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INTRODUCTION

This presentation is devoted to the following matters:

- an explanation of the origins, statutory basis and development
of the present requlatorv system in the United States.

- a description of the various actions which must be taken bv
a license applicant and by the Nuclear Reaulatorv Commission
before a nuclear power plant can be constructed and placed
on-line.

- an account of the current regulatory practices followed by
the U.S. Nuclear Regulatory Commission in licensing nuclear
power reactors.

I also plan to identify some of the "lessons learned" from the Three Mile

Island accident and some proposed regulatory and legislative solutions.

Origin, Development and Statutory Basis for
Nuclear Power Plant Regulation

In 1954, Congress amended the Atomic Energy Act of 1946 to allow private

industry to participate in the development of the peaceful uses of atomic

power. Prior to that time, the U.S. government was solely responsible

for the production and use of fissionable material, and participation by

industry in nuclear technology was limited essentially to performance of

government contracts. The 1954 amendments authorized the Atomic Energy

Commission (AEC) to license private industry to possess and use, but not

to own, special nuclear material %nd to own, construct and operate

reactors designed to produce and utilize such material. At the same

time, the AEC retained its continuing responsibilities for the development

and promotion of industrial and commercial uses of atomic energy.
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Teamwork between government and industry was considered the key to

optimum progress in reaching the goal of peacetime nuclear power.

The 1954 amendments were enacted to provide the legal framework within

which government and industry could work together effectively.

Ten years later, in 1964, the Atomic Energy Act was further amended

to end the requirement for exclusive government ovmership of special

nuclear material and to permit such material, subject to licensing

requirements, to be privately owned. During each of these major

transitions, the AEC's primary regulatory responsibility to protect

the public health and safety and the common defense and security

remained paramount.

The nuclear power industry in the United States has come of age under

this regulatory scheme. During the industry's first decade, 1955-1965,

only 13 nuclear power plants - many of them small demonstration plants

and all of unique design - were licensed to operate. Since 1966, more

and more electric utilities have turned to nuclear power. At the same

time, reactor designs have increased in size, power and complexity.
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As of July 31, 1979, 70 nuclear power plants were licensed for opera-

tion, representing approximately 51 thousand megav/atts of electric power,

and about 13 percent of the Nation's total installed electrical

capacity. As of the same date, 95 nuclear power reactors were authorized

for construction or site work, 21 were in early stages of the Commission's

construction permit review process, and another 6 had either been ordered

or announced by utilities but had not yet become the subject of a con-

struction permit application. This total of 192 reactors in operation,

under construction, under construction review, on order or announced

represents an aggregate capacity of approximately 187,000 megawatts of

electric power

The next major change in the over-all regulatory structure came in 1974

with the passage of the Energy Reorganization Act of 1974 (Pub. L. 93-438,

88 Stat. 1235-1254). The growing energy crisis which heightened public
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awareness of the importance of adequate energy supplies for the continued

well-being of the Nation's economy contributed to the impetus for the

legislation.

The provisions of the Energy Reorganization Act addressed four felt needs:

(1) to eliminate the basic conflict—and attendant public
critic ism--stemming fromAEC's dual responsibilities
for regulating the nuclear power industry and develop-
ing and promoting new nuclear technologies;

(2) ta provide a well-balanced and closely supervised
regulatory framework for the burgeoning nuclear
power industry;

(3) to expedite development of the Nation's fuel resources
to their full potential to assure adequate supplies to
meet growing energy needs and achieve national energy
self-sufficiency; and

(4) to provide greater coordination, direction and balance
to federal research and development efforts on a broad
range of energy technologies.

On January 19, 1975, when the Act went into effect, the following changes '

occurred. The Atomic Energy Commission was abolished. The former AEC's

licensing and related regulatory functions were separated from its

developmental and promotional responsibilities. The developmental functions

were transferred to the newly created Energy Research and Development

Administration ("ow D0E)> while the regulatory functions were transferred

to the U.S. Nuclear Regulatory Commission (NRC), a new independent

regulatory agency. *
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The Nuclear Regulatory Commission
Organization

As established by the Energy Reorganization Act, the U.S. Nuclear

Regulatory Commission is composed of five members appointed by the

President and confirmed by the Senate to serve for staggered five-year-

terms. The Chairman of the Commission is designated by the President to

serve at his pleasure. Each member of the Commission has one vote. A

quorum of three members is required for the transaction of business;

action of the Commission is determined by majority vote of the members

present. Each Commissioner must be a citizen of the United States and

no more than three Commissioners may be members of the same political

party.

The Energy Reorganization Act also specified the organization and func-

tions of the Commission staff. It authorized the Commission to appoint

an Executive Director for Operations to serve as the principal administra-

tive officer for the Commission. In addition.it established three co-equal

offices, each headed by a Director authorized to report directly to the

Commission to carry out the Commission's regulatory responsibilities:

- the Office of Nuclear Reactor Regulation, responsible for
licensing and related regulatory activities within the
boundaries of the nuclear reactor;

- the Office of Nuclear Material Safety and Safeguards,
responsible for the licensing and regulation from the

. standpoint of safety and safeguards of nuclear materials
and facilities outside the boundaries of the nuclear
reactor; and
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- the Office of Nuclear Regulatory Research, responsible for
conducting research for the purpose of confirmatory assess-
ment to enable the Commission to carry out i ts regulatory
responsibilities more effectively.

