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The Nuclear Regulatory Commission, and its predecessor, the Atomic Energy

Commission, has always had an active program to improve reactor safety.

Operating nuclear power plants are not insulated from further safety

improvements. Continuing improvements to existing plants are made based

on operating experience, and new knowledge or understanding of safety

issues through research, testing, and analysis. Such improvements are

frequently referred to as "backfitting11.

Methods of Backfitting

New or revised regulations and generic letters are the two primary methods

for achieving facility modifications or procedural changes to provide

substantial additional protection for public health and safety.

Assessments of safety issues that arise may lead to a determination by the

staff of the need for basic safety requirements. These are listed in the

Commission regulations as set forth in Title 10 of the Cooe of Federal

Regulations (10 CFR). Over the years many new requirements important

to safety have been issued. Examples of new requirements are:

1. Quality Assurance Criteria, 10 CFR Part 50, Appendix B, June 1970.

2. Codes and Standards, 10 CFR 50.55a, June 1971.
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3. Fracture Toughness Requirements, 10 CFR Part 50, Appendix 6,

July 1973.

4. Acceptance Criteria for Emergency Core Cooling Systems, 10 CFR

50.46, January 1974.

5. As Low As Is Reasonably Achievable - Reactor Effluents, 10 CFR,

Part 50, Appendix I, May 1975.

6. Physical Protection Against Industrial Sabotage, 10 CFR 73.55,

February 1977.

The NRC regulations also include a specific section (10 CFR 50.109) which

states that matters can be required to be backfit when that change will

provide substantial additional protection that is required for the protection

of the health and safety of the public or the common defense or security.

Many safety issues that arise are assessed for applicability to each operating

plant, and as appropriate, a generic letter describing the issue and desired

action is sent to affected licensees. When a review shows that the facility

does not meet present day acceptance criteria, the licensee is likely to

propose changes that improve plant safety. Such changes may fall short of

the requirements for new facilities. Over the years this practice has led

to many plant improvements by upgrading plant systems through a program

of retrofitting that is less formal than using the provisions of

10 CFR 50.109. However, as a result of the identification of certain safety

issues through utility/owner groups (working with the staff) or through

problems identified as a result of operating experience, Bulletins and

Orders have been issued to all operating plants to appraise them of the
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safety concern and to ensure that all plants address the issue and

perform necessary modifications. Consequently, to date the need to

invoke 10 CFR 50.109 has not arisen. Often these additional require-

ments are the result of a new interpretation of existing regulations

and not as the result of a new regulation. Examples of less formal

upgrading are:

1. BWR Channel Box Wear

2. Fire Protection

3. Mark I Containments - BWR

4. Reactor Vessel Pressure Transients - PWR

5. Pipe Support Base Plate Designs

Assessment For Backfitting

In 1974 our Regulatory Requirements Review Committee was established. This

group, composed of senior technical management personnel, is chartered to

review significant newly proposed regulatory requirements or proposed changes

that provide significant relief from existing requirements, and decide whether,

when, and to what reactor plant these changes should be applied. The Committee

provides assurance that backfitting (both procedural and hardware) is controlled

and justified. Thus, the committee will provide final management review of

all those items wnich constitute significant changes from or additions to

existing Regulatory Requirements and interpretations.

Problems arising at operating reactors may require immediate action. Such

issues are generally handled within the framework of existing licensing

requirements. Requests of licensees for additional information may be done
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by generic inquiry by the Office of Inspection and Enforcement or by

the Office of Nuclear Reactor Regulation. Resolution of these issues

typically include one of the following:

1. Equipment modifications;

2. Changes to plant procedures or operating modes;

3. Changes to technical specifications - under existing requirements; or

4. A new safety requirement that must be approved by the Regulatory

Requirements Review Committee with attendant changes to technical

specifications.

The Committee.assesses each proposed new licensing requirement. The proposal

may stem from staff safety analyses, research, staff-industry assessments

conducted as codes and standards working groups, or from operating experience.

The Committee characterizes each new licensing requirement into one of the

following cateyroies:

1. Forward fit only, no need for further staff consideration of

application to older plants;

2. Further staff consideration of the need for backfit should be

carried out, on a case-by-case assessment; or,

3. Application to all facilities required.

Programs Related to Backfitting

Staff programs underway that will entail backfitting on several issues to

varying degress may be of particular interest to you. These rather extensive

efforts are the Systematic Evaluation Program and the short term safety-related

recommendations of the Three Mile Island Task Force.
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Systematic Evaluation Program

Because of both the evolutionary nature of licensing requirements and

technology developments over the years, operating nuclear plants include

a very broad spectrum of design features depending upon when the plant was

constructed and licensed for operation. (The oldest operating plant was

licensed in 1959). Documentation definitively describing safety design

characteristics is, in general, correlated to the age of the plant - the

older the plant the less complete the documentation. Also, the older the

plant the more likely it is to be at variance with some current licensing

requirements; although there has been substantial modifications made as a

result of routine licensing reviews.

