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ABSTRACT

In its final report reviewing the Three Mile Island accident, the TMI-2 Lessons
Learned Task Force has suggested change in several fundamental aspects of

basic safety policy for nuclear power plants. Changes in nuclear power plant
design and operations and in the regulatory process are discussed in terms of
.general goals. The appendix sets forth specific recommendations for reaching

these goals.
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TMI 2 LESSONS LEARNED TASK FORCE
: FINAL REPORT S

1. INTRODUCTION

In May 1979, the 0ff1ce of Nuc]ear Reactor Regu]at1on formed an 1nterd1sc1p]1-f
nary team of engineers and scientists from various offices of the U.S. Nuclear
Regulatory Commission to begin work ‘on the identification and evaluation of

safety concerns originating from the accident at Three Mile Island Unit 2

(TMI-2). 'In July 1979, this team, the TMI-2 Lessons learned Task Force, '
issued NUREG 0578 ("TMI 2 Lessons Learned Task Force Status Report and Short-Term
Recommendations," Ref. 1) recommending short-term actions to be taken on

operating plants and on pending license app11cat1ons These short-term recommenda-
t1ons are now be1ng 1mp1emented ' T IR

In contrast to the short-term recommendat1ons in NUREG 0578 wh1ch were of a
more narrow, specific, and iurgent nature, this report deals with safety ques-
tions -of a more .fundamental po]1cy nature regarding nuclear plant operat1ons

and design-and the regu]atory process. ' The -report addresses these topics in
three chapters; ‘each chapter identifies policy elements ‘the Task Force considers
to be important and in need of change or improvement. The discussions in - -
these chapters are goal oriented rather than prescriptive in nature, since
there may be a number of ways in which the obJect1ves can be achieved. ' Some
objectives would:cause significant changes in the nuclear industry and in the
regulatory process and:-should be considered deliberately when choosing the °
best means of implementation. For others, : part1cu1ar1y those related ‘to
operations, "actions should -be initiated without delay s1nce they wou]d introduce
a needed and stepwise: 1mprovement 1n safety ‘

To stimulate discussion and speed the de11berat1ve process, the Task Force has
developed a number of ‘specific recommendations toward accomp11sh1ng the policy
objectives and safety. goa]s described ‘in this report. The specific recommend-
ations -are ‘summarized in Append1x A.: .The Task Force considers the thrust- of
the modifications it has outlined to be of fundamental 1mportance to ‘nuclear -
safety; and urges that immediate steps be taken to complete the deliberative:
process and initiate implementation of:these ‘specific -recommendations. - We
envision the de]iberative-process to ‘include review by the Advisory Committee -
on Reactor Safeguards, formulation of an action plan by the Office of Nuclear -
Reactor Regulation in consultation with the Offices of ‘Inspection and: Enforce-
ment, -Nuclear Regulatory Research, and- Standards Development; -and approval of
the action plan by ‘the Commission. ~We -urge that the action p1an ‘address - all’
nf the specific recommendations in ‘Appendix A, but we recognize that some may
be 1mproved upon 1n the course of staff ACRS and Comm1ss1on rev1ew

We be]ieve that the technica] foundat1on for our spec1f1c recommendat1ons is
solid, but the recommendations could be affected by the results of studies and’
1nvest1gations that continue inside and:-outside of the NRC, especially because
~ our scope of respon51b111ty has been ‘narrow’ in comparison” to some of those -
other efforts. Therefore, the management of NRC will have to exercise some
ba]ancingvof'interestsrin-décidingtupon which -actions to take now and which
actions to study further before regulatory requirements are promulgated. Two
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especially important considerations in this balancing of interests, in addition
to the improvements in safety inherent in our recommendations, are the need to
give prompt and careful consideration to the recommendations of the President's
Commission on Three Mile Island and the need to recognize that the bulk of
Federal and industry resources are already committed to the timely implementation
of shorter term requirements flowing from reviews of the TMI-2 accident and

other safety requirements of NRC. The Task Force has given some thought to

these factors -in developingﬁits,suggestionsgof,wayScin.which implementation:
could proceed on:the specific recommendations: in Appendix A. - Our Judgmentsaon
the t1m1ng of. 1mp1ementat1on are stated w1th1n the recommendat1ons themselves

The pr1nc1pa] conc]us1on of the Task Force is that a]though the acc1dent at-
.. Three Mile -Island stemmed .from many sources,: the most important lessons- 1earned
fall in.a general .area we have :.chosen to call operational safety.:. This general

-.,-area includes the .topics of human factors. engineering, qualification and .

training of operations personnel; integration of the human element in the
design, operation, and regulation of system safety; and quality assurance of
operations.. Specifically, ‘the primary deficiency in reactor safety technology
identified.by the accident was the inadequate attention.:that had been paid by
all levels and all -segments. of the technology to the human element and its . -
fundamental role.in both the prevention of .accidents .and the response -to. |
.accidents.. Thus, .our policy. recommendations :and our -specific ideas for .stim-
ulating and accomplishing change concentrate heavily .on operations reliability -
and the associated design and licensing review measures that. support or augment
operations reliability. - But..an important qualifier must be added to this:
conclusion. . That is, if the basic responsibility for public safety is to .
remain in the private sector, in the-hands of the individual licensees for
commercial nuclear power plants, then s1gn1f1cant change in the attention to .
voperat1ons re11ab111ty must take place in the licensed :industry. Operations

is a "hands-on" concept and high operations reliability can only be achieved

in pract1ce by those respons1ble for "hands-on" funct1ons (

The Task Force has given cons1derab]e thought to the basic mission of reactor -
regulation after Three Mile Island.. We -are not-alone -in these efforts, many
people have called for a clearer articulation of NRC's role -and mission since .
March 28, 1979. . However, the Commission and this Task Force recognized soon -
- after the accident that there was-a compelling need for short-term, immediate
consideration of presently operating plants and steps that needed to be taken
to.increase their safety. - The results of our short-term work-and the wvarious
other efforts within.the NRC and industry have undoubtedly initiated needed
improvements in nuclear reactor safety. But much more is needed beyond these
reactionary steps. The Task Force :acknowledges and appreciates the unique -
opportunity it has to stand back and look broadly at the past and the future .
of reactor safety regulation. . This opportunity has led us to a critical
scrutiny of NRC safety policy. What we have found.is that prescriptive and

- narrow licensing requirements only add to the quiltwork of regulatory practice
and do little to directly address the nation's heightened concern for. the .
safety -of nuclear power plants.  What seems to be missing is the common.denomi-
nator of an articulate and widely-noticed national nuclear safety policy with
which to bind together the .narrow and highly technical licensing requirements.. -
The Commission has alluded to a more definitive safety policy by taking actions
that. in effect say, "no more Three Mile Islands."  -But the:feasibility and the -
adequacy. of -such a policy must-be critically examined and an opportunity .- -
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should be provided for thorough and widespread public input. Such dialogue
and debate at a widely comprehensible level will enable the NRC to realize its
leadership role in nuclear saféty and diminish our partially deserved image as
a reactionary body that is both defensive and apologetic of nuclear power.

The need to articulate our basic safety policy is compelling. It need not
wait for a new statutory mandate, and it should not be a de facto stepchild of
future events.







2. IMPROVEMENTS“IN NUCLEAR;POWER PLANT OPERATIONS

2. 1 Introduct1on

The Task Force believes that operat1ona1 safety merits paramount attention by
NRC as a result of the accident at TMI-2. Although perhaps not everyone would
agree with this preem1nent emphasis, 1t is- un11ke1y that anyone wou]d d1sagree .
that 1mprovements are overdue “ L

During its de11berat1ons, the Task Force considered the var1ous factors that
can and do affect the safety of nuclear power p]ants 'These include the ,
design, the design basis, the conduct of operations, the 1ndustry, and the
scheme of regu]at1on The essence of the conclusion of our broad and funda-
mental examination is that there are no such separate things as "safe design"
and "safe operation." A good design can be unsafe if put into the hands of a .
poorly qualified and trained operations organ1zat1on " The converse is, of
course, equally true. We believe, and it is undisputed, that in the past the
overwhe1m1ng emphasis in commerc1a1 nuc]ear power plant safety has been on
producing a safe des1gn whereas not” enough emphasis has been placed on safe
operation. Therefore, our conclusion’ that operational safety merits paramount
importance does not mean that it is more important than design, only that it
has not rece1ved the attent1on it requires. And, as evidenced by our short-term
report and in other sections of this final report a new emphas1s on safe
operations does not mean that current des1gns do not require improvement.

Only by the long-overdue emphasis on operat1ona1 safety and the awareness and
attention to the nexus of design and operat1on can we ach1eve a h1gh 1eve1 of
safety

The Task Force be11eves that an examp]e 1nvo]v1ng techno]ogy s ‘most challenging
day-to-day exper1ence with pub11c safety would be helpful to illustrate the ‘
po1nt That experience is, of course, automobile safety. Since the late ,
1960's and the passage of major Federa] legislation, increased attention has -
been given to automobile safety. It is interesting to note that the increased
attention has .gone almost’ echus1ve1y to design factors in ach1ev1ng ‘safety
1mprovements in automob11es The 1ntent of Federal ‘standards has been to
markedly improve the safety of automob1]es through standards for tires, steer1ng
stability, ‘brakes’,” windshield wipers, etc., and, at the state" government

level, to require per1od1c 1nspect1ons to ma1nta1n mandated safety ‘levels.:

The automob11e 1ndustry, ‘responsive to this public céncern and to 1ega1 requ1re-

- ‘ments, now recalls its products when unsafe design defects are found. Of

course, it is apparent ‘that” automob11e acc1dents will still happen and the
response of the automotive - 1ndustry ‘has been to" change automob11e designs’ to
achieve “crash - worth1ness," ‘such as ‘the addition of seat’ be]ts, safety g]ass,
padded dash boards, collapsible steer1ng wheels, and air bags. In-other
words, make the ‘car safe from the user by design measures to prevent and
m1t1gate accidents. Much less attention has gone to upgrading the incentives
or enforcement actions for human or operat1ons aspects of automobile. safety,
and remarkably 1ittle attention has been g1ven to improvements in the operability
of automob11es, or the: man-mach1ne interface. - It seems" clear: ‘that better-
tra1n1ng of ‘drivers (1nc1ud1ng off-norma] conditions), str1cter 11cens1ng
standards, and requ1rements for retraining and requalification would achieve a
s1gn1f1cant improvement in automobile safety. Similarly, the man-machine
interface could also bear attention in achieving better visibility, better
instruments, and fewer distractions for the operator.
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The national choices with regard to automobile: safety have been to accept the
many challenges to the design that occur, and the very high risk in terms of
injury and deaths, rather than more vigorously attack1ng operational safety.

An analogous approach in the field of nuclear energy is unacceptable because

of the magnitude of risk involved,.the unequal distribution of the risks-and .
the benef1ts,4and the apparent pub11c rejection of s1gn1f1cant risks of rad1a-‘~
tion health effects. H1stor1ca11y, we have traveled a path in commercial
nuclear power of attempt1ng to develop a fail-safe machine. Not. onlyyhave
plants been designed to place Tow reliance on the operator for short-term
response in times of emergency, but past policy has also limited the operator -
involvement through the use of automatic’ systems, 1nterlocks, and fail-safe
features. With this -emphasis. on system’ des:gn we have been 1nattent1ve to
the broader 1mp11cat1ons of the human e]ement in reactor safety. Lacking __;.,
emphasis on operat1ona1 safety and on the. 1ntegrat1on of operat1ona] and

design safety, we are left with a 11ne of defense that is too suscept1b1e to .
poor operations. performance C e Lo e 4 ,
Accept1ng the prem1se ‘that there is a need to increase our cons1derat1on of
operational safety, . two poss1b1e goals become clear reduce cha]lenges to the.
plant safety. systems and. provide max imum capab1]1ty to. mitigate the challenges.
that inevitably occur. Reduction of cha]]enges stems not only from reliable
operation itself, thus avo1d1ng off-normal. s1tuat1ons, but also from recognizing
precursors to off-norma] operation and neutra]1z1ng them before they develop
into, or recur under different circumstances as, direct cha]]enges to plant
safety systems. Proper. operator reaction. to challenges requires sufficient
understanding of the plant design and its dynamic response to upset conditions.
to diagnose the problem, to recognize when the plant safety systems are func-
tioning effectively, and, in situations where they are not, to take additional
corrective actions, 1nc1ud1ng utilization of all available plant systems, to
minimize the consequences. Attendant to these functions is assurance at all .
times that the status of plant systems is known and that the systems are in
the1r requ1red configuration. :

The comp]ementary goals of reduc1ng the rate of. cha]]enges and max1m1z1ng the
response to challenges can be achieved through a vigorous commitment to improve

.the various elements of .what can be thought of as an operations matrix for .
‘normal and emergency .operations. This matrix encompasses personne] qualifica-

tions, tra1n1ng, ‘and .procedures; the personne] environment, including staffing |
and the design of the man-machine interface; prov1s1ons ‘for verification of
correct performance of operating activities and feedback of operat1ng exper1ence,
and commitment by management to operational safety through personal responsi-
bility and accountability. Attainment of requ151te performance levels throughout
the matrix, and integration with plant design, may change today's frequently
asked question of how to account for operator error to the question of how .

much credit to. allow for operator action (see Recommendation 7.4)..

