREP; see item

b. Schedule: Contractor bids are due by January 1980. The contract

will be awarded by April 1980 and completed by May 1981.

Resources: IE FY80 - 0.1 my, contractor $150,000.

Modify existing vendor inspection program
Oescription: The NRC will improve existing vendor inspection

procedures by including more routine technical assessments of products b

vy
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expanding the scope to reflect operational and construction feedback experience,
and by placing greater emphasis on design control and the use of independent
measurements. Increased vendor inspection staff will be required to fully

implement the expanded scope of this program.

b. Schedule: Procedures will be completed by June 1981.

€. Resources: IE FY80 - 2 my for procedure development, FY80 - 2 my
for program implementation, FYS81 - 4 my.

3. Increase regulatory control over present nonlicensees.

a. Description: The NRC will study the need to extend its licensing
authority over vendors who supply components and services to licensees. The
nuclear steam system suppliers, architect-engineers, constructors, and desginated
vendors wi'l be included in this group. When the study is complete, the staff

will present a paper to the Commission for a decision on the subject.

b. Schedule: The NRC will complete its study and present a Commission

Paper by June 1981.

€. Resources: IE FY81 - 1 my.

4, Assign resident inspectors to reactor vendors and architect-engineers.

a. Description: The NRC will evaluate the desirability of assigning

resident inspectors at nuclear steam system suppliers (NSSS) and architect-

I1.J.1-2
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engineers (AE). The staff will prepare a Commission Paper describing a proposed
trial program to be applied to selected nuclear steam system suppliers and

architect-engineers.

b. Schedule: The staff will complete its trial program proposal by
October 1980.

€. Resources: IE FY8C - 1 my, $4,500, FY81 - 4 my, $18,000.

C.  LICENSEE ACTIONS: None.

0. OTHER ACTIONS: None.

E. REFERENCES: None.

1l:d. 143
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TASK II.J.2 CONSTRUCTION INSPECTION PROGRAM

A. OBJECTIVE: Provide greater assurance that nuclear plants are properly

constructed by improving construction inspection program.

NRC ACTIONS

Reorient inspection program more toward direct observation, proper work

performance, and verification of as-built configurations versus design.

a. Description: IE will change its reactor construction inspection
program and its Inspection Manual to require increased observation of work
activities, more attention to the involvement of licensees in construction
activities, independent verification that as-built conditions meet design
requirements, and follow up of reported incident information as applicable

from operating reactors (including TMI-2).

Schedule: IE will complete its revisions by June 1980.

Resources: IE FY30 - 2.8 my, $12,600.

4 [ncrease emphasis on independent measurement in the construction inspection

program.
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a. Description: IE will evaluate trial programs involving independent

measurements (nondestructive examination) at construction sites. NRC is
buying a van that is being fitted with equipment to conduct ultrasonic, liquid
penetrant, and magnetic particle nondestructive examinations. If the evaluations
are successfully made from the use of the equipment-fitted van, additional
vans may be purchased for use at each Regional Office. In addition, a contract
was recently awarded to the Franklin Research Center to provide services

involving independent assessment (destructive testing) of material samples.

Data from this assessment will supplement the testing to further verify

conformance with licensee commitments, specifications and/or codes, and
standards requirements. Five uniquely qualified inspectors will be assigned

full-time to each van to assure maximum use of the vans.

b. Schedule: The NRC will buy its first van and evaiuate its

independent contractor in FYS80.

Resources: IE FY80 - 8 my, $183,000, FYS81 - 19 my, $1,184,000, FY82 -
my, $1,293,000.

Assign resident inspectors construction sites.

a, Description: IE will expand the resident inspector program to
include one inspector at each power plant construction site. Recent experience
nas shown the need for inspection at all stages of construction. This conclusion
-ontradicts earlier criteria that delayed the assignment of resident inspectors

to the plant site until 50 percent of the construction was complete.
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b. Schedule: IE will continue its implementation plan during FY80.

The goal of having an inspec-or at each construction site should be reached by

October 1981.

c. Resources: IE FY80 - 37 my, $166,500 (authorized), FY81 - 37 my,
$166,500 (total required to man all anticipated construction sites by end of

FY81); ADM FY80 - 1.0 my, $268,000; FY81 - 0.5 MY, $280,000, FY82 - 0.5my,
$280,000.

LICENSEE ACTIONS

Reorient inspection program: No licensee action is required.

2. Increase emphasis on independent measurement: No licensee action is

required.

Assign resident inspectors to construction sites.

a. Description: T(he licensee will be required to provide space for the

Inspectors.

Schedule: As appropriate.

Resources: Small
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OTHER ACTIONS: None.

REFERENCES

President's Commission Report: Item A.1l.d

NUREG-0616, 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.6.2, 2.6.3.

Memorandum from H. D. Thornburg to Roger J. Mattson et al., "Analysis

of Alternatives for Conducting Independent Verification Testing of

Q749

fy &Jdir ds




Task II.J.3
Draft 2 - 1/23/80

TMI II.J.3 MANAGEMENT FOR DESIGN AND CONSTRUCTION

A. OBJECTIVE: Improve the qualification of licensees for operating nuclear

power plants by requiring greater oversight of design, construction, and

modification activities.

NRC ACTIONS

Organization and staffing to oversee design and construction.

a. Description: NRR will develop criteria requiring license applicants
and licensees to improve the oversight of design, construction, and modifica-
tion activities so that they will gain the critical expertise necessary for
the safe operation of the plant. [tems to be considered include (1) the
technical resources needed by the utility to oversee the design and construc-
tion of the plant (including modifications to operating plants) by considering
the number of people to be used as well as the areas of expertise, competency,

ind scope of work to be performed; and (2) the degree of management and technical

control to be exercised by the utility during design and construction, including

the preparation and implementation of procedures necessary to guide the effort

Schedule: NRR will develop the criteria by September 1,

will issue a notification to licensee by October 1, 1980, advisi

pending issuance of a regulatory guide that will cover the
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[ssue regulatory guide.

a. Description: SD will issue a regulatory guide that codifies the

requirements for technical resources and controls during the design, construc-

tion, and modification phases.

Schedule: SD will issue a regulatory guide by June 1, 1981.

¢. Resources: NRR FY81 - 0.2 my; SD FY80 - 0.25 my, FY81 - 0.5 my;
ADM FY80 - $5,000.

LICENSEE ACTIONS

Organization and staffing.

Description: The licensee will submit a description of the organization,
training, and staffing it proposes to meet the c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>