NRC's Regulatory Role

NRC's primary concern is radiological health and safety. As stated in the

Atomic Energy Act of 1954, NRC's regulatory objective is to protect public

health and safety and the common defense and security. NRC is not engaged

in economic regulation of the nuclear power industry, although i t is

required by section 105 of the Atomic Energy Act to make a determination

as to whether certain act ivi t ies which i t licenses would create or maintain

a situation inconsistent with the antitrust laws. The nature of NRC's

regulatory act ivi t ies and the manner in which they are to be carried out

are specified for the most part in the .provisions of the Atomic Energy Act.

However, the Energy Reorganization Act has given the NRC certain additional

regulatory responsibil it ies, including authority to license certain nuclear

pov/er reactors and waste storage fac i l i t i es .which may be bui l t and

operated for the Department of Energy (DOE). In addition, NRC is also

required to comply with the requirements of the National Environmental

Policy Act of 1969 (NEPA), including, among other things, the preparation

of environmental impact statements to assure that i ts licensing and

regulatory act ivi t ies w i l l be conducted in a manner which wi l l preserve

and enhance the environment. *
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In order to give you a more concrete picture of how NRC's regulatory

process operates, le t me now describe the design-licensing-construction

cycle for a nuclear power reactor.

The Crit ical Path - The Design - Licensing - Construction Cycle

Approximately eleven years have been required to complete the design-

licensing-construction cycle which must precede placing each nuclear

power reactor on-line. This cycle consists of three basic phases:

1. U t i l i t y planning phase - approximately 2 years.

2. Construction permit review and hearing phase -
approximately 2 years.

3. Construction and preoperational testing phase -
approximately 6h years.

U t i l i t y Planning Phase

The planning phase begins when the u t i l i t y decides to add power to i ts

system and continues unti l an application for a construction permit,

accompanied by a Preliminary Safety Analysis Report and an Environmental

Report, is submitted to the NRC by the applicant, determined to be

reasonably complete, and docketed for review.

Construction Permit Review and Hearing Phase

The construction permit review artd hearing phase begins with the docketing

of the application and continues unti l a decision is made regarding the
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issuance of a construction permit. At this stage, the NRC staff review

focuses on the preliminary design of the facility and the suitability of

the proposed site and covers radiological safety, safeguards, environ-

mental quality, and antitrust matters. The review includes issuance of

the NRC staff's Safety Evaluation Report, consideration of the application

and issuance of a letter by the Advisory Committee on Reactor Safeguards

(ACRS), a statutory committee of independent experts on nuclear facility

safety, and issuance of a supplemental Safety Evaluation Report by the

NRC staff, as required, to address any issues raised by the ACRS or any

other appropriate issues. Under the Atomic Energy Act, the ACRS is

required to review each application for a construction permit or an

operating license for a nuclear power plant and to submit a public

report thereon to the Commission. On the basis of its environmental

review, the NRC staff prepares and publishes draft and final environmental

impact statements which are widely distributed to municipal, state, and

Federal agencies, and the general public. Thes.e reviews are followed by

a mandatory "on-the-record" public hearing before an Atomic Safety and

Licensing Board in which persons whose interest would be affected by

issuance of the permit are permitted to intervene and take part in the

proceeding. If an affirmative decision is made, a construction permit

is issued. There is an opportunity to appeal to an Appeal Board, the

Commission, and, ultimately, to^a Federal Court of Appeals.
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Construction and Prooperational Testing Phase

The construction and preoperational testing phase continues until the

plant is completed, preoperationally tested, made ready for fuel loading

and licensed to operate. The Atomic Energy Act provides that no person

may operate a facility without first obtaining an operating license

from the Commission. During this period the applicant submits a Final

Safety Analysis Report and another Environmental Report. The NRC staff

updates its safety and environmental review and analysis, and focuses

its review on the final design of the facility. A formal "on-the-record"

public hearing is held if requested by any person whose interest may

be affected. Thereafter, if a favorable decision is reached, an operating

license is issued.

The Commission is also authorized by the Atomic Energy Act to issue a

license to manufacture one or more facilities. Thus, in some situations

the first step in the facility licensing process may be issuance of a

license to manufacture, followed by issuance of a construction permit

and operating license authorizing installation and operation of the

facility on the site. Up to the present time no manufacturing licenses

have been issued although provision for issuance of such licenses is

made in the Commission's regulations, an application for such a license

has been filed and a hearing thereon has been substantially completed.

Regulatory Reforms to Expedite the Licensing Process

Under existing statutory authority, the AEC and the NRC have adopted several

reforms which were intended to help shorten the design-licensing-construction

cycle.
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These reforms include:

- extensive revisions in 1972 of the rules of practice govern-
ing the conduct of licensing proceedings;

- improvements in the consistency and predictability of
licensing reviews through the issuance and use of new
regulations, regulatory guides, and standard review plans,
the latter to be used by the NRC staff in reviewing applica-
tions;

- use of a regulatory requirements review committee to monitor
and assure careful staff management.review of the need for
and imposition of changes in design and construction require-
ments;

- emphasis on standardization of nuclear power plant designs;

- development and utilization of a limited work authorization
(LWA) procedure to allow applicants in appropriate cases to
begin certain work at proposed nuclear power plant sites
earlier than would otherwise be possible under the normal
construction permit process;

- procedures for review of site suitability issues separate from
and/or prior to the submittal of an application for a construction
permit.

