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OPERATING EXPERIENCE REVIEW FOR NUCLEAR POWER PLANTS
IN THE SYSTEMATIC EVALUATION PROGRAM

G. T. Mays, Oak Ridge National Laboratory
K. H. Harrington, JBF Associates, Inc.

The Systematic Evaluation Program Branch (SEPB) of the Nuclear

Regulatory Commission (NRC) is conducting the Systematic Evaluation

Program (SEP) whose purpose is to determine the safety margins of the

design and operation of the eleven oldest operating commercial nuclear

power plants in the United States. This paper describes the methodology

and results of the operational experience review portion of the SEP eval-

uation. SEPB will combine the results from these operational reviews

with other safety topic evaluations to perform an integrated assessment of

the SEP plants.
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The Systematic Evaluation Program Branch (SEPB) of the Nuclear

Regulatory Commission (NRC) is conducting the Systematic Evaluation

Program (SEP) whose purpose is to determine the safety margins of the

design and operation of the eleven oldest operating commercial nuclear

power plants in the United States. SEP is reevaluating these eleven

plants in terms of present NRC licensing requirements and regulations.

In addition, SEP must:

1. establish documentation that shows how these operating plants

compare with current acceptance criteria and guidelines on

significant safety issues and provide a technical rationale

for acceptable departures from these criteria and guidelines;

2. provide the capability for making integrated and balanced

decisions with respect to any required backfitting; and

.3. provide for the early identification and resolution of any

potential safety deficiency.

SEP is evaluating specific safety topics (called the Topic List)

based on an integrated review of the overall ability of a plant to

respond to certain design-basis events (DBEs), including normal opera-

tional transients, and postulated accidents. The evaluation will result

in a reassessment of the overall safety margins for each facility and

documentation of the reassessment on the basis of current criteria.



In addition, a portion of SEP includes the compilation and inter-

pretation of operational occurrences at the SEP plants. The eleven SEP

plants include:

1. Palisades operated by Consumers Power Company,

2. Ginna operated by Rochester Gas and Electric Corporation,

3. Dresden Unit 2 operated by Commonwealth Edison Company,

4. Oyster Creek operated by General Public Utilities System,

5. Millstone Unit 1 operated by Northeast Nuclear Energy Company,

6. San Onofre 1 operated by Southern California Edison Company,

7. Big Rock Point operated by Consumers Power Company,

8. Haddam Neck operated by Connecticut Yankee Atomic Power Company,

9. Yankee Rowe operated by Yankee Atomic Electric Company,

10. La Crosse operated by Dairyland Power Cooperative, and

11. Humboldt Bay operated by Pacific Gas and Electric Company.

This summary briefly describes the methodology and highlights the

results of the operational experience review of ten of the eleven SEP

plants. The evaluation for Humboldt Bay awaits decisions concerning its

future operation. SEPB will combine the results from these operational

reviews with the results from the evaluations of the Topic List to perform

an integrated assessment of the safety margins of the design and operation

of the SEP plants. The operational reviews were performed by and at the

direction of the Nuclear Operations Analysis Center at Oak Ridge National

Laboratory.



The operational reviews included a detailed examination of the oper-

ating experience in two major segments — plant shutdowns and power reduc-

tions, and reportable events. The technical approach consisted of a

three-step process:

1. compilation of information on the events,

2. screening of events for significance using selected criteria

and guidelines, and

3. evaluation of significance and importance of the events from

a safety standpoint.

The first segment of the review examined forced shutdowns and forced

power reductions. The consequence of some of these events was solely

the inability to produce power. However, many of the events had safety

implications. Some of the shutdowns were design basis events (DBE). DBEs

are postulated failure events which result in system transients, challenging

one or more safety systems. Because they challenge safety systems and are

the initiating events in postulated accident sequences, DBEs warrant special

attention. The major categories of initiating event descriptions for DBEs

as listed in Chapter 15 of the Standard Review Plan (Revision 3) 1 included

those events that resulted in

1. an increase in heat removal by the secondary system,

2. a decrease in heat removal by the secondary system,

3. a decrease in reactor coolant system flow rate,

4. reactivity and power distribution anomalies,

5. an increase in reactor coolant inventory,



6. a decrease in reactor coolant inventory,

7. radioactive release from a subsystem or component, or

8. anticipated transients without scram.

In addition, the compilation of data.(date, duration, power level, des-

cription, cause, shutdown method, system involved, and component involved

in forced shutdowns and forced power reductions revealed safety signifi-

cant trends in operations and performance.

The second segment of the review examined reportable events to

determine those events which represented significant threats to continued

safe operation or to systems designed to mitigate transient conditions.

Reportable events were therefore significant if they met one of these

criteria:

1. an event in which the failure or failures initiated a design

basis event (DBE), or

2. an event in which the failure or failures compromised a func-

tion of the engineered safety features.

From the compilation of reportable events data (event date, plant status,

system, equipment, component status, abnormal condition, and cause) addi-

tional trends were evident.

Other types of compiled operational data provided a comprehensive

view of the operational experience as well as forced shutdowns and reportable

events. This included data on availability factors, capacity factors, and

release of radioactivity (gaseous, liquid, and solid). As well, those

events of environmental importance were sunaarized.



To date, the reviews for Palisades, Ginna, Dresden 2, Oyster Creek,

Milestone 1, San Onofre 1, and Big Rock Point are complete. The reviews

for Haddam Neck, Yankee Rowe, and La Crosse are in progress. The results

from the review of the operational experience of the ten plants will

identify the major DBEs that have occurred at these plants, the reportable

events that resulted in a loss of safety functions, and safety implications

of significant trends compiled from forced shutdowns, forced power reduc-

tions, and reportable events. Equipment and component failures involving

engineered safety features, electric power systems, and the reactor

protection system will be highlighted as well as design, installation,

administrative, procedural, and operator errors.



REFERENCES

1. Nuclear Regulatory Commission, "Accident Analysis for the Review of

Safety Analysis Reports for Nuclear Power Plants," Chapter 15 of

Standard Review Plan3 NUREG-0800 (July 1981).