2.2 Ro]es of NRC and Industry

| W1th these genera] goa]s of, operat1ona] safety def1ned ‘and before mov1ng on

to the question of spec1f1ca11y how one attains these goals, it is appropr1ate
to elaborate on our views of the respect1ve roles of the NRC and the regulated
industry. . . - A
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The Task Force believes that the improvement and maintenance of ‘operational -
safety is a fundamental responsibility of licensees. That is, the licensees
must assure day-to-day awareness of, and attention ‘to, not on]y ‘the letter but -
also the spirit of operational safety principles. The accident at TMI-2 shows _
that the financial risk ‘associated with accidents is substantial so that the
dual public safety and energy" product1on missions ‘'of an eléctric utility are-
not necessarily ‘in c6nflict; as some have suggested in the past. The NRC ro]e
should be to provide minimum acceptance criteria, detailed guidance ‘where °
necessary, and-any ‘additional incentives that are necessary “to attain the .
goals ‘for operational- safety ‘In this regard, one of our short-term recommenda-
tions “in NUREG-0578 ‘was to formulate a new requ1rement “for ‘@ "Limiting Condition
for Operation" reguiring plant shutdown in the event of human error: lead1ng to
~-a-complete loss of safety function. Embodied in this ‘recommendation is the - -
expectation that licensees will demonstrate the necessary initiative to reduce -
human errors to avoid the precipitative requirement for plant shutdown. The
Task Force is thus recommending that'the NRC challenge its-1icensees to attain’

a step improvement in operat1ons reliability. Notw1thstand1ng the cha]]enge '
to licensees provided by our ‘earlier proposed increase in ‘“the incent1ve for - -
good operations management, which we still support; the Task Force has also: f’**
concluded that the NRC staff must g1ve increased attention to the detailed i
methods of obta1n1ng 1mprovements 1n operat1onal safety i

Append1x A contains our specific recommendations with’ respect to 1mprovement )
in operational reliability and improvement in operational‘response ‘to off-normal
accident situations (see Recommendations 1 through 7). - The recommendat1ons

are directed to both licensees and the NRC staff -and are included in terms of -
what the Task Force considers-to be the basic: under]ying causes of problems in
the operations ‘area. - The 1ist of “recommendations is not ‘{ntendéd to be all-
inclusive because it is expected that a large segment of the: licensing staff
will begin further work-in this area and licensees will exhibit the initiative
to obtain the onsite management and organizational 1ngred1ents requ1red for
significant 1mprovement 1n operat1ona1 safety P .

To meet a- goa] of s1gn1f1cant1y improving operationa] safety, an effect1ve
mixture 'of regulatory ‘and financial incentivés and of Federal and industry
standards must be established ‘for the commercial nuclear power 'program to
achieve an acceptance-of personal responsibility for-safety at'all levels
throughout the private sector. In _the Naval Nuclear Propulsion Program, .
Admiral Rickover ‘hasirisisted that there be acceptance of personal ‘responsi- - -
bility throughout the program and that the~designer, draftsman or workman,

and their: superv1sors and ‘managers are responsible for their work and, if a
mistake is made, it is necessary that those respons1b1e ‘acknowlédge it ‘and’

take corrective actions to prevent recurrence.. This concept applies equally
1o the commerc1a1 nuc1ear power program, but 1t has not yet been ach1eved :

2 3 Ach1evement of Goals

Our genera1 conc1u510ns on ‘major’ components of the oVerall matr1x of operat1ona1
‘safety are prov1ded beTow and our spec1f1c recommendat1ons are 1nc1uded 1n '
Appendix A. . canris , ; . :




2.3.1 Management Commitment

For the goa] of s1gn1f1cant 1mprovement 1n operat1ona1 safety to be ach1eved .
nuclear utility management must show a commitment to the goal through pos1t1ve :
action. Corporate managers must accept prime responsibility for assuring an
acceptance of respons1b111ty for public safety throughout their operations
organ1zat1ons This requires, among other things, involvement of top managers -
in operational safety matters and a comm1tment to upgrade the knowledge of the..
fundamental techno]ogy and the hazards of nuclear power at all levels of. their.
organ1zat1on These comments apply equally to the top management of the NRC

in assum1ng additional responsibility for operations safety matters and involve-
ment in operations regulation. Utility corporate management involvement in-
training and qua]1f1cat1ons of operat1ons personne] is addressed in Recommendat1on
1.1 of Appendix A. o : , :

There are s1gns that the nuc]ear ut111ty 1ndustry 1ntends to comm1t new. resources
and the attention of .its managers to achieving a significant .improvement in
operational. safety The establishment of the Institute for Nuclear Power
Operations (INPO) is.a step in that d1rect1on We have been to]d that INPO

will: f S

(1) Establish industry-wide benchmarks for exce]]ence in the management and
operation of nuclear power plants..

(2) Conduct 1ndependent evaluations to determine that the benchmarks are
being met.

(3) Review nuc]ear power operating exper1ences for ana]ys1s and feedback to
the utilities. Incorporate lessons learned into training programs.
Coordinate information reporting and analysis with other organ1zat1ons

(4) Establish educational and training. requ1rements for operations and main- -

. .tenance personnel and develop screen1ng and performance measurement
systems.

(5) Accredit tra1n1ng programs and cert1fy instructors.

(6) Conduct seminars and generic training for varjous utility emp]oyees
including 1nstructors, utility executives, and upper management, to
ensure quality in the operation of nuclear power programs.

(7) Perform studies and analyses to support development of criteria for
operation, for tra1n1ng, and for the human- factors aspects of des1gn and
operation.

(8) Provide emergency preparedness coord1nat1on for the nuclear ut111ty
industry.

9 Exchange 1nformat1on and experience with operators of nuc]ear power
plants in other countries. S

These are necessary and/important objectives, and they should be pursued with
vigor. The NRC must soon decide what reliance, if any, to place in the future
effectiveness of INPO in achieving these objectives. There are two motives

. for industry participation in INPO, namely, public safety and corporate
finances. The NRC will need to understand to what extent the safety interests
can be satisfied by this industry group and what other areas or criteria need

" to be addressed independently by the NRC (see Recommendations 1.4, 1.5, and
1.8).



2.3.2 Qualification of Personnel

A prerequ1s1te to 1mproved operat]onal safety is an 1mprovement in the qua11f1ca-
tions of personnel. Nuclear power is a compiex technology that demands h1gh1y
.competent personne] at a]] levels

The accident at TMI-2 raises a number of quest1ons about the technical qua11f1ca-
tions of electric utilities to safely operate reactors. Many d1fferent groups
have been addressing this subject in-general cognizance of one "another. For
examp]e the staff is 1mp1ement1ng the Lessons Learned Task Force recommendation
in NUREG-0578 that the presence of a shift technical advisor be required so
that the crew in the control room has the opportun1ty ‘and the capability to
better understand and d1agnose ‘complex nuclear plant transients. The Office

of Nuclear Reactor Regu]at1on has also provided recommendations in Commission
Paper SECY 79-330E (Ref. 2) for upgrading the qualifications of licensed ,
operators and senijor operators through a program that includes increased -
training and testing in the areas of thermal-hydraulics and reactor transient
response; increased use of simulator training and testing; higher passing
grades on licensing examinations; and increased emphasis on‘retraining and
reexamination. The Office of Nuclear Reactor Regulation is also conducting an
overall review and is developing licensing criteria for the management and
techriical resources available to utilities who own and operate nuclear power
plants to handle and ‘support the response to unusua] events or acc1dents ,
Another task force in the Office of Nuc]ear Reactor Regulat1on is reviewing
new emergency procedures and tra1n1ng at all operat1ng plants for small break °
loss-of-coolant accidents pursuant to a number of "NRC" Bulletins and Orders
issued to licensees since the accident at TMI-2. - The Off1ce of Standards
Development is rev151ng_and upgrading Regulatory Guide 1.8, "Selection and
Training of Personnel." 'The ANS-3 Standards Committee is redraft1ng its basic”
personnel standard to upgrade qua11f1cat1on requ1rements The ANS-3 Committee
is also revislng the standard that addresses m1n1mum capab111t1es of simulators
for use in operator tra1n1ng programs

Most of these efforts are directed toward areas in which weaknesses can be
readily 1dent1f1ed ‘and for which correctlve action is’ eas11y agreed upon. We
believe that all of these efforts are appropriate, but the activities are not
well coord1nated and there is no generally accepted goal to bind them together
The Commission should assure that the NRC has an effective plan to take the
lead in articulating a coordinated approach and a generally accepted goal for
- technical qualifications for both on51te and offs1te personne] and for both
normal and accident cond1t1ons ‘

The specif1c add1t1ona1 recommendat1ons of the Task Force in this area are
contained in Appendix A and include (1) increasing NRC staff resources for’
review of utility operations capab111ties and the assignment of responsibili-
ties within the staff for an integrated 11cens1ng effort (Recommendation 1.5);
(2) - 1n1t1at1ng a long-term program for raising the qua11f1cat1ons of shift
supervisors and sen1or reactor operators (Recommendation 1.6); (3) examining
licensee technical and management support cabilities (Recommendat1on 1. 7), and
(4) establishing 11cens1ng requ1rements for" ut111ty operations personnel :
besides. the reactor operators and’ sen1or operators (Recommendation 1. 8)
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2.3.3 Training

In determ1n1ng the qua11f1cat1ons of personnel, academic education, exper1ence,
health, and training are taken into .account. A pr1nc1pa1 element in achiev1ng
the des1red level of competence is tra1n1ng Once a . level of competence is
achieved, it must.be continually reinforced. Thus, training should be an

- ongoing process.. Utility management must assure itself that personne] occupying
all positions are ab]e to perform the tasks requ1red of them in normal and
accident situations. "The Task .Force recommends that each licensee should be
required to review its tra1n1ng program, using a position task ana]ys1s for
all operations personne] and to justify. the acceptab111ty of training programs
on the basis that they provide sufficient’ assurance that safety-re]ated tasks .
will be carried out’ effect1ve1y (Recommendat1on 1.2). 1t is expected that
comp]et1on of this review will lead to the 1dent1f1cat1on and correct1on of
weaknesses where they ‘exist in present tra1n1ng ‘programs. . We also see, in _
both government and 1ndustry, that there is a need to 1nc1ude the expert1se of
professional educators in. 1mprov1ng reactor operatlons tra1n1ng programs (see
Recommendat1on 1.5)., : o - : ;

2.3.4 Emergency Operating»ProcEdures“

The use of properly prepared procedures 1n p]ant operat1ons is another 1mportant
ingredient in.the matrix of operational safety. Attention must be. given.to.

both normal and emergency operat1ng procedures. Although the Task Force
recognizes the importance of normal operating procedures, it has,. because of
1imits on time and expertise, directed its attention primarily to emergency
operating procedures. .Emergency’ operat1ng procedures should consider system
interactions and be written in such a manner that they are unamb1guous and
useful in crisis control. They should be based on thorough - engineering eva]ua-»
tion and realistic analyses of the dynam1c response of the nuclear power
plant. The Task Force has. found the NRC review process for emergency procedures
to be inadequate and is recommend1ng that present practice be changed to
provide for 1nterd1sc1p11nary review of emergency procedures as part of the
operating license review process (see Recommendation 4). Past practice was

not sufficient because it did not specifically 1nvest1gate the compatibility

of emergency procedures with the.design bases of the systems involved, nor was
the discipline of human factors.involved. The reviews should also- 1nc1ude .
consideration of expermence outside the commercial nuc]ear 1ndustry in the use
of written procedures for crisis mitigation. .

2.3.5 Working Environment and Operational AidS'

The first line of re11ance for safe operation of a nuclear power plant is the -
reactor operators and their. 1mmed1ate control room superv1sor., Operator
action in accordance with improved tra1n1ng and better operating: procedures
can prevent a number of challenges to safety systems and thus prevent potent1a1
accidents. In the event that safety systems fail and procedures do not apply,.
the operators are also the last line of re11ance, i.e., they are the key.
component in cont1ngency decisions and accident. mitigation strategles if the
design basis for the plant is exceeded. To diagnose. and respond . to p]ant o
disturbances, the operators must be well- qua11f1ed and their human actions
must be integrated with the machine actions of the plant design. Control’
systems and related displays should also be integrated and easily identified
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for the operators In short ‘the operators must be prov1ded with the know1edge
and information necessary to fu]fi]l their responsib111t1es ‘and an énvironment
that keeps them alert and fit to respond to an emergency at all times, despite
the routine of normal operat1ons Cons1derat1ons for. change include better’
management ‘and techn1cal staff. support more conSIderat1on of the man-machine .
interface in the'rédesign of ex1st1ng control rooms and the design of future
control rooms, improved tra1n1ng, increased staffing," 1mproved work1ng cond1t1ons,
improved operating procedures,’ and better regu]atory support.. The Task Force
has provided recommendations in these areas in Append1x A (see Recommendat1ons l
2, 3, 4, and 7). These recommendations recognize the need to have operators
ready to deal with the unusual and the need for frequent re1nforcement of that
read1ness by retra1n1ng and requa11f1cation o

2.3.6 Ver1f1cat1on Of Correct‘Performance of-bperating Actijities‘¥"

Human beings make errors no matter how qua]1f1ed they are.. Better systems of
verifying correct performance of operat1ng activities are needed to provide a
means of detecting human errors and thus 1mprov1ng the quality of normal
operat1ons by reducing the frequency of occurrence of ‘situations that could
result in or contribute to ‘accidents’ "The Task Force has provided a recommenda-
tion for more effective verification by 11censees of correct performance of R
operat1ng activities (see Recommendat1on 5).. Lo

2.3.7 ~ Feedback of Informat1on o

Another essent1a1 component of 1mproved operat1ona] safety is 1earn1ng from
experience. The Task Force has prov1ded two recommendations in this area
(Recommendations 6.1 and 6.2). The first recommendation concerns the 1ntegra—
tion of the new NRC and utility programs for eva]uating operat1ng experience.
In order to assure that lessons are learned from operating experiences, there N
should be a structured systemat1c and coordinated national plan. Thé end-
product of th1s process, the area of the second task force recommendat1on, is
that the lessons learned must be fed back to the operators and other affected
operations’ personne1 ‘and that changes 1n regu1atory requ1rements must be ‘
accomp11shed 1n a t1me1y manner :

.

2.3.8 Preparat1on for the Unusual

Everyone connected with nuclear power technology must accept as a fact that
unusual situations can occur and accidents can happen. Operations personnel
in part1cu1ar must not-have a mindset that future accidents are impossible.