Standardized Nuclear Power Plant Designs

On December 22, 1975, the NRC staff issued its first Preliminary Design

Approval (PDA) for the preliminary standard nuclear island design portion

of a 3579-megawatt (thermal) boiling water type nuclear power plant. On

December 31, 1975, the staff issued two additional Preliminary Design

Approvals for the standard nuclear steam supply portions of two 3800-megawatt

(thermal) pressurized water type nuclear power plants. These PDAs represent

a determination by NRC staff that the designs are acceptable for referencing

in utility applications for nuclear power plant licenses. It is expected

that the use of pre-approved designs will save the utility applicant and
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the staff considerable time in the preparation and review of license

applications.

A Preliminary Design Approval does not constitute a commitment to the

utility referencing the design that a permit or license will be granted,

nor does it insulate a utility application incorporating a referenced

design from the NRC hearing process. PDAs are issued following completion

of a staff safety evaluation report which includes the advice of the

Advisory Committee on Reactor Safeguards and may contain appropriate

conditions.

The Limited Work Authorization

Under NRC's limited work authorization (LWA) procedure, an applicant may

submit the Environmental Report portion of the construction permit

application, including site suitability factors, as much as 6 months

prior to submission of its Preliminary Safety Analysis Report. Before

issuing an LWA, the staff must complete the environmental review required

by the National Environmental Policy Act and a site suitability review.

In addition, an Atomic Safety and Licensing Board must determine, after a

public hearing, that there is reasonable assurance that the proposed

site is suitable for a nuclear power reactor of the general size and

type being proposed and that NEPA requirements have been satisfied.
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Issuance of an LWA allows a utility, at its own financial risk, to

start site activities including site preparation, construction of non-

nuclear facilities and excavation for both nuclear and nonnuclear

facilities prior to issuance of a construction permit. The NRC

regulations also provide for issuance of supplemental LWA's, which

would permit the utility to install nuclear facility foundations, subject

to an NRC evaluation of the proposed foundation designs and specified

safety findings by the presiding officer in the proceeding.

Early Site Review

The NRC early site review procedure represents an expansion of the LWA

concept. Applicants for construction permits may request early review,

hearing and partial decision on specific site suitability issues as

much as five years in advance of the submittal of the remaining portions

of their construction permit applications. Absent a finding by the

Commission, the Atomic Safety and Licensing Appeal Board, or the Atomic

Safety and Licensing Board that there exists significant new informa-

tion that substantially affects the conclusions of the partial decision

on site suitability issues and necessitates reopening the hearing

record, a partial decision on site suitability issues remains in effect

either for a period of five years or, where the applicant has made

timely submittal of the remainder of his application, until the

conclusion of the pending construction permit proceeding. The

Commission may, upon good cause shown, extend the five year period for

an additional period of time, not to exceed one year. Any partial

decision on a site suitability issue is incorporated in the decision
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on the construction permit if the licensing board relies on it in making

its decision on site suitability.

Further, persons who are not applicants for construction permits, including

States, may request a Commission staff review of site suitability issues

at any time. This review, which does not involve a public hearing,

culminates in the issuance of a staff site report which identifies the

location of the site, states the site suitability issues reviewed,

explains the nature and scope of the review and states tha conclusions

of the staff regarding the issues reviewed and the reasons for those

conclusions. An applicant for a construction permit may reference a

previously issued staff site report in his application. Staff would

not reexamine the report's conclusions for a period of five years, in

the absence of good reason to do so.

The Enforcement Program

After a facility operating license has been issued, the reactor continues

to be subject to regulatory surveillance. The purpose is to ensure that

the reactor is operated safely and in accordance with NRC regulations and

license conditions. The Commission does this in two ways: first, by

surveillance, in which any necessary changes in design or operation are
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evaluated and authorized by tha NRC; and secondly, by periodic inspections

during construction and operation.

In addition to regular inspections, the Commission investigates promptly

any significant incident and determines what hazard exists, if any. It also

makes sure that the licensee has taken, or is taking, timely and proper

action to protect the public health and safety, or the environment. Reactor

inspections are directed toward five principal areas. The areas are:

(1) organization and management; (2) quality control; (3) test programme;

(4) procedures; and (5) plant operations.

Inspection reports serve as the basis for action required to achieve

compliance with the Commission's requirements or for improvement in safety

of operations. These actions include amendments to require design changes

in the reactor or changes in the technical specifications, notices of

violation, conferences with licensee management,.imposition of a civil

penalty, or, when necessary, the issuance of an order to protect the

public health and safety, including the shut-down of a reactor until

some important safety condition or requirement is met.
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In addition to NRC authority to conduct inspections and impose sanctions

for non-compliance under the Atomic Energy Act of 1954, as amended,

Section 206 of the Energy Reorganization Act of 1974 subjects any

individual director or responsible off icer of a firm that constructs

or supplies the components of a licensed fac i l i t y to NRC "compliance

action". Such a person is required by that section to notify the

Commission of any information he has that indicates (a) that the

fac i l i t y component is not in compliance with the Act or any applicable

Commission regulation, order, or license relating to substantial safety

hazards or (b) that the fac i l i t y or component contains defects which

could create a substantial safety hazard, unless he has actual knowledge

that the Commission has been adequately informed of such defect or

fai lure to comply.

