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SEP OPERATING HISTORY REVIEW OF THE
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K. H. Harrington, JBF Associates, Inc.

The Systematic Evaluation Program Branch of the Nuclear Regulatory

Commission (NRC) is conducting the Systematic Evaluation Program (SEP) for

the purpose of determining the safety margins of the design and operation

of ten of the older operating commercial nuclear power plants in the

United States. These ten plants are being reevaluated in terms of present

NRC licensing requirements and regulations. The SEP evaluates specific

safety topics based on an integrated review of the ability of a plant to

respond to certain design basis events including normal operation,

transients, and postulated accidents.

As part of the SEP, the NRC contracted with the Oak Ridge National

Laboratory to perform operating history reviews. These reviews are

intended to augment the SEP's safety topic review and to aid in the

determination of priorities for required backfitting during the integrated

assessment. Each review includes collection and evaluation of

availability and capacity factors, forced shutdowns, forced power

reductions, reportable events, environmental events, and radiological

release events.

This summary presents the results from the review of the operating

history of the Dresden Nuclear Power Station Unit 2, which is a General

Electric designed boiling-water reactor, owned and operated by

Commonwealth Edison Company . The operating history review focused on

data evaluation which was divided into two segments: (1) evaluation of



forced shutdowns and power reductions, and (2) evaluation of reportable

events. Design basis events (DBEs), which are defined in the NRC's

2
Standard Review Plan > are failures that initiate system transients and

challenge engineered safety features. In the forced shutdown and power

reduction segment, the review identified DBEs and recurring events that

might indicate a potential operating concern. In the reportable event

segment, which included environmental events and radiological release

events, the review identified significant events and recurring events that

might indicate a potential operating concern. Significant events were

either DBEs or events with a loss of engineered safety function.

Of the 206 forced shutdowns and power reductions between 1970 and

198l> sixty-eight were identified as DBEs of one of the following eleven

types:

1. turbine trip (20),
2. loss of normal feedwater (10),
3- inadvertent closure of main steam isolation valve (MSIV)

(9),
4- feedwater system malfunctions resulting in increased

feedwater flow (8),
5. loss of condenser vacuum (7),
6. loss of external electric load (5),
7- single and multiple recirculation pump trips (3),
8. inadvertent opening of turbine bypass valves resulting in

increased steam flow (2),
9. inadvertent opening of safety relief valve (2),
10. startup of an idle recirculation pump (1), and
11. control rod maloperation (l).

Forty of these events occurred between 1970 and 1973 at a time when

Dresden Unit 2 was experiencing problems with the introduction of spurious

signals (either by personnel or inherently) in various parts of the

reactor protection system.



Nineteen of 631 reported events were significant. These were:

o pipe cracks in various systems (6),
o loss of emergency power (3),
o MSIVs fail to close (2),
o reactor depressurization and subsequent "leakage of reactor

coolant water to the torus (1),
o isolation condenser rendered inoperable (1),
o safety relief valve fails to close (1),
o forty-six control rods fail to insert completely (1),
o scram discharge volume high level alarm fails (1),
o failure of an automatic depressurization system valve in

conjunction with the high pressure coolant injection (HPCI)
system inoperable (1),

o reactor protection system signal fails to alarm on turbine
control valve closure (l), and

o thirty loose restraining clamp bolt keepers found on
nineteen of twenty jet pumps (1).

The following nine types of recurring events were also noted during

the two segments of operating history review:

1. pipe cracks,
2. MSIV failures,
3- feedwater regulator valve problems,
4. diesel generator failures,
5- control rod and rod drive malfunctions,
6. radioactive water management/health physics program

problems,
6. operator errors,
8. turbine control problems (valves and electro-hydraulic

control (EHC) system oil leaks), and
9. HPCI failures.

The first three recurring event types were corrected when identified

either by Dresden Unit 2 or the NRC. The second three types continue to

recurr, but they have been identified by Dresden 2 and the NRC and

corrective actions are under consideration. The remaining three event

types continued to recur through 198l and no corrective actions are

currently planned.

Conclusions

For this analysis of the operating history at Dresden 2, 206 forced

shutdowns and power reductions were reviewed, along with 631 reportable



events and other miscellaneous documentation concerning the operation of

the Dresden Nuclear Power Station Unit 2. The objective was to indicate

those areas of plant operation that compromised plant safety. This review

identified one significant challenge to plant safety and six problems that

should be of continued concern.

The most serious plant challenge to plant safety occurred on June 5,

1970. While Dresden Unit 2 was undergoing power testing and was operating

at approximately 75$ power, a spurious signal in the reactor pressure

control system altered the steam flow to the turbine and caused a turbine

trip followed by a reactor scram. Subsequent erratic water level and

pressure control in the reactor vessel, compounded by a stuck indicator

pen on a water level monitor-recorder and inability of the isolation

condenser to function as needed, led to discharge of steam and water

through safety valves into the reactor drywell. No significant amount of

radioactive contamination was discharged to the environment. There was no

pressure damage or the reactor vessel of the drywell containment walls.

The six areas of operation that should be of continued concern are

diesel generator failures, control rod and rod drive malfunctions,

radioactive waste management/health physics program problems, operator

errors, turbine control valve and EHC problems, and HPCI failures. All

six event types have continued to recur throughout Dresden 2's operating

history.
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