The experience of Three Mile Island has not been sufficient to erradicate that
mindset in all quarters and the effects of that experience will fade with
time. This is probably the single most important human factor with which this
industry and NRC has to contend. We have no easy answer to suggest, but
attitudes, through training and policy actions, must be changed.

Many of the preceding sections deal with preparations for the unusual and
include recommendations for improvements in training, emergency procedures,
and the man-machine interface. Two areas are worth reemphasizing. First, in
the area of training, the Task Force recommends that each licensee be required
to review its training program with respect to conducting in-plant drills and
that a schedule be developed for in-plant drills as a part of a disciplined
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training program for each station (see Recommendation 1.3). Second, one of

the most important lessons learned from the Three Mile Island accident is that
there is a need to rapidly improve the human factors engineering in the des1gn
and 1ayout of ex1st1ng and future contro] rooms (see Recommendations 7.1, 7.2,

7.3 and 7.5). The most highly skilled and’ trained operators are likely to

make errors in a fast-mov1ng situation if their- instrument readings are amb1guous,
or if the instrument displays are not quickly and eas11y understood. The use

of best available technology to integrate and. d1sp1ay data to give the operators
a clearer ~understanding of the plant condition is an 1mportant step 1n 1mprov1ng
the response capab111ty for abnorma] s1tuatlons

Contro] systems and related d1sp1ays shou]d be 1ntegrated and easily 1dent1f1ed
to improve operator response during off-normal and emergency operations.
Also, process displays indicating the parameters of the plant, such as coolant
temperature pressure, and subcooling, should be’ 1ntegrated and readily viewable
from normal stations and by the control room supervisor and shift technical
advisor in acc1dent 'situations: Operator aids, such as the process computer,
can also be better utilized in off-normal situations to gather plant sensor
data, ana]yze and format the data for hard copy print or video d1sp1ay to the
operator, and serve as a concentrated summary of plant status. ~Additional
operator aids, such as electronic systems for automatic status monitoring of
safety systems, and possibly computer-based mon1tor1ng and analysis of plant .
disturbances to identify causes of disturbances, might also be used t6 enhance
plant safety. We have tied a number of these e]ements together in our principal
recommendation in the area of man-machine interface. It is the year-long
safety review of all control rooms that is described in Appendlx A (see
Recommendat1on 7.1). ,

Re]ated to the safety review of control rooms is a Task Force recommendation
concerning plant safety system status monitoring (see Recommendation 7.2.).

The objective of this recommendation is to provide a set of concentrated
information that is eas1]y available to the operators to enable rapid, continuous
assessment of the safety status of the plant. It is expected that these two '
recommendations (7.1 and 7. 2) will be ‘tied together; licensees should develop

the minimum set of plant’ parameters ‘that defines the safety status .of the

plant as a part of the control room review, and that set of parameters should

be concentrated in one location in the control room.
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3. -IMPROVEMENTS IN PLANT DESIGN_

3. 1 Introduct1on-

A]though the Task Force ‘believés that operat1ona1 safety ‘merits pr1mary emphas1s
- by ‘the NRC, means of improving or supplementing current p]ant designs should
not be over]ooked -“Even though the radiological consequences experienced by -
the public at TMI- 2 were small and well within-the guideline values of 10 CFR"
Part 100, the performance -and reliability of some of the: eng1neered safety S
features at TMI-2-indicates to us that there are weaknesses in the current
design requ1rements The acc1dent also involved a sequence ‘of events more
severe ‘than those included in current design basis events, and thus ‘it ra1ses
the question of whether other events should be ‘included or whether additional
accident mitigation features should be requ1red Hav1ng cons1dered the policy
aspects of these questions and available engineering evaluations of the feasi-
bility and need for changes, the Task Force finds that there is a need to .
supplement current design requirements (Recommendat10ns 8 and 9) and to’ 1nc1ude
certain design features for mitigating accidents’ that are not prov1ded by the
set of des1gn basis events (Recommendat1on 10). - -

3

3.2 Des1gﬁ‘Requ1rements

Current regu]atory requ1rements for system des1gn are of two Kinds:  performance
and reliability. = Performance is spec1f1ed through the use of acceptance ;
criteria for a set of des1gn basis events that are evaluated accord1ng to
approved ana]ys1s methods: Re11ab111ty, in its broadest sense, is spec1f1ed
through a set of overall requ1rements in the General Design Criteria that

address quality assurance, seismic and other natural phenomena, and environ-'
mental qualification and missile protection. These requirements are supp]emented
by a requirement to comply with national codes and standards that specify =
materials; design, construction and inspection methods; inservice surve11]ance,
and requirements for independence, separation, redundancy, and diversity.

A1l of these requirements are deterministic in form and are based primarily on
engineering evaluation and judgment. The design basis events are not realistic
descr1pt1ons of alil of the numerous and varied events that could occur at
nuclear power plants. Rather, they are representat1ve of classes of events
that have been- judged to be of significant severity and ‘sufficient likelihood -
to require consideration. S1m11ar1y, the associated’ ana]ys1s methods and :
acceptance ‘criteria are a]so not’ rea11st1c but are conservat1ve conven1ent
-or-bounding representations of actual or expected cond1t1ons Thus, current
.performance requ1rements are intended to encompass a broad spectrum of likely -
events, system responses,,and ‘Ultimate consequences The current re11ab111ty
requ1rements are not direct translations of quantified statistical re]1ab111ty
criteria, but are methods and procedures ‘derived from genera] eng1neer1ng -and’
design experience, supplemented ‘by the: spec1a1 requ1rements of nuclear safety
that are judged necessary and capab]e of assuring highly reliable components, -
equipment, systems and structures., Such- spec1f1c unamb1guous deterministic
requirements have been found'to be a workab]e and necessary form for regulatory
requ1rements There ‘remains; however, the poss1b111ty that’ s1gn1f1cant event”
-sequences have been overlooked and not included within the current design
basis events, or that the deterministic design requirements are incomplete or
inadequate for some events and systems.
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There are two particular weaknesses in the current deterministic design require-
.ments illustrated by the accident at TMI. The first weakness is illustrated

by the recent review of auxiliary feedwater systems of some operating reactors,
which was motivated by the TMI-2 accident. The review was conducted with the
_use.of system re11ab111ty -methods.. It revealed some relatively.low system
re11ab111t1es in part1cu1ar designs because the existing single failure criterion
) excludes some, passive -failures and some operator errors. Better identification
of these types of. des1gn 1nadequac1es,\1f they exist in other systems, can be
gained through systemat1c, ‘integrated, quantitative evaluations of potential
accident sequences and system responses. Probabjlistic assessment techn1ques,}
including event and fault tree analysis, are powerful tools for accomplishing.
such. eva]uat1ons -.The Reactor Safety Study (WASH-1400, Ref. 3) was the first
comprehens1ve app11catlon of this. techn1que to nuclear power plants, but it
was, 11m1ted to. two. spec1f1c nuclear power plant des1gns -The techn1que has: - -
s1nce ‘been app11ed to. add1t1ona1 designs. - - ) SR

The . Task Force be11eves that probab111st1c ana]ys1s has now been suff1c1ent1y ‘
deve]oped to provide an effective method of :assessing some aspects of reactor.
des1gn and should be used to supplement current evaluations. However, a]though
it is theoretically possible, the use of probabilistic analysis directly as a
licensing requirement does not seem practical or worthwhile. »In.some,areas,',,
the technique is not valid. In other areas, the uncertainty in the estimates
.of. re11ab111ty are so large as.to make the analysis not useful. The technique"
requires. substant1a11y more effort to apply, on the part of both an applicant-
and the 11cens1ng staff, than do the determ1n1st1c cr1ter1a. The technique .is-.
best used for re]at1ve comparisons requiring the use of uniform methods and
quantitative input data. However, the app11cat1on of the technique-by a
mu1t1p11c1ty of app11cants using various methods and sources of data would not.
be uniform. The Task Force concludes that uniform application of. probabilistic
assessment to a broad.range of representative designs by one group, within the
NRC, to assess the adequacy of specific designs, to identify systems with '
relat1ve1y Tow reliability, and to. develop or modify current deterministic
criteria would be the most effect1ve use of this techn1que at this time. Our
specific recommendation in this regard is prov1ded in Append1x A (see
Recommendation 8) o o 4 :

The second weakness in.the current determ1n1st1c deSIQn requ1rements 1s the oy
system 'used for classification and qua11f1cat1on of equipment. Current practice
in the 11cens1ng of .nuclear power plants is .to apply design requ1rements to

one class of .components, equipment, systems and structures, the so- ca]led
,safety grade . c]ass, but not to another non-safety-grade class. This system of
classification is based on the premise that things can be classed either as
important to safety (that is, the function is credited in the analysis- of . a.
design basis event or is spec1f1ed in the regulat1ons) or not 1mportant to
safety. Such a clear.and distinct separation does not really exist; .in fact,.
modifications.of this classification have evolved in past practice to meet
specific situations. Thus, for example, the funct1on1ng of some. components

that are not se1sm1ca11y qua11f1ed (a general requirement .of safety grade . .
equ1pment) has been credited in. the analysis of some. .events that are not.
initiated by an earthquake. . Another example is that in some designs the . .
function of. non-safety_grade equipment is credited in the ana]ys1s of ant1c1pated
trans1ents but not in the ana]ys1s of. lower probab1]1ty accidents. :



fication. This effort would have to be closely coordinated with the study by

‘s1mu1taneous 1nteract1ons considered in th1s review shou]d ref]ect the number

_of the first two levels of protection has a design objective in the form of a
“1imit on the release of ‘radioactivity of a characteristic frequency. For

offsite rad1at1on -exposure to*we]l within the guideline values contained in 10
‘CFR Part 100 fo]]ow1ng any of ‘a set of design basis accidents that are representa-

The 1nteract1ons between non- safety grade and safety grade equipment are L
numerous, varied, and complex and have not been systematically evaluated. Even
though there is a general requirement that failure of non-safety- grade equipment
or structures should not initiate or aggravate an accident, there is no compre-
hensive and” systemat1c demonstration that this has been accomp]1shed Further-
more, the term "failure" when" app11ed to non- safety grade equipment has genera]]y
been defined as "failure to operate upon demand." There is evidence from =
Three Mile Island and. other operating and licensing experience that the failure
modes should also include unintended operation or unusual operat1on that m1ght
result from process or environmental conditions accompanying an event. For ‘
example, the high humidity or temperature following a loss-of-coolant accident .
might cause a relay, contro] circuit, or other component in’'a non-safety- grade ’
system to operate or to funct1on 1n ‘a manner that unacceptab]y exacerbates the
event .

The Task Force conc]udes that comprehens1ve studies ‘of the 1nteraction of
non-safety-grade components, equipment, systems and structures with safety
systems and the effects of these interactions during normal operation, ; :
transients, and accidents need to be made by all licensees and license =~ E
applicants (see Recommendation 9). This would const1tute a significant o ?
alteration of the current unresolved safety ‘issue concerning systems 1nteract1on
The Office of: Standards Development has prev1ous]y been requested to develop a
Regulatory Guide that would specify generic requ1rements for some safety-
related systems that do not presently fall within the safety-grade classi-

licensees that we are now recommending. In the interim, the effects of the
abnormal cond1t1ons that accompany. transients and acc1dents on the operat1on o
and failure of non-safety grade items shou]d be reviewed by all licensees: to
determine if there are any. probab]e adverse 1nteract1ons The extent of

of non-safety systems s1mu1taneous]y exposed to cond1t1ons for which they were -
not designed.- Equ1pment jdentified as the cause of unacceptable interactions
should be appropr1ate1y modified to reduce the prebability of that interaction,
or the safety system that is adversely affected should be modified to cope
with the interaction. In either 'event, operating procedures and operator -
training must be ‘expanded to include cons1derat10n of the possible permutations
and comb1nat1ons of non-safety grade system 1nteract1ons w1th safety systems

3. 3 Defense 1n Depth

In current pract1ce there are essent1a11y three 1evels of protect1on of the
public from releases of radioactivity in the defense=in-depth ‘concept. Each

normal’ operat1on the design obJect1ve is to keep the levels of rad1oact1ve
materials in effluents: to unrestricted areas as low ‘as reasonab]y achievable
during conditions that are expected to occur one or more times dur1ng the life
of the nuclear ‘power un1t. For accident conditions," the objective is to limit

tive of those events Judged suff1cient1y Tikely to require consideration, as -
discussed in Section 3. 2. The functions and general" characteristics of the
equipment, systems, and structures required for these two levels of protect1on
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are specified in the, General Des1gn Cr1ter1a conta1ned 1n Append1x A to 10 CFR
Part 50 of the NRC regulat1ons o :

The th1rd and Tess comp1ete1y def1ned 1eve1 of protectlon has as a des1gn e
objective the reduction of’ exposure “of the public when an accident occurs,.;_.‘

g1nc1ud1ng accidents beyond the so- ca]]ed design basis accidents used in spec1fyf
ing the second level of defense in depth. This, protect1on is prov1ded by the

requ1rements for siting nuc]ear power p]ants (i.e.,.10 CFR Part 100) and for _'f
emergency response p]ans (1 e., Paragraph 50. 34 and Append1x E of 10 CFR Part
50). S ) cL

Except for act1ons to upgrade emergency p]ans and a proposa] to. mod1fy s1t1ng\
requ1rements, the recommendat1ons resulting from evaluations of the acc1dentk v
at TMI-2 have, up to now, been genera]]y directed toward improving the first
two levels of protection. That is, the actions are generally directed toward
the prevention of hjgh-consequence accidents beyond the current design basis,
rather than toward m1t1gat1on of the consequences of such accidents..