NRC has implemented this authority, which extends to non-licensees,

such as vendors, in Part 21 of i ts regulations. A person who fa i ls to

provide the requisite notif ication is subject to a c iv i l penalty.

Information Requirements and Substantive Standards

Thus far, I have described primarily the structure and procedural aspects of

power reactor licensing. The NRC's information and substantive requirements

for obtaining and operating power reactors are set out in Parts 20, 50, 51

73 and 100 of i ts regulations in Ti t le 10 of the U.S. Code of Federal

Regulations.
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Part 50 requires, as part of the application for a construction permit, a

preliminary safety analysis report which must include:

(1) A description and safety assessment of the site on which the
reactor is to be located, with appropriate attention to
features affecting facility design;

(2) A summary description and discussion of the reactor, with
special attention to design and operating characteristics,
unusual or novel design features, and principal safety
considerations;

(3) The preliminary design of the reactor, including the principal
design criteria; the design bases and the relation of the
design bases to the principal design criteria; and information
relative to materials of construction, general arrangement,
and approximate dimensions, sufficient to provide reasonable
assurance that the final design will conform to the design with
adequate margin for safety;

(4) A preliminary analysis and evaluation of the design and
performance of structures, systems, and components of the
reactor with the objective of assessing the risk to public
health and safety resulting from operation of the facility
and including determination of (i) the margins of safety
during normal operations and transient conditions anticipated
during the life of the facility, and (ii) the adequacy of
structures, systems, and components provided for tha prevention
of accidents and the mitigation of .the consequences of accidents,
including analysis and evaluation of ECCS cooling performance
following loss of coolant accidents;

(5) An identification of and justification for the selection of
those variables, conditions, or other items that are
determined to be probable subjects of "technical specifications"
for the reactor, i.e. provisions placing limits and
conditions on operations;

(6) A preliminarv Dlan for the aDDiicant's organization, training of
personnel, and conduct of operations;
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(7) A description and evaluation of the quality assurance programme
to be applied to the design, fabrication, construction, and
testing of the structures, systems and components of the reactor;

(8) An identification of those structures, systems or components of
the reactor, if any, that require further research and
development to confirm the adequacy of their design;

(9) The applicant's technical qualifications;

(10) A discussion of preliminary plans for coping with emergencies;

(11) Identification of potential hazards to powerplants operating
on a multi-unit site from construction activities for a
proposed new- unit; and

(12) Adescription of the design objectives and means to be employed
for keeping levels of radioactive material in effluents to be
released to unrestricted areas as low as is reasonably
achievable.

Part 50 requires an applicant for an operating license to file a final safety

analysis report which brings the technical information up to date and

presents information developed as a result of environmental and meteorological

monitoring programmes during construction and a description of the equipment

and procedures for control of effluents to unrestricted areas. It also

includes plans for operating the reactor, for coping with emergencies,

for physical security, and a safeguards contingency plan.

A second environmental report is also submitted at the operating license

stage, which discusses environmental matters only to the extent that the

considerations differ from those discussed in the report submitted at

the construction permit stage.
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When the operating license is issued, it requires compliance with all

Commission rules and reaulations and contains technical SDecifications

that Dlace limits and conditions on operation, including requirements for

surveillance and tests by the licensee, limits on opsrational variables,

and requirements for equipment important to safety. It may also contain

"environmental technical specifications", which require the licensee to

conduct operations in accordance with the alternative concluded to be the

preferable one in the NRC's environmental statements, and additional

appropriate environmental limitations.

When significant modifications in the reactor, changes in operating

procedures, changes in technical specifications or other license conditions

become desirable or necessary, they must be authorized by the Commission.

In advance of reactor start-up the Commission must determine that persons

who are to manipulate the controls of the reactor are qualified. Such

individuals must be licensed by the Commission. They must first pass an

examination on their knowledge of the specific reactor as well as general

radiological safety principles and reactor theory.

The principal safety objective in the design and operation of nuclear reactors

under Part 50 is to ensure that fission products remain confined at all times -

either within the fuel or at least within the plant structure. The

information supplied in the license application and the staff's evaluation
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of that information form the basis for the NRC finding that there is

reasonable assurance that the public health and safety will not be

endangered by the operation of the reactor. Evaluation of the design of

the reactor and the engineered safety features is accomplished through

consideration of their performance in relation to the type of accidents

that might be expected to occur or, more remotely, accidents postulated as

possible occurrences even though their probability is very low.

The NRC regulation Part 100 "Reactor Site Criteria," has significant

impacts on both reactor siting and design. For this reason both Part 50

ana Part 100 must be considered together.

Under Part 100,the suitability of a proposed nuclear power reactor site

depends strongly upon whether the calculated radiation doses from certain

postulated accidents - including an accident whose consequences are not

exceeded by any other credible accident - are within fixed dose guideline

values. Since credit may be given to design features to reduce the

probability of an accident or to mitigate the consequences of an accident,

or both, power reactor design plays an important role in power reactor

siting. Indeed, the concept that "credible" accidents must be included

in a nuclear power plant's design basis is more clearly derived from

Part 100 than from Part 50. I shcyild note here that accident risk as

such - probability times consequences - plays only a very limited role in
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Part 100. Accidents that, are not credible need not, in general, be

included in the reactor's design basis regardless of how great the possible

consequences of these accidents might be.