About 1-1/2 years ago the implementation phase of the Systematic Evaluation

Program was initiated to assess the safety adequacy of 11 of the older

operating plants. This program is engaged in a detailed review of these

plants as they compare to present NRC requirements for new plants. The

technical evaluation will be based on the assessment of more than 130

selected safety topics. Each topic review will document the extent to

which it conforms to current licensing criteria and specifically identify

any deviations. The acceptability of deviations from current criteria

will be determined based upon an assessment of the reduction in safety

margin and the availability of non-safety systems to perform or substitute

for safety grade equipment. Exemptions to current criteria will be

considered if an alternate acceptable method for accomiishing the function

is available. In the absence of acceptable alternatives selective backfitting

will be required ranging from procedural or technical specification changes

to hardware modifications.



- 6 -

The SEP review Is completed by performing an Integrated assessment by

considering all the Identified unacceptable deviations. The Intent of

the Integrated assessment Is to optimize the benefits from any required

modifications ensuring that the Impact of these modifications are minimized

while achieving maximum enhancement of plant safety. Immediate backfitting

may be required prior to completion of the topic or DBE reviews i f a

deviation from current criteria is deemed to be of a substantial safety

concern.

One of the major topics in the SEP involves seismic design considerations.

Seismic design criteria evolved significantly during the period 1956 - 1967

when the 11 SEP faci l i t ies received their Construction Permits. Consequently,

the seismic designs of these plants vary considerably. The seismic review

of the SEP plants is proceeding in two steps. First, currently available

information is considered to determine a site specific seismic design input,

to be used for establishing the safe shutdown earthquake, for each plant

i f needed. Then the designs of the plants in relation to the site specific

seismic inputs is reviewed.

The engineering judgment of the staff must continue to be the primary

measure of the safety significance of each issue for each plant.

Consideration will be directed to achieving the required safety object-

ives with existing plant equipment, other than hardware normally used

for the purpose.
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With the current budgeting of 34 man years of effort and 1.3 million dollars,

the evaluation of the eleven facilities is scheduled for completion by May

1982. At that time NRC management will evaluate the program to determine

the appropriate course of action for the remainder of the operating reactors.

The decision would be based on the prospects for real improvements to

operating safety with impact/value consideration for the remainder of the

plants. The management evaluation is expected to determine the most efficient

means of proceeding with the remaining reactors or whether there are bases

for termination of the program.

The Advisory Committee on Reactor Safeguards (ACRS) has recently communicated

its reaffirmation to the Commission of their recognition of the importance

of reevaluation of the reactors under review in the SEP and of the impor-

tance of developing a suitable process for other reactors. The ACRS also

recommended.that the NRC reevaluate the structure of the program.

In the same context, one of the recommendations of the Presidential

Commission on the accident at Three Mile Island is that the NRC "... conduct

systematic reviews of operating plants to assess the need for retroactive

application of new safety requirements."

In summary, the need exists and is recognized to maintain a systematic

evaluation program for operating plants. Although the structure and format

of the SEP may undergo changes over the next several years, the goal of

improving safety at operating nuclear facilities will not diminish.
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Plant Up-Grading Resulting From TMI-2 Task Force Assessments

Following the incident at TMI-2 all holders of operating licenses were

instructed to take a number of immediate actions to avoid repetition of

the error made at TMI which contributed to the severity of the event. The

instructions were transmitted via bulletins issued by the Commission's

Office of Inspection and Enforcement. Licensees of the B&VI design reactors

shutdown until certain short term actions were completed and reviewed by the

NRC staff. In addition to the short term modifications, the licensees

proposed to implement certain additional long term modifications to further

enhance the capability and reliability of the reactor to respond to various

transient events. These actions were confirmed by a Commission order to

each licensee.

The NRC Lessons Learned Task Force identified several safety concerns that

should require near-term licensing considerations for both operating reactors

and facilities under licensing review. These items are discussed in NUREG-O578.

Following discussions with the Commission, the Regulatory Requirements Review

Committee, and the Advisory Committee on Reactor Safeguards, the staff has

identified several areas pertaining to plant design and analysis, and plant

operations that require upgrading that are consistent with existing NRC

regulations. The implementation of these actions, as outlined below, are to

be completed by 1981.
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1. Emergency Power Requirements to Enhance Primary System Pressure Control

2. Full Scale Testing of Relief and Safety Valves

3. Control Room Indication of Position of Relief and Safety Valves, and

Detection of Inadequate Core Cooling

4. Improved Containment Isolation

5. Dedicated Containment Penetrations for Plants with External Hydrogen

Recombiners

6. Improved Radiation Leakage Integrity and Personnel Shielding of

Systems Outside Containment

7. Improved Reliability of Auxiliary Feedwater Systems

8. Improved Analyses and Training of Operators for Transients and Accidents

9. Provisions for Venting Gases from Primary Coolant System

10. Improved Reactor Operations Command Functions

11. Improved In-Plant Emergency Procedures

Other items identified as a result of the Task Force's assessments that require

either ruiemaking (new regulations) or further staff assessment are: that make

unavailable equipment having selected safety functions; (2) requirements to
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inert Mark I and II containments; (3) requirement for all reactors to have

a hydrogen recombiner system; and (4) requirement for an on-shift Technical

Advi sor.

Concluding Remarks

One of the basic findings of the Kemeny Commission was that one must continually

question whether the safety features already in place are sufficient to prevent

major accidents. The programs we have that are already in place for backfitting

and the systematic evaluation of the operating plants will, I expect, receive

additional emphasis in the near future. The programs along with expected

changes in the licensing process should provide added confidence that nuclear

power can be operated with adequate protection for the public health and

safety.