The defense-1n-depth concept is based on the prem1se that there 1s a 11m1t to,(
the effectiveness of any level of prevent1on Unant1c1pated interactions and =
,1nterre1at1onsh1ps among. and between systems and the, operators, and the poss1-‘
bility of undetected common modes of failure are. a bound on the assurance of
any level of prevention. The TMI. acc1dent is illustrative of . the point. . It
was initiated and aggravated by component failures that had been 1dent1f1ed in
safety evaluations and considered in the p]ant design, but its ultimate sever1ty
resu]ted from a subtle interaction of elements 1nc1ud1ng incompletely understood
system response, inadequate tra1n1ng and procedures and misleading 1nstrument
readings., As a consequence of these interactions, the operators were led to
defeat the’ emergency core cooling function, a we]] -recognized common failure
mode. - Although the accident shows. us ways to. strengthen the current levels of
protectlon there can never be absolute assurance that only events within the
current design basis will occur. Furthermore, even though more operat1ng
experience and evaluation w111 most likely reveal means of improving the,
systems or operat1ons of curreht designs, these 1mprovements will be spec1f1c
to particular designs. It is our judgment that s1gn1f1cant safety improvements
in design, generally app11cab1e to all des1gns must lie in areas not now
included in the design basis events. Said another way, within the current
licensing design basis, and given the operational safety changes mandated by
TMI-2, we believe that we have reached a point of diminishing returns in .
significantly reducing the probab11ity of events outside of the current design
basis. .If a general imporvement in safety beyond that level is required, then
new techn1ques ‘that go beyond current licensing pract1ces are needed

Acc1dents that result in substant1a1 me1t1ng of the core are the most s1gn1f1cant
in terms of public risk, .of the events not included in the current 11cens1ng
design basis. Even though core-melt accidents are believed to have a lTower
frequency than the des1gn basis accidents, the1r much larger consequences make
them the dominant contributors to overall risk from nuclear power plants. Thel
larger consequences do not solely arise: ‘because of the large quant1ty of

~ radioactivity that would be released from mo]ten fuel rods. It is the potent1a1
‘failure of the containment, and thus ‘the eventua] release ‘of Jarge amounts of .

rad1oact1v1ty to the. atmosphere that is a dom1nant contributor to the r1sk

- There is a substant1a1 body of knowledge and op1n1on that. the consequences of
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a core-melt accident (and ‘therefore the risk) can.be significantly reduced if:
an option exists in the design.to control and.delay :failure of . the. conta1nment
Delay of. conta1nment failure increases the probabil1ty of.- arrest1ng the course -
of the accident, increases the effectiveness of emergency. plans, and allows
for add1t1onal decay of the rad1oact1ve fission . products. ‘Available -studies . -
indicate .that :controlled. vent1ng of .the containment to prevent failure .due to.
overpressure could be .an.effective.means of delaying ultimate containment: -
failure by melt through If appropr1ately filtered to partially decontam1nate
the gases . that would.be- released in order to avoid overpressur1zat1on, such’
venting may. s1gn1f1cantly reduce the. consequences and r1sk from. core- melt e
acc1dents ‘ : - : oo . o L e

To vary1ng degrees, the risk- from core melt acc1dents is. already an. 1mpl1cit o
factor in the requ1rements for .nuclear power plant siting, emergency response -.
plans, ‘and conta1nment leak rates. It also. has been treated to.varying. degrees
in environmental impact statements for some. specific- plants was the primary-
 subject of the Reactor. Safety Study (WASH-1400), and is the focus for the NRC .
improved safety research program. However, .an expl1c1t consideration of -
core-melt accidents in: the design and operation of 1ight water nuclear power e
plants has not.been.a part. of current and past licensing scrutiny. Because -

the -accident at Three Mile Island exceeded many of the present design bases. by

a wide: marg1n and ‘was ev1dently a significant precursor of a core-melt accident,
the Task Force has concluded -that the NRC should begin:to formulate - requ1rements
for design features that could mitigate the consequences of core-melt accidents.
It is important to note that the word “m1t1gate" does not mean “contain or.
prevent" when we.use it in this context. It is also. important to note- that
lacking defin1t1ve policy - gu1dance on the des1red safety objective of reactor
regulation (a.topic addressed in some detail in Chapters 1 and 4 of this. .
report), it is very difficult to judge whether design modifications to m1t1gate
core-melt consequences would .be .necessary or. sufficient to achieve that. goal.

It appears .to us-that suff1c1ent studies have been completed to. support a. pre-
l1m1nary conclusion that controlled filtered venting. of containments is an.
effect1ve,and_feas1ble means -of mitigating. the'consequences of core,melt1ng

We do not recommend going beyond that degree:-of mitigation, at least for. all . -
currently approved designs, except for continued core-melt research. However,
not all of. the-relevant information .on the use: of:filtered venting of containment
has ‘been evaluated and-the .jssuance of a. regulatory requ1rement within the
next few. months is- 1mposs1ble.l-Suff1c1ent information can probably. be. generated

. within the.next -year, - 1ncluding Jinformation. from the NRC's. research program

for 1mproved reactor. safety. - An- evaluation and a Commiss1on dec1s1on could be .
made soon ‘thereafter as to whether to require this. spec1f1c des1gn feature for
core-melt accidents in l1ght water reactor power .plants. As discussed in-
Chapter-2, a»dec1$ion to include training for unusual, events such-as: core-melt
accidents: could be made now... The Task: Force recommends that this be done (see-
Recommendation 1.2).: -An effective means of assuring-.that all .of the relevant

. information is consldered and a timely dec1slon on_the need for. controlled
filtered venting of containments would be to publish, within the next few
months, a notice.of :intent to conduct rulemaking... The Task.Force recommends. . .
(see. Recommendation 10) that.a notice: of .intent. to conduct.rulemaking be -
issued to-solicit comments on the issues and specif1c facts relating to. the .

. consideration of. controlled, filtered venting for core-melt accidents in
nuclear power plant design and that a decision on whether and how to proceed
with this~Spec1fjc-requirement}be made .within.one year of the notice.
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- Although core-melt accidents hdave the most significant consequences -and -are " -

apparently -the dominant’ contributors to the overall risk from nuclear power '
plants, the pub11c percéption 6f the risk includes all potent1a1 ‘exposure to
radiation. Thus, even though the accident at TMI-2-resulted in offsite doses -
that had stat1st1ca11y small health effects, the public has been intense:in

its aversion to any radiation exposure.: Even though “this may be inconsistent
with the public‘acceptance, ‘either know1ng or unknowing, of other more" probab]e
and-detrimental hazards, the -aversion is there and should be recogn1zed The
accident at TMI-2:also raises the question -as to whether the potential for
large releases of rad1oact1v1ty from a-core that has suffered damage, but not
substantial melting, is greater than previously perceived. The prevalent -
engineering judgment prior to the accident was that, once severe core damage
and consequent large releases of fission products from the fuel-began to

‘occur, there was only a small probability of- arrest1ng ‘the course of ‘an- accident
‘before substantial melting of the core occurred.  The TMI-2 accident was
- arrested after the core was severely damaged, but before substantial melting ’

occurred, and a-significant fraction of the f1ssion“products'was released to
the containment. The Task Force believes that events of this type (i.e. ‘core
damage beyond the current design basis acceptance criteria but not 1nc1ud1ng '
substantial melting) should be considered in the design of nuclear power
plants ‘and that additional des1gn features should be provided to-assure that

-offsite exposure can be limited.  Since the guidelines of 10 CFR Part 100 are
‘already representative of ‘such a situation, these guidelines are probably
-appropriate for this class of accidents. Furthermore, if the qualifications

of some existing safety equipment and some non-safety equipment were upgraded,
the current designs are apparently better-able to assure cooling of badly
damaged cores” than previously credited. However, protection of containment
integrity (pr1mar11y from potential hydrogen exp]os1ons), monitoring and N
control of radioactivity from- leakage, and the operability of systems required
for post-accident control and recovery under the expected conditions resulting:
from such events, would need to be much better specified than they are at
present. The Task Force believes that the recommended notice of intent to
conduct ru]emak1ng on core-melt consequence mitigation should also include the
top1c of -coping with the effects of a degraded core and its consequences

"~ Thé two short-term recommendat1ons from NUREG-0578 concern1ng hydrogen contro]

in the conta1nment building, for which implementation was deferred pending the

“completion of a broader study, should also be 1nc1uded within the scope of the

rulemaking. It appears from information that we have reviewed that hydrogen
control measures, for degraded ‘core events short of core melt, that might be
feasible and effective in some containment designs would not be as effective -
or feasible in others. For some deisgns, tt might also be possible that
strong engineering arguments can be'presented to prove that their degree of
prevention of degraded core events is sufficient to offset the reduction of -
risk attainable by hydrogen control measures in other des1gns - These should
be cons1derat1ons in the ru]emak1ng ' : -

Current emergency procedures do not go beyond on the current des1gn basis
events. The scope of the rulemaking should also include emergency procedures
for core-damage and core-melt accidents. The training of the operating staff,.
emergency procedures, radiation control and monitoring, and contingency plans
for the procurement and installation of auxiliary equipment for the.storage or
processing of radioactive wastes should be specified in any final requirements.
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4. IMPROVEMENTS IN NUCLEAR POWER PLANT REGULATION

In add1t1on to the areas previous]y d1scussed the aftermath of the T™MI- 2
accident and the general self-examination process that hasaccompanied it have o
brought forth challenges to the approach and effectiveness of the NRC's methods
of establishing safety criteria and conducting licensing reviews. We believe
there are a number of concepts: that should be explored regarding the po]icy"
basis for regu]atory dec1s1ons and how the staff 1mplements 1ts safety rev1ews

4.1 Po]1cy Bas1s

It is apparent after TMI 2 that we regu]ate “dn-an env1ronment that is 1arge1y
governed by percept1ons and subJect1ve judgments rather than the more :objective .
considerations of eng1neer1ng, science, and law.. For example, the fundamental.
proposition of NRC's role in accidents is subject to substant1a11y different
interpretations, according to whether it is considered in:theory. (1 e., statutorily),
as it .occurred in fact at TMI-2, or as it is perceived by others. Similarly,
although the NRC staff deals in concepts of safety and risk every day from a
-predominantly scientific and analytical perspective, the public, the Congress, -

and the media generally react to their perception of ‘risk whether or not it :
comports with the -best technical assessments: of reality. Lacking a hational = -
consensus .on the approach to making satety judgments, there is an-acute need
within NRC for policy guidance to flow from the highest levels of the agency - -
to the technical staff on what is an acceptab]e safety goal of reactor regulation.
Such guidance ‘should reflect a synthesis of views and priorities ‘and should "
provide a c]ear obJect1ve for the staff- to aim for in its day-to-day dec1s1onmak1ng

Without - such gu1dance the NRC staff w111 of course, 1nev1tably chart 1ts own..
policy course simply because it must fulf111_1tsv11cens1ng responsibilities. ,'
The requirement to perform value impact assessments does very ‘1ittle to help
with this problem.because we ‘lack guidance as to whether cost-effective improve-.
ments are necessary to meet the basic goal of regulation. .. Our-charting of the -
policy course is ad hoc, attuned to the problem of the moment, parochial to
segments of the staff, and ‘only . co1nc1denta11y directed -to ach1ev1ng a common -
safety goal. Ev1dence that this is currently the situation is provided even : -
~ by the short-term recommendations of this Lessons -Learned Task Force. Those
recommendations :were. judged by the Task .Force as providing substantial additiona]
protection required for the public health:and safety, -i.e.,, pursuant to the-
language of 10 CFR:50.109..  Implicitly, ‘this judgment embod1ed a.policy- determ1-
- nation that some ,increased level of safety was required.  The Commission, by " :
its endorsement.of those recommendations, : again 1mpl1c1t1y ‘embraced a new. - .
po]1cy,object1ve -but without :it being labeled as such or clearly articulated.
Even though it.is possible to evolve policy. on a continuing ad hoc basis

, (near]y .20 years of this .form of regulation bear witness to the fact that it

is possible), the lack of a definitive statement of the safety objective or-

goal of- this agency creates-an-ever-increasing residuum.of uncertainty w1th1n .
the staff as to the safety objective itself, as well as to the level within -

the agency from which such policy should issue. This leads to an erosion of

the staff's ability, once having identified a. potent1a1 safety concern to
discern the appropr1ate action and to act deCIsively SR

Although 1t ‘s poss1ble to arr1ve at an 1mp11ed safety goal by 1ntegrat1ng the 4
body of regulatory criteria generated over the past 20 years, neither the: :
staff nor :the public is well served by such an-approach. - First, it amounts:to
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safety being what the staff says it is through “its ‘imposition of regulatory

" requirements. Second, reliance on this form of inductive reasoning results in
regulatory decisions founded on the following rationale: a plant is acceptable
because it meets the current 1ist of.prescribed regulatory requirements,

rather than a plant is acceptable because it meets the enumerated criteria .
that the staff finds sufficient to achieve the level of safety specified by -
the Commission's .regulations. . Although the difference may be subtle, in the " -
world of reactor regulation, it is the difference between debating the need
for a specific component or procedure because the staff thinks it is a good -
idea, and debating whether a component or procedure is necessary to achieve a
stated national safety goal. The Task Force believes that the latter provides
a much-needed basis for reasoned decisionmaking and is 'at the core of the .

long- standing debate on how backfit dec1s1ons are to- be made for operat1ng
plants and p]ants under construct1on g : g

- There :are a myriad of poss1b1e safety goa]s and equa]]y as many ways to art1cu1ate
an agreed-upon goal.: The goal could be phenomenon oriented such as no core
meltdowns; it could be consequence oriented in terms of offsite releases,
health effects, or property damage; it could be approached from an optimization-
view in terms of '"as safe as reasonably achievable" or best technology available;
or it could be based .on the comparison of risks with those of other energy : -
technologies. Most, if not all, of the possible formulations of a safety -goal
could be expressed in qua11tat1ve or quantitat1ve terms :