The NRC has established in Part 20 of its regulations limits on the

permissible concentrations of radioactive materials that may result from

the routine operation of licensed reactors, in both gaseous and liquid

effluents released to "unrestricted areas" - that is, areas beyond the

plant site. In addition, special provisions are incorporated in power

reactor licenses to limit releases of radioactive materials in effluents

released to certain areas.

NRC has, of course, imposed many other requirements for the construction

and operation of nuclear power reactors, including requirements for

physical protection against sabotage and theft.

Three Mile Island

The foregoing describes the U.S. system for licensing and regulation of

power reactors as reflected in applicable statutes, NRC regulations and

past licensing practice. The accident at Three Mile Island will

undoubtedly result in far-reaching changes.
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The incident at the Three Mile Island nuclear power plant has raised various

issues about the sa^ty of nuclear reactors, their operation, and the process

by which they are licensed. It has generated a multiplicity of investiga-

tions, including those by a Commission appointed by the President, the NRC,

and numerous Congressional committees. The Congressional committees have

held extensive hearings and made numerous legislative proposals.

The President's Commission has not yet made its findings and recommenda-

tions; these should be available tov/ard the end of the year.

NRC's Efforts

In addition to the NRC investigation of the Three Mile Island accident

referred to above, various NRC offices undertook investigations and studies

of aspects of the Three Mile Island accident, pertinent to their particular

responsibilities, some of which have resulted in recommendations for Commis-

sion action.

The Office of Nuclear Reactor Regulation conducted an investigation by the

so-called "Lessons Learned Task Force" directed toward analysis of the

technical and scientific aspects of the accident to determine whether and

how the design of the facility, the performance of equipment, and operating

procedures at the plant may have contributed to the accident.

The Lessons Learned Task Force Status Report was issued in July 1979. It

identified specific requirements in several areas whose implementation was
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considered to provide additional protection required for the public health

and safety. The Task Force's recommendations are:

1. With respect to design and analysis:

a. Provide redundant emergency power for the minimum number of

pressurizer heaters required to maintain natural circulation

conditions in the event of loss of offsite power. Also provide

emergency power to the control and motive power systems for the

power-operated relief valves and associated block valves and to

the pressurizer level indication instrument channels.

b. Commit to provide performance verification' by full scale proto-

typical testing for all relief and safety valves, the test condi-

tions to include two-phase slug flow and subcooled liquid flow

calculated to occur for design basis transients and accidents.

c. Provide in the control room either a reliable, direct position
t,

indication for the valves or a reliable flow indication device

downstream of the valves.

d. Perform analyses and implement procedures and training for prompt

recognition of low reactor coolant level and inadequate core cooling
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usi»g existing reactor instrumentation (flow, temperature, power,

etc.) or short-term modifications of existing instruments. Describe

further measures and provide supporting analyses that will yield

more direct indication of low reactor coolant level and inadequate

core cooling such as reactor vessel water level instrumentation.

e. Provide containment isolation on diverse signals in conformance

with Section 6.2.4 of the Standard Review Plan, review isolation

provisions for nonessential systems and revise as necessary, and

modify containment isolation designs as necessary to eliminate the

potential for inadvertent reopening upon reset of the isolation

signal.

f. For plants that have external recombiners or purge systems, provide

dedicated penetrations and isolation systems that meet the redundancy

and single failure requirements of-the Commission regulations.

Modify design as necessary so that these systems are not connected

to, or are branch lines of, the large containment purge penetrations.

g. Provide inerting for all Mark I and Mark II BWR containments.
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h.. Perform leakage rate tests on systems outside containment that

process primary coolant and could contain high level radioactive

materials. Develop and implement a periodic testing program and

preventive maintenance programs.

i. Perform a design review of the shielding of systems processing

primary coolant outside of containment. Determine any areas or

equipment that are vital for post-accident occupancy or operation

and assure that access and performance will not be unduly impaired

due to radiation from these systems.

j. Provide automatic initiation of all auxiliary feedwater systems.

The initiation signals and circuits shall be designed in such a

manner that a single failure will not result in the loss of

auxiliary feedwater system function. Testability of the initi-

ating signals and circuits shall be a feature of the design. The.

initiating signals and circuits shall be powered from the emer-

gency buses. Manual capability to initiate the auxiliary feedwater

system from the control room must be retained and must be imple-

mented in such a manner that a single failure in the manual

circuits will not result in the loss of system function. The a-c

motor-driven pumps and valves in the auxiliary feedwater system

must be included in the automatic actuation (simultaneous or

sequential) of the loads to the emergency buses. The design of
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the automatic initiating signals and circuits must be such that

their failure will not result in the loss of manual capability to

initiate the auxiliary feedwater system from the control room.

k. Provide safety-grade indication in the control room of auxiliary

feedwater flow for each steam generator. The flow instrument

channels shall be powered from the emergency buses, consistent

with satisfying the power diversity requirements for auxiliary

feedwater systems.

1. Review and upgrade the capability to obtain samples from the

reactor coolant system and containment atmosphere under high

radioactivity conditions. Provide the capability for chemical and

spectrum analysis of high-level samples on site.

m. Provide high range radiation monitors for noble gases in plant

effluent lines and a high-range radiation monitor in the contain-

ment. Provide instrumentation for monitoring effluent release

lines capable of measuring and identifying radioiodine and

particulate radioactive effluents under accident conditions.

n. Provide instrumentation for accurately determining in-plant air-

borne radioiodine concentrations to minimize the need for unneces-

sary use of respiratory protection equipment.



- 26 -

o. Provide the analysis, emergency procedures, and training to sub-

stantially improve operator performance during a small break

loss-of-coolant accident.

p. Provide the analysis, emergency procedures, and training needed

to assure that the reactor operator can recognize and respond to

conditions of inadequate core cooling.

q. Provide the analysis, emergency procedures, and training to sub-

stantially improve operator performance during transients and

accidents, including events that are caused or worsened by

inappropriate operator actions.

2. With respect to operations:

a. Review plant administrative and management procedures. Revise as

necessary to assure that reactor operations command and control

responsibilities and authority are properly defined. Corporate

management shall revise and promptly issue an operations policy

directive that emphasizes the duties, responsibilities, and

authority and lines of command of the control room operators, the

shift technical advisor, and the person responsible for reactor

operations command in the control room (i.e., the senior reactor

operator).
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b. Provide on shift at each nuclear power plant a qualified person

(the shift technical advisor) with a bachelor's degree or equiva-

lent in a science or engineering discipline and with specific

training in the plant response to off-normal events and in accident

analysis of the plant.

c. Shift technical advisors shall serve in an advisory capacity to

shift supervisors. The licensee shall assign normal duties to the

shift technical advisor that pertain to the engineering aspects of

assuring safe operations of the plant, including the review and

evaluation of operating experience.

d. Review and revise plant procedures as necessary to assure that a

shift turnover checklist is provided and required to be completed

and signed by the on-coming and off-going individuals responsible

for command of operations in the control room. Supplementary

checklists and shift logs should be developed for the entire

operations organization, including instrument technicians,

auxiliary operators, and maintenance personnel.

e. Review plant emergency procedures, and revise as necessary, to

assure that access to th*e control room under normal and accident

conditions is limited to those persons necessary to the safe

command and control of operations.
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f. A separate technical support center shall be provided for use by

plant management, technical, and engineering support personnel.

In an emergency, this center shall be used for assessment of plant

status and potential offsite impact in support of the control room

command and control function. The center should also be used in

conjunction with implementation of onsite and offsite emergency

plans, including communications with an offsite emergency response

center. Provide at the onsite technical support center the as-built

drawings of general plant arrangements and piping, instrumentation,

and electrical systems. Photographs of as-built system layouts

and locations may be an acceptable method of satisfying some of

these needs.

g. Each operating nuclear power plant should establish and maintain a

separate onsite operational support center outside the control

room. In the event of an emergency, shift support personnel

(e.g., auxiliary operators and technicians) other than those

required and allowed in the control room shall report to this

center for further orders and assignment.

h. Require that the Technical Specifications for each reactor provide

that the reactor be placed in a hot shutdown condition within 8

hours and in a cold shutdown condition by the licensee within 24

hours of any time that it is found to be or have been in operation
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with a complete loss of safety function (e.g., loss of emergency

feedwater, high-pressure ECCS, low-pressure ECCS, containment,

emergency power or other prescribed safety function). Require

that an assessment of the cause of the loss of safety function be

made (e.g., maintenance, operations error) and that an evaluation

of alternative corrective actions be made and documented by the

licensee. Require that the senior corporate officer responsible

for operation of the facility present the licensee's recommenda-

tion for corrective action and evaluation of the alternatives at a

public meeting with senior NRC officials. Require that the senior

NRC officials issue their decision at that public meeting, or a

subsequent public meeting if time is required for staff evaluation,

concerning the adequacy of the changes to improve operational

reliability proposed by the utility. Allow the facility to return

to power only after NRC approval of the changes proposed by the

licensee.

The Lessons Learned Task Force also identified broader and more fundamental

questions raised by the Three Mile Island accident that, in the opinion of

the Task Force, required consideration. They include:

1. Consideration of whether revfsions or additions to the General Design

Criteria or other requirements are necessary in light of these occur-

rences. A central issue is whether to modify or extend the current
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design basis events or to depart from the concept. For example, analy-

sis of design basis accidents could be modified to include multiple

equipment failures and more explicit consideration of operator actions

or inaction, rather than employing the conventional singel-failure

criterion. Alternatively, analyses of design basis accidents could be

extended to include core uncovery or core melting scenarios. Risk

assessment and explicit consideration of accident probabilities and

consequences might also be used instead of the deterministic use of

analysis of design basis accidents.

2. Reassessment of whether the non-safety systems should be covered in

regulatory reviews.

3. Consideration of how reactor system designs can better take into account

operator actions.

4. Reexamination of design requirements for post-accident operations,

including availability of post-accident monitoring instrumentation,

provisions for storage and treatment of large quantities of radioactive

liquid and gaseous wastes, and procedures for handling other post-

accident problems on site.