. The Task Force" feels that it cannot stress enough the 1mportance of a safety
~goal in achieving a balanced regulatory perspective. . Recognizing the nature -
of the decision involved in choosing such a goal and the wide variety of

inputs that need to be considered, the Task Force does not feel: compelled, :or
uniquely capable; to specify the goal itself.' We are mindful, however, of the’
extensive debate within the nuclear -community as to the form that regulatory '
criteria should take (i.e.;, qua11tat1ve versus quant1tat1ve), and we would
offer the follow1ng thoughts. : : :

Trad1t1ona11y, ‘regulatory Judgments have been rout1ne1y made -and to some -
degree successfully, on the basis of inherently subjective concepts such as " -
reasonable assurance, as low as reasonably achievable (ALARA), and safety
margins. Even though individual views will vary as to what constitutes confor-
mance to a particular criterion, the collective judgments of the staff, the
reviews of management and oversight committees, and input from public comments
tend to yield reasonably balanced judgments. In addition, qualitatively
defined goals are particularly amenable to flexible interpretation as the
technology of reactor safety evolves ‘and as perceptions of risk necessitate -
changes in emphasis. Also as a practical matter, many, if not the bulk of,
regulatory decisions cannot be reduced to quantifiab1e=terms, given the state
of the art ‘today. These advantages are gained, of course, at the expense of a
certain ‘amount of uncerta1nty and unpredictab1lity 1n the qual1tative Judgments
themse]ves : :

The spec1ficat1on of quant1tat1ve standards on the other hand has much to
offer in selected areas. In circumstances such as ‘systems’ analys1s where
there are methods and a growing body of data to quantitatively analyze and
measure performance parameters, the quantitative goal is a powerful tool in- -
providing informed, balanced decisions. - Also, the relative importance of :
various risk contributors can'be evaluated and resources allocated in the most -
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productive manner using quantitative standards. The obvious danger, and one
that both the industry and the staff must be admonished not to abuse, is the
almost endless opportun1ty for ‘debate and disagreement over the. methods ‘and
assumptions required for quant1tat1ve ana]ys1s To allow numbers games to
supp]ant the root’ safety quest1on would 1nev1tab1y cr1pp1e th1s method of '

specifying a safety goal. °° v

With these thoughts in mind, the Task Force recommends the exposition by the.
Commission of clear subJect1ve criteria defining the safety goa] of nuclear . _
power. p]ant regu]ation This goal wou]d be used by the staff in the deve]opment
of any new regulatory requ1rements and as a thresho]d for backf1tt1ng of these
or current requirements to existing p]ants The Task Force also encourages.
the Commission to supplement the subjective goal ‘with quantitative criteria’ :f
where poss1b1e and to the extent that they do not 1mpede the capab111ty for
timely dec1s1onmak1ng (see Recommendat1on 11)

The type of safety goal we env1s1on wou]d not necessar11y need to be perfectly
»prescr1pt1ve The need is “for a criterion that is at least connotative of a
level of safety.  An example of a criterion that would tend to maintain the
current level of safety would be based on a concept of "required for safety"
where this was defined to be equivalent to the aggregate of requirements,
pract1ces, and po]1c1es set forth in the regu]at1ons (1nc]ud1ng, presumably, -
any rule changes flowing from post-TMI act1v1t1es) Even though a certain
amount of subjectivity wou]d sti11 be inherent in staff decisions on new
regulatory requ1rements or licensing actions (since the regu]at1ons are largely '
criteria oriented), the dec1s1ons would be anchored 1n the necessity to be :
consistent with and in furtherance of the regu]at1ons This would mean,
however, that further staff cons1derat1on of" pract1ca11ty, cost benefit, or
various other impacts wou]d not be relevant to the thresho]d finding of being
required for safety.” It would'also alleviate pressures, in fact or implied,

to constantly improve the Tevel of ~safety of’ reactors This is not to. say

that safety 1mprovements cannot be or should not be considered under this
example, They could be’ considered by proposed additions to the regu]at1ons
through ru]emak1ngs or in’ per1od1c re-eva]uat1ons of the level of safety being
provided by current’ regu]at10ns In any event, it is a basic po]1cy question
that should not cloud individual’ 11cens1ng dec1s1ons but shou]d 1nstead be’
channe]ed to a gener1c po11cy forum f'iquf S -;":x'z e s

As prev1ous]y d1scussed _a byproduct of the specification of a safety goal
would be the clar1f1cat1on of . backf1tt1ng decisions. . Under this example, a
proposed backfit would not need to provide substantia] additional protection

- (as currently 1nferred under 10 CFR. 50.109); anyth1ng required for safety
would be sufficient. S1m11ar1y, a decision to backfit would natura11y prec1p1-,
tate the need to’ backfit all nuclear p1ants, since it was requ1red for safety, '
without agon1zing over value 1mpact studies or case-by-case determ1nations

The spec1f1cs ‘of 1mp1ementat1on would still be tailored as necessary, of

course, to ind1v1dua1 p]ants and would be cons1stent w1th the overal] des1gn -
of each p1ant S , B _ . .
A]though the above examp]e is on]y one of many possible goa]s, 1t demonstrates
the impressive ga1ns that are poss1b1e W1th even a modest attempt at goa] R
art1cu1at1on ' . _




4.2 Integrated Systems Reviews - A

Whatever our safety goa], in restructur1ng our reactor regu]atory organ1zat1on -
we must be sensitive to the need for optimum allocation of limited technical
resources to assure efficiency and’ effect1veness There is a need to improve
the quality of regulation and licensing, especially as they are. app11ed to ,
operating reactors. -

The 11cens1ng rev1ews conducted by the var1ous techn1ca1 branches in the
Office of Nuclear Reactor Regulat1on are basically audits of an app11cant s
des1gn and design methods and result from more than a decade of gradual evolu-
tion. D1st1nct1y different review approaches, varying from review of criteria.
to detailed design and analys1s audits, are used by the staff in different
technical areas and depend on the stage in life of the plant (construction )
permit, operating license, or in operation). To a large extent,. these differ-
ences reflect the develop1ng background, experience, and interests of the

staff in the different areas over the years, and the influence of changing .
1nterests and concerns ‘expressed by Congress, the Advisory Committee on Reactor
Safeguards (ACRS), the L1cens1ng and Appeal Boards, the 1ndustry, and the
public. . . . o . o

We believe that it is ne1ther feas1b1e nor pract1ca1 for the staff to rev1ew .
every element of every design. The audit review performed in reactor licensing
relies on a selected number of verifications of the system design to assure
~that it adequately conforms.to the regulatory criteria. The Office of Inspection
and Enforcement also performs a limited number of verifications in the field

to assure that the plant is being built and operated. in conformance with
regulatory criteria. Ultimate reliance is placed on the licensee, its. vendor, .
and its architect~engineers and their quality assurance. programs to adequately
and cons1stent1y implement the details of the design of the plant with knowledge
that a large percentage of their work will never be reviewed by the regulating
body.. The bulk of design errors will be discovered by the licensee or its.
supp11ers and contractors because of the nature of the limited verification .
review and inspection conducted by the NRC. This does not indicate a weakness
in the audit concept; rather it is the natural and pred1ctab1e result. However,
recognition of these facts highlights the need for very close scrutiny by a
conscientious industry with good quality assurance programs at all stages and
levels of design, construct1on and operation, and for continuing NRC evaluation
of these programs

The audit review is bas1ca11y a workable system that is cons1stent w1th our
present statutory mandate, provides reasonably good coverage of important .
safety issues, and is consistent with the amount of resources that can be
expected to be available now and in the future. . Part of this satisfaction,.
quite candidly, is the lack of suitable alternat1ves A comp]ete design
verification or cert1f1cat1on process would, for example, entail enormous,
resources as well as require a des1gn-or1ented staff composition. Another
factor favor1ng the audit review is its flexibility to allow the staff to
emphasize particular review areas and to update its emphasis as issues become
better understood or resolved and new concerns arise. Finally, our role in.
nuclear safety regulation is primarily at the criteria-setting level rather
than the component design level. The detailed system reviews that we perform
on an audit basis are aimed more to obtain feedback of how well a license
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applicant is app1y1ng our criteria and fu1f11]1ng his basic respon51b111ty for
safety, rather than to prov1de a comprehensive verification.

The TMI- 2 acc1dent brought 1nto focus, however, the fact that the staff safety
reviews: may be,too prescr1pt1ve in nature and do not promote awareness or
incentive to. pursue on a broader basis new areas of potential safety concerns.
The technical reviewers are. requ1red to spend too much time verifying that
safety analysis reports have addressed all required aspects of the design

- rather than.concentrating and collecting their. efforts to challenge the adequacy
of the overall des1gn, particularly across systems- interfaces and the man-machine
interface. This is not to say that component level reviews are never appropriate,
but that the emphasis should. be-on system level reviews. The burden for the
detailed system design must. be on the applicant who is more familiar with the
design and who has the basic responsibility for the safety of the facility
during all aspects of design, construction, and operation. .The role of NRC
should be to assure that this basic responsibility of the app]icant is being

met and that the overall system meets minimum safety requirements. If detailed
verification and validation of the design is not. being adequately accomplished
by the applicant, then the application review should be suspended until the
applicant does it correctly. The NRC staff should not have to perform the
detailed verification and validation funct1on as it often has when that function
was found to be lacking. , :

VConsistent with emphasizing a system level of review, post-TMI-2 activities

have focused attention on the concept of performing reviews under the direction
of some form of technical overview group. The recent reviews of auxiliary

- feedwater systems in operat1ng plants demonstrated that bringing together the
various technical reviewers under the direction of a technical review integrator
provided an.overall technical perspective and un1form1ty across-all cases that
1mproved the quality and timeliness of .the, review. The Lessons Learned Task
Force is another example of how the combined’ expert1se of a multidisciplinary
technical review group can s1gn1f1cant1y improve the overall system and safety
perspective of the individual reviewers, thus contributing to a more efficient
and effective performance of the 1nd1v1duals, and more balance in the team's
co?]eg1a1 view of overall safety We believe that implementation, on a trial
basis, of interd1sc1p11nary reviews of selected license applications or operating
reactors would provide . further insight as to their feas1b111ty and ut111ty for
general and rout1ne use (see Recommendatlon 12) - S

Another aspect of th1s approach to rev1ews shou]d be an accident eva]uat1on
function within the Office of Nuclear Reactor Regulation. This function would
provide the capability for effecting changes and improvements in licensing
requirements based.on evaluation of accidents from initiation through conse- -
quences, and from 1ns1ghts ga1ned from operat1ng exper1ence (see
Recommendat1on :12).. B : , _

LF1na11y, a better system level of rev1ew wou]d requ1re that greater emphas1s

be placed on reactor operat1ons and the contro] ‘room operator and process
interface.. To promote ‘the regu]atory emphas1s and staff growth and 1mprovement
needed .in these areas, we recommend that all activities concerning .reactor
operations be. consoTidated -into a single organizational entity. . These act1vit1es
would -include reactor operat1on -evaluation, operational.quality assurance,

human factors evaluation, personnel.. qua11f1cat1ons standards, and personne]
11cens1ng and cert1f1cat1on (see Recommendation 12).
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4.3 Unresolved Safety Issues

~

Section 210 of the Energy Reorgan1zat1on Act of ]974 requ1res the deve]opment

of a p]an for spec1f1cat1on analysis, and progress: reports for unresolved

safety issues.. Consistent with satisfying this Congressional requirement and
with the safety significance of unresolved safety issues, a permanent, dedicated
group should be created to continue with the expeditious resolution of these
issues (see Recommendation 12). ' This heed was: emphasized immediately after

the TMI-2'accident by the creation of a task force responsible for the resolution
of unresolved safety issues that were identified in NUREG-0510, "Identification

"of Unresolved Safety Issues Re]at1ng to Nuclear Power Plants" (Ref 4). That »

is, desp1te other compelling demands for staff resources, the unresolved

- safety issues maintained their highest priority status.  This function needs

to be continued and forma]]y Jinstitutionalized to arrive at a resolution of
current unresolved safety issues as well as those unresolved safety issues
that will likely be identified as a result of the TMI-2 accident, including
some of our final recommendations in the append1x to this report -and as a:
resu]t of future operat1ng exper1ence

4.4 0perat1ng Exper1ence

Cons1stent w1th the goal of s1gn1f1cant1y improving. the operat1ona1 re11ab111ty
of licensed power reactors, the Task Force concludes that the NRC's operational
surveillance program should parallel and complement the 1mprovements recommended
for 11censees programs as d1scussed in Chapter 2

In this regard ‘the Comm1ss1on has established an agency-wide Office of Operational
Data Analysis and Evaluation that has the responsibility to analyze and evaluate
operational safety data associated with all NRC activities. The Commission

has also d1rected that comp]ementary groups be formed in some of 1ts program

‘ off1ces

Th1s dec1s1on has the full support of the Task Force. We urge that consideration
be given 1mmed1ate]y to the problem of how safety problems identified from
operating experience and elsewhere are to be resolved and fixed. There is

‘need for a workable, reliable mechanism to ensure that solutions to these

problems are 1dent1f1ed .and then implemented on operating plants, consistent
with better articulated safety goa]s and backfit criteria, as previously
discussed. We suggest that it is necessary to dedicate a body of resources to
this task‘in a fash1on similar to the Unreso]ved Safety Issues (see L
Recommendat1on 12). :

In th1s regard we have observed that there can be a tendency on the part of -
the NRR staff to view the efforts of the various TMI related task forces as
all-inclusive or that any items not addressed by a task force will lack suf--
ficient visibility to assure timely implementation. This goes to the core of
our finding that the NRR organization must be able to assure adequate considera-
tion of such items in its normal configuration and through established paths.
We recognize that there are a number of additional specific recommendations
that could be made to improve design or operations that are not covered by

-‘this report. This report was not intended to address all of these specific

requirements, but to address more fundamenta] and general policy bases.  As -
additional items are 1dent1f1ed and we encourage cont1nu1ng reflect1on by a]]
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members of the NRR staff, we believe that they should be channeled to the
Office Director level for priority setting and resource planning. This will
serve as an ongoing challenge to develop the appropriate mechanism within NRR
to effectively deal with safety issues as they are normally and naturally
identified.

4.5 Emergeney Response

A final aspect of improved reactor regulation is the definition and recogni-
tion of the emergency response role of the Office of Nuclear Reactor Regulation.
We recogn1ze that the NRR emergency response role will u]timately be constrained
by what is determined to be the appropriate overall agency role in emergency
situations. This general question has already been considered in several
aspects by the Emergency Planning Task Force. The question will also continue
to be studied in the context of the Commission's Special Inquiry, by the
President's Commission, and the Congressional oversight committees in their
continuing study of the Three Mile Island accident and its implications.
Eventually, the findings and conclusions of all these efforts will need to be
synthesized into a "consensus" position regarding this important policy question;
that position will determine finally the scope and the structure of NRR's
emergency response role and capabilities. The entire process, however, could
take many months to complete.

The Task Force believes that what is already known regarding the weaknesses

and limitations in the agency's capability to respond immediately and effectively

in the Three Mile Island accident demonstrates a need to begin improving that

capability on a much more immediate and urgent schedule than that dictated by

the long-term "consensus forming" process outlined above. These considerations

suggest the institutionalization (and refinement) of many of the ad hoc arrange-

ments established for dealing with the Three Mile Island accident as well as

the identification of other emergency response measures that may be appropriate.

There is considerable work ongoing within the staff to redefine and improve

the role and capabi]ity of the Executive Management Team and its support

group. Another ongoing effort is the identification of the information required

by 1icensee and NRC personnel at the onsite Technical Support Center (as

discussed in NUREG-0578) to assess p]ant status in off-normal conditions.

Be_yond these efforts, one of our specific recommendations in Appendix A would

~ improve the readiness of the Office of Nuclear Reactor Regulation for emergency
engineering and analysis support of the overall agency response (see
Recommendation 13). .

o
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APPENDIX A
" FINAL RECOMMENDATIONS OF TMI-2
LESSONS LEARNED TASK FORCE

INTRODUCTION

" This appendix prov1des spec1f1c recommendations for achieving goals and policy
objectives discussed in the report. They have been developed so that early

steps toward implementation can proceed promptly in coordination with results

of studies still taking p]ace inside and outside the Nuclear Regulatory Commission.
Unless otherwise stated in a specific recommendation, they are 1ntended to

apply to all commercial nuclear power plants. - ‘

The recommendations are arranged generally in the order of the main sections
of the report. They are numbered sequent1ally for ease of future reference

The recommendat1ons are classed in two categor1es def1ned as fo]]ows

Categorx I - Decisions to 1mp1ement these recommendat1ons can and shou]d
_be reached promptly to provide increased safety. - We recommend that these
decisions be reached within three months.

Category II -~ Implementation requires further study or research to fully
define the necessary scope and ultimate requirements, or it involves a
fundamental change in policy (e.g., rulemaking). We recommend that
decisions on whether, how, and on what time schedule to proceed with
“these recommendations should also be made within the next three months.

Table A-1 lists the main headings of the recommendations, .identifies their
categories, and cross-references them to the body of this report.




TABLE A-1. FINAL RECOMMENDATIONS OF TMI-2 LESSONS LEARNED TASK FORCE

m-hw[v

Report
Chapter
) and . -
Recommendations Category . Section
1. Personne]fqué]i}ications and training
11 Utidity manégement inydlvement T 2.3.1
1.2 Trainihg pfograms | rIf‘ 2.3.3
1.3 In-plant drills I 2.3.3, 2.3.8
1.4 Operator licensing R 2;3.1, 2.3.2
1.5 NRC staff coordination 1 2.3.1, 2.3.2, 2.3.3
1.6 ' Licensed operator qualifications =~ I ©2.3.1, 2.3.2
1.7 Licensee technical and Lor
management support I 2.3.2
1.8 Licensing of additional B
operating personnel ‘ I - 2.3.1, 2.3.2
Staffing of control room I 2.3.5
Working hours 1 2.3.5
Emergency procedures 1 2.3.4
Verification of correct performance '
of operating activities I/11 2.3.6
6. Evaluation of operating experience
6.1 Nationwide network I 2.3.7
6.2 Providing information to operators I 2.3.7
7. Man-machine interface
7.1 Control room reviews I 2.3.5, 2.3.8
7.2 Plant safety status display I 2.3.5, 2.3.8
7.3 Disturbance analysis systems II 2.3.5, 2.3.8
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TABLE A-1. FINAL RECOMMENDATIONS OF TMI~2 LESSONS LEARNED TASK FORCE.(Cont'd).
.~ Report
‘ ‘ Chapter,
o . o : o - and
Recpmmendations’ ' Category _ Sect1qn
7. 4 Manua] versus automat1c operat1ons >Ii . 2.1; 2.3.5
7. 5 Standard contro] room des1gn 11 ;J2;3;5, 2;3.8
8. Re]1ab1]1ty assessments of f1na1 des1gns 1 3.2 o
9. Rev1ew of safety c]ass1f1cat1ons and : :
Quatlifications I 3.2
10. Design features for core- damage and II 3.3
. core-me]t acc1dents ' : :
11. Safety goa] for reactor regulat1on 1 4.1
12. Staff rev1ew obJect1ves o ‘*fb II 4,2,,4‘3, 4.4
NRRﬁEmergency ResponseLTeam' ' |
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1.  PERSONNEL QUALIFICATIONS AND TRAINING -

1.1 Uti]ity Management Involvement

The corporate management of each licensee should establish a definitive presence
and involvement in the selection, training, and qualification of operations
personnel. To assure that this has been accomplished, the NRC should require,

_as part of the application for operator and senior operatorvljcenSes, that

corporate management certify the competence and fitness of the applicants.
Such certification should be required by the highest level of corporate manage-
ment responsible for plant operation (for example, the Vice-President for

" Operations). The Task Force recommends that, when the NRC staff judges the
- quality of applications from a particular utility to be deficient, the corporate

official certifying the competence of the applicants be required to discuss the
reasons for the decline in competence and p]anned correct1ve act1on with the
Director of Nuclear Reactor Regulation.: SR SR -

1.2 Training Programs

Each l1icensee should be required to review, within one year, its training program
for all operations personnel, including maintenance and technical personnel, and
should 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 should

be retained on site 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 pos1t1on 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 should include normal and emergency duties, including
maintenance activities, placing emphasis on the role played by every member of
an operations organization in assuring safe plant operations. Al]l levels of

the operations organization should be included. This action is regarded by the
Task Force as an interim measure pending resolution of the question of licensing
of additional operations personnel beyond reactor operators and senior reactor
operators, as discussed in Recommendation 1.8 of this appendix.

The scope of emergency duties defined in the position task analysis should not
be restricted to only the transients and accidents considered in the design
basis. The training should recognize that events beyond the current licensing
design basis events can occur.

The training should 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. This training would be an interim measure pending com-
pletion of the rulemaking to determine what design features to mitigate these
more severe accidents should be required.

1.3 In-Plant Drills

Each licensee should be required to review, within 90 days, its training
program with respect to the conduct of in-plant drills. For tasks performed
by shift operating personnel in response to off-normal or accident situations,
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licensees should assure that sufficient in-plant drills are conducted to
enable personnel to maintain proficiency in those tasks. The Task Force
considers drills of a walk-through nature acceptable ‘and does not mean to
imply.the actual manipulation of controls or equipment or initiation of an
event (such as by the opening or closing of valves or tripping breakers or
.pumps)..:- The -Task Force considers that drills requiring the physical manipula-
tion of .controls are also important but can be more efficiently and safely
conducted using. an appropriate nuc]ear power plant simulator. With this in
mind, each licensee should develop a schedule for.in-plant drills. This
schedu]e should be a part of a disciplined tra1n1ng program .for each station.
It need not be submitted to the NRC for review; however, it should be available
at the site for inspection.

,f»l 4 Operator L1cens1ng :

The f1rst areas of personne] qua11f1cat1on that need to be- upgraded are those
pertaining to: licensed senior reactor operators and reactor operators. NRR
recommendations to the Commission for improvements in the operator licensing
program were contained in Commission Paper SECY 79-330E (Ref. 2). We believe
these recommendations should be treated as the first steps in a 1ong-term
program to upgrade operator proficiency. They are, however, necessary improve-
ments in the program. -. The ultimate :resolution of the issue of qualifications
.of -reactor. operators -should take a- broader perspective. A]though the Task
Force generally agrees with the recommendations contained in SECY 79-330E, we
- recommend 1mp1ementat1on of the following additional items by the regulatory
staff in conjunction. w1th the 1mp1ementat1on of .the recommendations in

SECY 79-330E. o : o :

(1) As part of the inspector training program of the Office of Inspection and
Enforcement (IE), operator.licensing program personnel of the Office of. -
Nuclear Reactor Regu]ation should (a) provide information to IE inspectors
on the operator licensing program and (b) 1dent1fy the types of information

. the IE inspectors should provide to.assist- NRR in-making decisions with
regard to the renewal of operator licenses. :

(2) The NRC staff shou]d estab]1sh a mechan1sm whereby individuals committing
. operational errors are identified in-Licensee.Event Reports. Such a
...mechanism should-include provisions for protect1on of the privacy. of the

individual. The .intent of this. recommendat1on is- to prov1de additional
: 1nformat1on to operator licensing program personnel to assist them in
determining the continued qualification of. operators in the review. of
operator license renewal applications. Due consideration should be given
to. whether such- report1ng w111 affect the qua11ty of. reports rece1ved by
“the NRC. : L O , , s ;

' (3);,As part of the tra1n1ng program for a]] 11censed operators a one-week
... course should- be conducted by the NRR operator licensing program personnel
with assistance from other NRR technical personnel Particulars.of the
' course wou]d 1nc1ude o :

. (a) Safety ana]yses »
(b) Probabilistic assessments
(c) Current safety issues and recent significant operating experience
(d) NRC and industry responsibilities for safety
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(4)

(5)

‘ative ‘of the licensed shift personnel at each unit.  The purpose of th1$

T

This recommendation would reinforce -the knowledge of and respect for
accident/transient sequences: as 'well as providjng a positive feedback for“
better decisions:by NRC staff on reactor operations and ‘design matters.
Add1t1ona1 NRC staff1ng w111 be requ1red to accomp]ish th1s obJect1ve

Prior to assuming 1n1t1a1 ass1gnment as sh1ft supervisor or shift techn1ca1
advisor and on & biennial basis thereafter, individuals 'should- be ‘interviewed

by ‘an 1nterd1sc1p11nary group of NRC staff.” “Such interviews should ‘probe

the individual's technical knowledge in the area of:transient and‘accident

-response and, in the case of-a-shift supervisor,; the manager1a1 ab1]1ty

to command: and control ‘the activities of shift personne]

‘These interviews should be conducted at NRC headquarters Criteria for

subjects to be covered and acceptable standards of performance of individuals
should be developed by NRR operator 11cens1ng personnel prior to promulgation

“of this. reQU1rement This action will require a considerable expend1ture

of resources and 1ts phasing needs to be carefu]]y cons1dered

?The NRR operator licensing program personnel should sponsor an annua] o

workshop for licensed operators to be attended by at least one- represent-

~ ‘workshop is to prov1de an opportunity for exchange of information on

(6)

operating experiences between:the NRC staff and -the utility shift personne]
For example, such a -seminar could lead to an ‘exchange of ‘information on

~(a) NRC safety concerns related to shift operations, (b) the impact of -

licensing on shift activities and personnel, and (c) recommendations from
shift personnel concerning changes in reactor regulation that would
1mprove safety

As a less prescr1pt1ve a]ternatlve to Recommendat1on 6 of SECY 79-330E

~that "Phase II, III, and IV cold training program instructors and all hot

training program 1nstructors that ‘provide instruction in nuclear power

‘plant operations hold senior operator licenses and be required to success-

fully participate in applicable- requa11f1cat1on programs to maintain
their instructor status," the following is considered acceptable: Such
instructors should hold or have previously held a senior reactor operator
(SRO) license on a comparable nuclear power plant and currently possess

- instructor certification from the Institute of Nuclear Power Operations,

- provided the INPO certification program has been examined and” found

acceptable to the NRC. - Emphasis should be" placed on an 1nstructor s

. ab111ty to 1nstruct, 1n addltlon to hlS techn1ca1 cowpetence

7

Con51deratlon should be'g1ven to placing re51dent operator licensing
examiners in each of the major geographica] areas in which there is a
concentration of training centers us1ng nuclear power plant simulators.

‘The intent of this recommendation is to provide for greater interaction
by operator licensing examlners 1n operator qua11f1cat1on and requa11f1cat1on

programs.