5. Changes to current criteria that could improve both the normal opera-

tion of the plant and the response of the plant operating staff to
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transients and accidents. The Task Force will evaluate means of

reducing human errors and improving the quality of operations during

normal operation to reduce the frequency of occurrence of situations

that could result in or contribute to accidents.

Considerations will include: (a) the amount of reliance placed on

operator action; (b) the ability of operators to assess the status of

the reactor and take corrective action when presented with unusual

circumstances; (c) the methods of organization, selection, and train-

ing of the people in the operations organization; and (d) improvements

in the type, quantity, and method of information display provided to

the reactor operators.

6. Improvement of the quality cf the licensing review process. The Task

Force will consider increases in the depth of detail of review, improve-

ments in the interaction among staff reviewers and NRC inspectors to

provide a more integrated and comprehensive review of license applica-

tions, improvements in the continuity of technical review cognizance of

the course of reactor construction and operations prior to commercial

operations, and improvements in the evaluation and application of

operating experience and safety research. One significant issue that

will be addressed is that of backfit; that is, the method of determining

the need for new requirements and implementing these requirements in a

timely manner on reactors already under construction or in operation.
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As a result of the "Lessons Learned" Task Force Report, the staff recommended

the following immediate actions: (1) upgrading licensee emergency plans,

with special attention to development of uniform criteria; (2) assuring that

there will be adequate instrumentation to follow the course of a possible

accident and relate the information provided by this instrumentation to the

emergency plans; (3) determining that an Emergency Operations Center for

Federal, State and local personnel has been established with suitable communi-

cations to the plant; (4) assuring that improved licensee offsite monitoring

capabilities have been provided for all sites; (5) assessing the relationship

of State and local plans to the Licensee's and Federal plans so as to assure

the capability to take the necessary emergency actions - and assure that

this capability will be extended to a distance of 10 miles as soon as practi-

cal, but not later than January 1, 1931, including new guidance to State and

local governments on emergency planning; and (6) requiring test exercises of

approved emergency plans, involving Federal, State and local governments and

the licensees; reviewing plans for such exercises; and participating in a

limited number of joint exercises.

The Division of Inspection and Enforcement (IE) conducted an investigation

relating to:

1. Those related operational actions by the licensee during the period

from before the initiating event until approximately 8:00 p.m.,

March 28, when primary coolant flow was re-established by starting

a reactor coolant pu-np, and
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2. Those steps taken by the licensee to control the release of radio-

active material to the off-site environs, and to implement his

emergency plan during the period from the initiation of the event

to midnight, March 30.

The investigation periods were selected because they include the licensee

actions which most significantly affected the accident sequence and its

results.

The investigation by the Office of Inspection and Enforcement had two basic

goals:

1. To establish, in a comprehensive manner, the facts concerning the events

of Three Mile Island accident during the period investigated.

2. To evaluate the performance of the Licensee in association with the

Three Mile Island accident as a basis for corrective action or enforce-

ment action as appropriate.

The results of the IE investigation support the reported population

dose from the accident, developed by an ad hoc dose assessment group,

which included representatives of various cognizant Federal agencies.

In its report dated May 10, 1979, this group concluded that, "Based on

the current assessment . . . the off-site collective dose associated
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with the radioactive material released during the period of March 28 to

April 7, 1979, represents minimal risks (that is, a very small number)

of additional health effects to the off-site population." At the same

time, the IE investigation identifies several inadequacies in the

inplant radiation protection activities of the licensee and criticizes

the measurements of off-site radiation levels made by the licensee. In

spite of these identified flaws, no glaring inconsistencies have been

found which would significantly alter the conclusions reached by the ad

hoc group.

The IE investigation also identified inadequacies in six major areas.

a. Equipment performance (failures and maloperation).

be Transient and accident analyses.

Ce Operator training and performance.

d. Equipment and system design.

e. Information flow, particularly during the early hours of the

accident.

f. Implementation of emergency planning.

According to the IE Investigative Report, perhaps the most disturbing

conclusion was that the Three Mile Island Unit 2 accident could have

been prevented, in spite of the inadequacies listed above. The design

of the plant, the equipment that was installed, the various accident
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and transient analyses, and the emergency procedures were, according to

IE, adequate to have prevented the serious consequences of the accident,

if they had been permitted to function or be carried out as planned.

For example, had the operators allowed the emergency core cooling

system to perform its intended function, damage to the core v/ould most

likely have been prevented. There are other examples set forth in the

report where, had a particular operator action been taken, the conse-

quences of the accident could have been signi-ficantly mitigated. On

the other hand, had certain equipment been designed differently, it

too, could have prevented or reduced the consequences of the accident.

The results of the investigation make it difficult to fault only the

actions of the operating staff. There is considerable evidence of a

"mind set," not only by TMI operators but by operators at other plants

as well, that overfilling the reactor coolant system (making the system

solid) was to be avoided at almost any cost. Undue attention by the

TMI operators to avoiding a solid system led them, according to IE, to

ignore other procedural instructions and indications that the core was

not being properly cooled. Without this "mind set" they might well

have acted to preclude or better mitigate the accident. Subsequent

actions have been required by NRC to retrain all licensed operators

in an effort to preclude recurrence. Upgraded procedural instructions

have also been required. •
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Other actions specific to the Three Mile Island plants and similar plants

have been taken or are underway. The Commission directed all utilities

operating B&W units to review any past events similar to those which

occurred at Three Mile Island and the procedures for dealing with them.