1.5 NRC,Staff<Coordination ;,e.

At the present time, several groups are address1ng the subJect of qua11f1cat1ons
of personne] somewhat independently of one another. Even though each of the
efforts is appropriate on a short-term basis, a .coordinated approach must be
developed for the long term. The NRC should increase the" ‘staff resources in
this area, assure the hiring of needed professional disciplines to increase
present . staff capab111t1es, and designate respons1b111t1es and - organ1zat1ona1
ent1t1es within the various offices. 4 . e

1. 6 L1censed Operator Qua11f1cat1ons

A program for ra1s1ng the qua11f1cat1on requ1rements for sh1ft superv1sors and
senior reactor operators should be established. . The distinction being made in
present pract1ce between sepior reactor operators (e.g., shift foreman in a .
multi-unit station) ‘and shift supervisors should be recogn1zed As a short-term
action pursuant to NUREG- 0578 (until such time as staffing and qualification

of shift personnel and the control room man-machine interface requirements are
upgraded), each licensee has been required to provide &n on-shift technical
advisor .to .the shift supervisor. . Within the next five years, it is recommended
that the qua11f1cat1ons of - senior reactor operators and shift supervisors be
_upgraded as 1nd1cated below. Qua11f1cat1on requ1rements for applicants for
licensing prior to initial fuel loading may - -require spec1a1 additional considera-
tions, part1cu1ar1y w1th respect to exper1ence : N

(1) . Sh1ft Superv1sor (person in. charge of operat1ons on sh1ft at the station) -
Shift Supervisors. should have at least a Bachelor of Science degree or.
.equ1va]ent training.and exper1ence -in engineering or the related physical
sciences. The Shift Superv1sor should also hold a senior reactor operator's

.., license (issued under.new proposed . requ1rements defined be]ow) and have
served-as a. reactor operator for one year or.senior reactor operator for
six months. In establlshlng equ1va1ency w1th a Bachelor of Science :
degree cons1derat1on should be given not only .to formal courses .in
;eng1neer1ng and related sciences, but also to education in. the liberal
arts. It is recommended that the use of the.equivalency to a Bachelor of
Science degrée be exercised to only a limited degree and that most shift
supervisors hold degrees. . It.is also recommended.that shift superv1sor v
rqua]1f1cat1ons 1nc1ude leadership tra1n1ng and exper1ence ‘ PR

(2) Senlor Reactor 0perator (e g shift foreman 1n a: mu1t1 un1t stat1on) -
o Sen1or Reactor Operators : shou]d have at. least the same genera] techn1ca1
- :-education._and-specific: tra1ning in.transient :and ‘accident ‘response charac-
., -teristics of .nuclear power plants as. recently articulated for the.shift -
-~technical adv1sor. .Additional recommendat1ons for upgrad1ng senior reactor
operator. qua]lfacat1ons are 1dent1f1ed in the Comm1ss1on ‘Paper SECY 79-330E
“on Qualification of Reactor Operators
(3) At present, a bas1c fundamentals course of approximately twelve weeks is
.required-as _part of the operator training:program. . A prerequisite-to
‘zsat1sfactory performance of..nuclear power operat1on is.the fundamental .
understanding of nuclear. techno]ogy The Task:Force beieves twelve weeks.
to be insufficient time to. provide a. broad -and comprehensive level -of
understanding in the fundamenta]s of nuclear technology. It. is. recommended
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that the NRC, perhaps in consultation with INPO, examine the content of
the basic fundamenta]s course and estab11sh def1n1t1ve 1nstruct1ona1
’requ1rements for the course

1.7 L1censee Techn1ca1 and Management Support

The review and evaluation (being conducted by the Quality Assurance Branch) of '
the management and technical resources available to utilities who own and
operate nuclear power plants to handle unusual events or accidents should be
completed, and regulatory guidance should be developed that covers the capa-
bilities and role of technical and management personnel in the normal operation
of the plant and during an emergency. The criteria should contain a requirement
for periodic verification of the licensee's technical and management - ‘support
capability throughout the operating 1ife of the plant. The present criteria for
determining the acceptability of licensee technical and management support 1s
very genera] and app11es only to norma] p]ant operat1ons ‘

1.8 Licensing: of Add1t1ona1 0perat1ng Personne]

The staff shou]d ‘decide wh1ch plant personnel, other than reactor operators
and senior reactor operators, should be licensed. NRC review of the training
and qualifications of ‘nonlicensed personnel has been very limited in the past,
based on ‘the assumption that it is the licensed operators who have the most -
important influence on plant safety. A number of examples from the TMI-2
accident indicate the degree to which plant safety can be greatly influenced
by persons in many positions, 1nc1ud1ng managers, engineers, auxiliary operators,
maintenance personnel and technicians. ~ A1l of these previously nonlicensed
personnel may affect plant operation, and their roles should receive greater
attention from a safety perspective. Answering the questions ‘'of how much
1ndependent examination of their qua11f1cat1ons and training is necessary ‘and
whether NRC 11cens1ng is appropriate is a significant undertaking. The pre-
requisites to an effective examination program are definitive qualification
requirements and specific training programs. The current NRC guidelines:
addressing nonlicensed personnel training and qua11f1cat1on are very genera]
and ‘are not suitab]e for a 11cens1ng program

The new]y formed Inst1tute of Nuclear Power Operations 1ntends to develop
standardized training requirements for technicians and nonlicensed operators

and to provide certification for the training of these personnel. The Task
Force believes this program, if properly implemented in a timely way, could
substitute for detailed guidance from NRC, and could, under the right conditions,
be endorsed by NRC as meeting its independent licensing requirements for addi-
tional operating personnel. A statement of understanding between INPO ‘and the
NRC should be established at an early date (within the next six months) so that
both groups can decide whether and to what extent to proceed 1ndependent1y

2.  STAFFING OF CONTROL ROOM

The Commission's regulations should be revised to more clearly state present
staff requirements (as described in the Standard Review Plan, Section 13.1.2)
for minimum shift staffing of licensed reactor operators. The ‘governing
regulation, 10 CFR 50.54(k), states that "an operator or senior operator -
licensed pursuant to Part 55 of this chapter shall be present at the controls
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at all times dur1ng operation-of . the facility." -.For single-unit power stations,
the staff requires the- -shift crew to include at least ohe licensed senior :
reactor operator, two licensed: reactor operators, and two additional operators
(auxiliary operators) during reactor operation. -For multiple-unit power
stations with separate control rooms, the staff also requires the shift crew

to include -at least one licensed senior reactor operator.and two licensed v
reactor operators for. each operating reactor. For multiple-unit power stations
with a common control room, the staff permits a reduction of licensed reactor
operators to one per unit p]us one additional reactor operator with the other
requirements remaining the same. However, the staff does not require the
presence in the control room at all times of two licensed operators and the
senior reactor operator. In developing the revision to the regulations,
consideration should be given to requiring the presence. in the control room at
all times during normal operations of two reactor operators and one senior
reactor operator. Provisions for tours of the plant by operators w111 probab]y
need to be made if this staff1ng proposa] is adopted. :

3. WORKING HOURS

Each licensee should be required to review and revise within 90 days the plant
administrative procedures to assure that a sound policy is established covering
.working hours for reactor operators and senior reactor operators. It is
recognized that this is a complex subject involving other interests (e.g.,

labor unions). - The NRC staff should assure. that the subject is addressed in a
comprehensive manner by all licensees and that the other .interests not be
allowed to interfere with -the basic safety interest. As general guidance, it

is expected that licensees' administrative procedureS‘will make it unlikely

that personnel would have to be used for more than two consecutive work periods .
“in excess of 12 hours and that a 12-hour rest period would be required between
work periods. In the eevent that special circumstances arise that would cause
extended periods of ‘work in excess of 12 hours for more than two consecutive -
days, such work should be authorized by the Station Manager with appropriate
documentation of the cause. Indications aside from Three Mile Island lead the
Task Force to conclude that this step must be taken to reasonably assure that
individuals are in proper phys1ca1 cond1t1on to perform work at nuc]ear power
plants. E : : E .

4. EMERGENCY PROCEDURES L oL T : !

Emergency operat1ng procedures for a]] nuc]ear power p1ants shou]d be rev1ewed'
by the NRC. :The review:should be conducted by 1nterd1sc1p11nary review groups
comprising I&E- Jnspectors. and- NRR -technical reviewers knowledgeable in system
design, accident analysis, operator training, theories of education and crisis
management, human factors, and the underlying technical bases for licensing.
Special attention should be paid to the recent advice of the ACRS on the style
and content of emergency procedures. A safety eva]uat1on regarding the adequacy
of the emergency procedures should be issued at the conclusion of the review.
Previous NRR reviews-and I&E reviews of emergency operating procedures did not
specifically investigate their compatibility with-the design bases of the
systems” involved nor was the discipline of human factors-included. Do




This action will require a considerable expenditure:of resources and its: - -
phasing needs to be carefully considered. It may be: satisfactory to limit the :":
general app]icat1on of this recommendation to new operating licenses for the-

next year or so. These.initial few reviews by the staff, with oversight by = -
the ACRS, will provide the time and experience necessary- for:the staff and”
industry to develop and agree upon acceptance criteria for the deve]opment
formatting, and future review of:all emergency:-operating procedures. =Upon - .. .-
completion of these acceptance criteria, say within the next two years, a - - =
systemat1c effort by-all licensees to review their emergency procedures and.
revise them as necessary could be conducted more product1ve1y than it cou]d
today. o S P R _ o

5. VERIFICATION 0F CORRECT PERFORMANCE OF OPERATING ACTIVITIES

A more effect1ve system of ver1fy1ng the correct performance of operat1ng
activities is needed to provide a means of reducing human errors and 1mprov1ng -
the quality of normal operations, thereby reducing the frequency of occurrence

of situations that could result in or contribute to accidents. Such' a verifica- -
tion system should include automatic system status monitoring and human verifica-
tion of operat1ons -and. ma1ntenance act1v1t1es 1ndependent of the peop]e perform1ng
the. act1v1ty ‘ P el i :

The Task Force recommends that automatvc status monwtorwng be requ1red by a:
decision to backfit Regulatory Guide 1.47, “Bypassed and ‘Inoperable Status-
Indication for Nuclear Power Plant Safety*Systems,"<to plants not already
required .to meet it. Furthermore, the design to satisfy the objectives of the
guide should be f]ex1b1e and capab]e of accept1ng add1t1ona1 mon1tor1ng funct1ons
~at a later date. R : : ‘

The 1mp1ementat1on of Regu]atory Gu1de 1 47 a]though reduc1ng the extent of
human verification of operat1ons and ma1ntenance ‘activities, does not eliminate. .
the need for such-verification in all instances.  Therefore, .each licensee

should be required to review ‘his procedures for maintenance, test, surveillance
and other normal plant operations .activities (1) to de11neate each activity -

that requires independent verification because of ‘its importance to safety, - .
(2) to identify the personnel responsible for conducting the verification, and. '
(3) to describe the method of ‘documenting performance of the verification
process. The results of this work should be submitted to NRC within six . .
months for use in the development of minimum acceptance criteria for operat1ons
verification procedures, probably in the form of a Regulatory Guide. The
procedures adopted by the licensees should contain two phases; namely, before
and after-installation of status mon1tor1ng equ1pment in conformance w1th ’
Regu]atory Guide 1. 47 ‘ ~ L

6. EVALUATION OF OPERATING EXPERIENCE

6. 1 Nat1onw1de Network r‘

An 1ntegrated NRC-ut111ty program to eva]uate operat1ng exper1ence shou]d be R
established. Action within the NRC ‘has been:initiated to establish an-0ffice -
of Operational Data Analysis and Evaluation to provide agency-wide coordination
~and an overview of all operational data analysis-related activities performed
within the 1ine offices of NRC. The nuclear industry, through NSAC and INPO,

A-10



has established its own operational evaluation program. - Pursuant to. the .
recommendations of NUREG-0578, each..licensee ‘is now. requ1red to _have an opera-
tions experience evaluation group. The director of the new NRC Office of
Operational Data Analysis and. Evaluation should take the.lead to assure that
these diverse programs are forma]]y tied together to the extent necessary- to
benefit from one anothers' viewpoint and ana]ys1s wh11e recogn1z1ng their
individual respons1b111t1es..; . . : S _

6.2 Prov1d1ng Informat1on to the Operator

Each 11censee shou]d be . requ1red to rev1ew w1th1n 90 days, 1ts adm1n1strat1ve
procedures .to assure that a mechan1sm ex1sts through which lessons 1learned .

from operating experience conta1ned in various pub11cat1ons (such as IE Bulletins,
Circulars and Notices,. and app11cab1e Licensee Event Reports) and from the -
licensee's own operating experience evaluation group are. conveyed to the-

reactor operators .and other affected operat1ons personne] : :

Two ways of accomp11sh1ng th1s obJect1ve are (1) standard d1str1but1on 1ists
or publications and (2) regularly scheduled lectures as part of operations
staff retraining. This recommendation is intended to assure that operators
and other operations personne] are continually prov1ded with lessons learned
from operating exper1ence - o . L ‘

7. MAN-MACHINE‘ INTERFACE ,j

7.1 Contro] Room Rev1ews -

All 11censees shou]d be requ1red to conduct a one-year review of their contro]
rooms..- The safety review should consider control room design and control room.
operat1ona1 procedures, including emergency operat1ng procedures In th1s
review, the 11censees shou]d evaluate: . : : '

.(l)feThe adequacy of 1nformat1on presented to the operator to reflect p]ant
‘status for normal operation, ant1c1pated operat1ona1 occurrences, and
-..accident. cond1t1ons, I T o : , ,

2) The group1ng of d1sp1ays and the layout of pane]s,

(3);¢Improvements 1n the safety mon1tor1ng and human factors enhancement of "
' controls and contro] d1sp1ays, R S RS , B
(4) The commun1cat1on from the control ‘room - to po1nts outs1de the contro]
“room, .such-as ‘the on-site Techn1cal Support. Center. .. (Th1s communication
o~ -1ink-must. a]so be. coord1nated with new requirements for transm1ss1on of.
-.plant_systems . data to. NRC ) St el : P

(5) The use of d1rect rather than der1ved s1gna]s for the presentat1on of
process and safety. informat1on to the operator,;“ ,: . S Tt

(6) -The operab111ty of. the plant:from. the control room w1th mu1t1ple failures
. of. non-safety-grade and non- se1sm1c systems and control room systems,
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(7) The adequacy of operating procedures and operator ‘trdining with respect
~to 11m1tat1ons of 1nstrumentat1on d1sp1ays 1n the contro] room;

(8) The categor1zat1on of a]arms w1th unique def1n1t1on of safety a1arms,
and ’ : : : :

(9) The mod1f1cat1on of operat1ng procedures and operator tra1n1ng programs
as a function of control room mod1f1cat1ons resu1t1ng from th1s rev1ew

The purpose of this recommendation is to 1mprove upon operator-process com-
munications. ~Guidelines and criteria for the control room design review are’

now being drafted by the Division of Systems Safety, including consideration

-of -the results of- prev1ous studies of this sort and existing technology outside
of the 'nuclear industry. Exp11c1t criteria can probab]y ‘be” developed by about
February -1, 1980. Cons1derat1on is being given to a series of ‘topical meet1ngs
with recogn1zed experts in the field and affected licensees. " Specific require-
ments for backf1tt1ng existing control rooms to correct def1c1enc1es w111 be
estab11shed 1n the course of the rev1ews by 11censees

7.2 P]ant Safety Status D1sp1ay '

"Each 11censee shou]d be requ1red to def1ne and adequate]y d1sp1ay in the
control room a minimum set of plant parameters (in control terminology, a
state vector) that defines the safety status of the nuclear power plant. The
minimum set of plant parameters should be annotated for sensor Timits, process
1imits, and sensor status. The annotated set of plant parameters should be
presented to the operator in-real time by a reliable, single-failure-proof
system Tocated in the control room. - The annotated set ‘of plant parameters "
should a1so be ava11ab1e 1n rea] t1me 1n the 0ns1te Techn1ca1 Support Center

The obJect1ve of this recommendat1on is to require a concise set -of 1nformat1on
that is easily available and assessed by the operator and the shift technical
advisor to ascertain the safety status of the operat1ng process. The implementa-
tion of this recommendation should be undertaken in conjunction with the
year-long control room study previously described, but should be completed by
January 1, 1981, in consonance with the final imp]ementation date for the
onsite technical support center recommended in NUREG-0578.: As a further
guideline for the development of the safety state vector, the status of the
plant process should be designed and instrumented as a function of the’ various’
barriers against release of radioactivity. For example, the two primary -
"barriers are the fuel c1add1ng and the reactor coolant pressure boundary.