Subsequently, those utilities were ordered to shut down. The Office of

Inspection and Enforcement issued a bulletin requiring certain action to be

taken by operators of all other pressurized water reactors. A decision was

made to stay the issuance of any new operating licenses until the NRC deter-

mined what matters arising from the accident at Three Mile Island should be

considered in the licensing process.

Three Mile Island Unit No. 2 has, of course, been shut down since the

accident. Unit No. 1 at Three Mile Island has also been ordered to shut

down until the NRC develops specific restart requirements and procedures and

holds a public hearing. As part of the disposal of radioactive waste gener-

ated by the accident at Unit No. 2, the utility has selected the Epicor

system for treating contaminated water stored in tanks in the auxiliary

building. (The Epicor system uses resinous material to filter radioactive

v/ater.) The Commission has decided not to permit the utility to utilize the

system until NRC has completed an environmental assessment. Further, assum-

ing that the assessment is favorable to the Epicor system, the utility will

not be permitted to discharge or otherwise dispose of the treated water

until another environmental assessment has been completed.

Senate and House Bills. Most bills in the Congress related to the Three

Mile Island accident are in the context of the NRC authorization bill for
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fiscal year 1980. S. 562, the Senate bill, was passed July 17. In the

House of Representatives, the Committees on Interstate and Foreign Commerce

and Interior and Insular Affairs, the two committees with jurisdiction over

the NRC authorization (HR 2608) have reported legislation, but have major

disagreements. Floor action is not expected until mid-September, after the

month-long recess that began on August 3. After the House has voted, a

Senate-House conference committee will resolve the differences and present a

modified bill for consideration. The provisions of the bills concerning

strictly emergency preparedness are discussed in the paper entitled "Frame-

work for Radiation Emergency Response in the U.S.A."

S. 562 as Passed by the Senate

The Senate Committee was concerned about apparent ambiguities in NPC's

authority to take command of a stricken reactor once it has determined that

an emergency exists. Rather than seek to clarify the law at this time, the

Committee directed the NRC to propose legislation which if enacted, would

give clear authority to make operational decisions at a plant in the event

of an emergency. The Committee has chosen to defer action on this question

until full consideration can be given to important liability questions in

connection with operation of a reactor during an emergency, as well as the

need to provide for training of NRC employees to assume operational respon-

sibilities, if necessary. The Committee was advised by NRC that under

current law, the Commission appears to have the authority to make opera-

tional decisions during an emergency that affect public health and safety.
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The Committee's preliminary investigation indicated that serious problems

were encountered by control room personnel at the Three Mile Island plant

during the initial sequence of events of the incident. The Committee iden-

tified a need for improved training of nuclear power plant operators to deal

with emergencies and for stricter NRC standards for testing and licensing of

operators.

The bill, therefore, directs the NRC to prepare a plan, and to report to

Congress within six months of the date of enactment, on improved training,

retraining, and licensing of reactor operators with special attention to

emergency response training. The NRC is also directed to study the feasi-

bility of licensing plant managers and other utility personnel not now

subject to NRC licensing who have authority to make decisions affecting the

operation of a plant.

The Three Mile Island accident raised several questions, the Committee

believed, about the adequacy of NRC's inspection of operating reactors.

Consequently, the Committee amended the bill to provide for almost 150

additional inspectors for implementation of the resident inspector program.

At the same time, the Committee wished to determine whether resident inspec-

tors provide the most effective means for upgrading regulation of operating

reactors, or whether the additional resources could be used better in the

regional inspection program. Consequently, the General Accounting Office

was asked to evaluate the comparative advantages and disadvantages of the

resident and regional inspection programs.
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The key issue, according to the Committee, is whether greater benefits are

obtained from a day-to-day presence at each reactor unit or from an augmented

regional inspection capability involving periodic, unannounced visits to

plant sites. The Committee considered this to be a crucial issue and intends

to examine means to improve substantially the NRC's inspection capability in

the interest of public health and safety.

The Committee noted that the Three Mile Island incident has served to con-

tribute to public confusion and concern over the degree of danger in low-

level radiation emissions from a nuclear power plant. Consequently, the

bill requires the NRC and the Environmental Protection Agency-, in consulta-

tion with the Secretary of Health, Education, and Welfare, to expand an

ongoing feasibility study of epideniological research to include populations

exposed to low-level radiation during and after the Three Mile Island inci-

dent. The original study was to be submitted to Congress by September 30,

1979. The bill extends the reporting date to March 1, 1980, with an interim

report due on September 30.

The Committee was concerned that the NRC's authority to oversee clean-up

operations at the Three Mile Island plant is not sufficiently clear to

ensure NRC approval of all operational decisions affecting public health and

safety. Important decisions must*be made on whether to repair or decommis-

sion the plant and on procedures in connection with either approach. In

particular, it is essential that precautions be taken to avoid exposure to
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hazardous doses of radioactivity both among workers at the plant and in the

surrounding communities. The Committee, therefore, sent a letter to the

Commission requesting a prompt review of its authority to approve decisions

made at Three Mile Island and at any other damaged reactors in the future.

The Commission was requested to recommend any statutory changes -that may be

required to clarify authority in this area.

j