Thus, parameters such as -primary liquid inventory and coolant: radioactivity
levels wou]d be principal components of the state vector for these levels of
defense. S1m11ar1y, réactor coolant 1evel, containment water-level, conta1nment
hydrogen content, etc., would be principal components of the state vector for
the eng1neered safety feature Tevels of defense ,

7.3 D1sturbance Ana1ys1s Systems

We recommend that the Office of Nuclear Regulatory Research establish a program
to evaluate the safety effectiveness of designs of disturbance analysis systems.
This program should consider the evaluation of all pertinent methodologies being
used in disturbance analysis systems. The evaluations should be quantitative in
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nature and include prototype assessments in operating pOWer'p1ant‘env1ronments‘
Experience gained in this program should- be used ‘to-consider ‘whether regulatory
requ1rements should be formu]ated for the ‘use of d1stUrbance ana]ysis systems
in operat1ng p]ants : - .

7. 4 Manua] versus Automatlc 0perat1ons

We recommend that- the 0ff1ce of Nuc]ear Regu]atory Research formu]ate a program :
to establish a technical basis for definitive licensing criteria for manual -
and automatic operations for systems which execute plant safety functions and
safety-related functions. *The study should include examination of the’ feasibility
of backfit of its conclusions and recommendations to operat1ng plants. The

role of the operator-should be" spec1f1ca11y examined.’ Comp]ex1ty of the

safety function, the rapidity of- the initiatihg events, the response time
available to d1agnose the-event: and to implement corrective act1on and ver1f1ca-
tion of the corrective action should be considered in the program - The scope

of ‘the -proposed study ‘includes the operator, the control room, displays and
instrumentation, in addition to the manual and automatic controls that execute
safety functions. 'The research team should consist:of "human factors englneers
control” eng1neers, and nuc]ear system eng1neers and ana]ysts '

7.5 Standard Contro] Room Des1gnjv

The Inst1tute of E]ectr1ca1 ‘and E]ectron1c Eng1neers (IEEE) has estab11shed a
standards’ development committee to define design requ1rements ‘for the standard -
control room. The regulatory staff is represented on the committee. We
recommend that this standards committee exped1t1ously complete its work of -
estab11sh1ng standard design requirements for future control rooms. The

design requirements should consider the lessons learned from the TMI-2 acc1dent
as well as the principles of human-factors engineering for the man-machine’
interface. “Upon:completion of the standard, the Office of Standards Deve]opment
should evaluate the standard for its acceptab111ty in the licensing process,
1nc1ud1ng cons1derat10n of 1ts part1a1 app11cab111ty to p]ants under construct1on.

8. RELIABILITY ASSESSMENTS OF FINAL DESIGNS . :3

The staff shou]d 1n1t1ate a systemat1c assessment of the re11ab111ty of safety :
systems-in operating units and-in units” in-the late stages of construction ,
using simplified:fault and event tree ana]yses " Since these assessments go -
beyond'the requirements of current: regu]at1ons, their comp]et1on should not be -
~a condition of licensing ‘for operation: The purposes-of these assessments: 7
would 'be“(1)-to audit the implementation” of the current’ NRC design requ1rements
by searching for areas’that have potentiaI to ser1ous]y decrease reliability, =~
and (2)-to identify’ outliers ih overall system safety compared with designs
previously subjected to this type of review.  Measures to correct any problem
areas should be promptly referred to the cogn1zant licensing organization

where, in consultation with the Regulatory Requirements Review Committee, -

~ backfit decisions are to be prompt]y reached. If a particular def1c1ency is
1dent1f1ed ‘and known to: ex1st in several systems or plants, appropriate revisions
to NRC design. requ1rements should be made with al] licensees and- app]icants‘
being directed to" 1mp1ement ‘the design revisions in their plants: '
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Possible approaches would be. to-assess all :systems in.one plant or several
systems.in all plants. An. acceptab]e combined .approach would be to do all :
systems in a few lead p]ants and then proceed plant by plant un]ess part1cu1ar
systems indicated possible, gener1c problems. The suspect systems.would then

by assessed in all plants, in the manner employed with PWR auxiliary feedwater
systems in the summer of 1979. This recommendation would apparently be satisfied
by the Integrated Reliability Evaluation Program currently under development in
the Office of Nuclear Regulatory Research with the. prev1ous1y expressed concur- e
rence of the Office of Nuclear Reactor: Regulation. ' C e e et

9. . REVIEW 0F SAFETY CLASSIFICATIONS AND QUALIFICATIONS -

The owners of operat1ng p]ants and al] p]ants under construct1on should be
required to evaluate the. interaction. of non-safety and safety-grade systems ‘
during normal operat1on trans1ents, and. _design basis accidents to assure:that:
any interaction will not result in exceeding the acceptance criteria for any .
design basis event. The review should be systematic and include all non-safety
components, . equ1pment systems, .and structures under all- conditions of normal - .
operat1on anticipated operat1ona1 occurrences, and des1gn basis accidents . - -
initiated both within the plant (such as. pipe breaks) and from outs1de the:.

plant (such as earthquakes, other natural phenomena, and offsite. hazards)

The interactions and effects should consider varjous. fallure modes including
spurious operation, failure to operate upon demand, and any ‘unusual or erratic
operation that might result from exposure to the. abnorma] process or _epviront . .:
mental conditions accompanying the event ‘under study. -As a necessary. part. of
this evaluation, proper qualification of safety systems, 1nc1ud1ng mechan1ca1
components, should be verified.

The number of s1mu1taneous fa11ures of non- safety equ1pment cons1dered should
reasonably reflect the expected number of.non-safety systems s1mu1taneous1y
exposed during the event under study to conditions for wh1ch they were not .
des1gned or qualified. - , ‘ . - , e

Equ1pment ‘jdentified as the potent1a1 cause of v1o]at1on of the acceptance
criteria for any design basis event should be appropriately modified to eliminate
or significantly reduce the probability of the adverse interaction. Alternatively,
the affected safety systems or structures should be modified to: cope. with. the 23
interaction. The results of the eva]uat1ons should be used -to review, and -

modify as appropr1ate the plant operat1ng and emergency procedures. and. operator
training. The Task Force recommends that-these studies be completed within a
year, at which time 1icensees should submit proposed schedules .for making the
modifications identified in the evaluations. Completion of this study would -

not be a condition of 11cens1ng new plants in the interim of one year if the
basis for continued 11cens1ng in face of the present unresolved safety issue

on systems_ interaction is Judged by the staff to cont1nue to be va11d

10. DESIGN FEATURES FOR CORE DAMAGE AND CORE MELT ACCIDENTS
The Task Force recommends that the Comm1ss1on 1ssue w1th1n three months a not1ce

of intent to conduct ru]emak1ng to solicit comments on the issues and. facts. -
relating to the consideration of design features to mitigate. acc1dents that wou]d
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result in-(a) core-melt and.(b) severe core damage,.but not substantial melting.
Specific areas for comment should include, but not be limited to, the following:

(1) Are design features to mitigate the consequences. of efther or both of
these types of accidents necessary to provide reasonable assurance that
: the hea]th and safety of ‘the pub11c are protected’ :

(2) In 11eu of such features, shou]d add1t1ona1 and supp]ementa] means of
preventing core damage or core-melt acc1dents. through 1mproved eng1neered
safety features be requ1red7 ¥ . c )

(3) What should be the obJect1ve of such des1gn features’ Shou]d the*design
obJect1ves be a set-of specific acceptance criteria (e.g., some limitation
on calculated offsite dose) or the reduction of potent1a1 offsite exposure
that..is reasonably ach1evab1e7 :

(4) What shou]d be the character1st1cs and funct1ons of such des1gn features7

(5) What are the probab111t1es and consequences of the various event sequences
_that might result in releasing-significant amounts of radioactivity to
the environment? Which sequences are. amenable-to interdiction and by
what means’

(6) What 1s the expected effect1veness and performance of suggested means of
reducing the consequences of events: in which severe damage or. substantial
melting of the core occurs, in particular, systems for controlled, filtered
venting of the conta1nment and for preventing the uncontro]]ed combust1on _
of hydrogen? Lo . R ‘ S 3

(7) How should other requirements, and tn partlcu1ar'those for s1t1ng, emergency
plans and procedures; training or .other re]ated areas, be mod1f1ed 1f
such design features were requ1red° A : e s . :

(8) What add1t1ona1 1nformat1on is requ1red or des1rab1e before sett1ng
requirements? . What information is available, and what information needs
to be developed .through experiment, test, analysis, .or evaluation?

(9) What should be the final form of the requirement, if ‘any? -What should be .
the implementation schedule for new p]ants, p]ants under construct1on,
and operat1ng p1ants7 e o S, .

The Task Force recommends that a proposed ru]e be pub]ished for pub11c comment
"within.one: year of the notice of intent , SN R ¥

. SAFETY GOAL FOR REACTOR REGULATION

The Comm15510n shou]d undertake Nlth the staff the deve]opment and art1culat10n
of clear:criteria to:define the:basic safety goal:for nuclear power. p]ant
‘regulation.: :Since this goal will be used as:a benchmark by the staff in
defining new.regulatory requirements, definitive policy guidance should a]so

be developed regarding the threshold for backfitting of new requirements to »:»
existing plants. The Task Force believes that the goal should be supplemented
where possible with-quantitative reliability or risk criteria, with limitations
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being placed on their use to assure that such cr1ter1a do not 1mpede the o
capab111ty for timely decisionmaking. " T . ‘

12. STAFF REVIEW OBJECTIVES S

The approach methods and organ1zat1on of the NRC staff in perform1ng 11cens1ng
reviews of nuc1ear power p]ants shou]d be rev1sed to emphas1ze the fo]]ow1ng
obJect1ves' o , S T , TR , .

(1) An overa]] system level, integrated review that;givesifu11 consideration-
to operational safety aspects and provides for a design basis accident
assessment function from:event initiation :through consequence m1t1gation,f

)-'1nc1ud1ng ‘the rev1ew of emergency operatlng procedures ’

(2) T1me1y ana]ys1s of operat1ng exper1ence and 1mp1ementat1on of needed
\ changes der1ved from operat1ng exper1ence

R

(3) D1sc1p11ne in the app11cat1on of a s1ng1e overa11 safety goa1

(4) Cont1nu1ty of 11cens1ng cogn1zance and respons1b111ty from 1n1t1a1 p1ant
licensing, throughout construction and:into operation. ‘ -

(5) VTechn1ca1 overs1ght of Safety Evaluation Reports to assure increased
emphasis on safety while still satisfying the requ1rements of the
‘adm1n1strat1ve process of regu]at1on

(6)-vAssurance of adequate operat1ons exper1ence and - tra1n1ng for the. NRC
technical review staff, especially those staff members assigned responsi-
bility 1n accident response situations.

(7) Dedication of adequate resources’ to the three pr1nc1pa1 funct1ons of the
Office of Nuclear Reactor Regulation: reactor’ 11cens1ng, over51ght of -
,operating reactors and reso]ut1on of gener1c safety 1ssues

(8) Use of a formal procedure for fo]]owup on quest1ons and requests from ‘the
Advisory Committee on Reactor Safeguards and its individual members.

13. 'NRR EMERGENCY RESPONSE. TEAM

The Task Force recommends the establishment of a designated NRR-Emergency
Response Team (ERT) to be on immediate call in the event of emergencies. The "
ERT should be a multi-disciplinary group composed. of NRR:personnel knowledgeable.
in reactor systems, instrumentation and control, core physics, accident-analysis,
radiation control, and health physics. In the selection of team members,
emphasis should be given to applicable operations experience where possible,

and the team should be trained and drilled regularly in emergency response.

The Task Force recommends that the Emergency Response Team be identified and

on call by November 15, 1979, and at least several members.of ‘that team be. - ,
‘relieved temporarily of normal duties to devote full time to the initial ERT. -
task (to be completed by February 1, 1980) of identifying resource require-
ments, procedures, training, and facilities, including deployment in the
field, to enable effective emergency:response by NRR:in support of the Executive
Management Team and the Incidence Response Action Coordination Team. (IRACT) in.
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the NRC Incident Response Center. The Task Force further recommends that the
Commission consider the potential for NRC involvement in nuclear emergencies
in foreign countries and provide definitive groundrules for the NRC staff role
in such response.
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