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Misinterpretation of 10CFR50.59 Results in Installation of Modification of the Residual Heat Removal (RHR) System
that is Outside of the Plant's Design Basis
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On August 31, 1990, the plant was in Mode 1 (Power Operation) at approximately
eighty-two per cent reactor pownr. Maintenance completed installation of the
first portion of a modification to add interlocks to the RHR system. This
modification allowed opening the residual heat removal (RHR) suppression pool
suction and full flow test valves only when the respective RHR shutdown cooling
suction valve is fully closed. On October 9, 1997, questions were raised
concerning the safety evaluation prepared for this modification. Further
review determined that the addi'. ion of a relay in two of the RHR loops

increased the probability for an epsipment malfunction which would affect the
ability of the plant to use RHR in the suppression pool cooling mode of
operation. Therefore, the addition of this relay resalted in an unreviewed
safety question. The cause of this event was a misinterpretation of 10 CFR
50.59. The corrective action for this event is to modify the RHR system to
eliminate the unreviewed eafety question and maintain the interlocks added by
the modification. Additionally, the current safety evaluation program
procedure provides clear guidance that any increase in the probability of an
equipment malfunction in an unreviewed safety question. !
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DESCRIPTION OF EVENT

On March 19, 1987, the Institute of Nuclear Power Operations (INPO) issued Significant
Operating Experience Report (SOER) 87-2 " Inadvertent Draining of Reactor Vessel to
Suppression Pool at BWRs.' The SOER detailed several events at both domestic and foreign
BWRs where the reactor (RCT) vessel was inadvertently drained to the suppression pool while
tha plant was shutdown or conducting refueling operations. These events were caused by

improper valve lineups.

On3 of the recommendations in this SOER, to prevent these draindown events, was to provide
interlocks between valves (20) in the residual heat removal system. Clinton Power Station
(CPS) installed interlocks so that the residual heat removal (BO) (RHR) suppression pool
cuction and full flow test valves (20) could be opened only when the respective RHR
chutdown cooling suction valve (20) was fully closed. A design change and safety
cynluation were prepared to install one relay in two of the three RHR system loops (one in
Division I and one in Division II). The third loop was not modified because it does not
hcVe a suppression pool cooling mode of operation and therciore, does not have a similar
decin path from the reactor vessel to the suppression pool. The modification of each RHR
loop was installed and released for plant operation separately. The modification for
Division I was released for operation on October 11, 1990, the modification for Division II
was released for operation on August 31, 1990. When the first portion of the modification
wea released for operation on August 31, 1990, the plant was operating in Mode 1 (Power
Operation) at approximately eighty-two percent reactor power.

On October 9, 1997, a member of the Integrated Safety Assessment (ISA) Team was reviewing
tha modification and safety evaluation that installed the interlocks recommended by SOER
87-2. The Ita team member questioned whether tne failure of the new relay, added by the
odification, could prevent the opening of the RHR test return line to suppression pool

icolation valves (1E12-F024A for Division I and 1E12-F024B for Division II). These valves
must open in order to place the RHR system in the suppression pool cooling mode of
operation. The ISA team member believed that if this was the case, the safety evaluation
did not identify that an unrevie..ed safety question, as defined by 10 CFR 50.59, existed.
The ISA team member believed that the single failure of the relay increased the probability
of the malfunction of plant equipment. This concern was identified on condition report 1-
97-10-131 and was forwarded to the Nuclear Station Engineering Department (NSED) for
review.

On November 4, 1997, NSED's review of this concern determined that the addition of the
eingle relay in the two modified RHR loops did constitute an unreviewed safety question as
d; fined 10 CFR 50.59. Determination that the installation of the modification created an
unreviewed safety question meant the plant was in a condition outside of its design basis.
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Investigation into this eveet revealed that the safety evaluation for this modification was
cpproved on May 17, 1990. At the time the safety evaluation was approved the safety
evaluation program at CPS was based on the guidelines of NSAC-125, " Guidelines for 10 CFR
50.59 Safety Evaluat :.1s." These guidelines were developed by the industry to provide
guidance on the performance of safety evaluations. The guidance in the Clinton Power
Station (CPS) Safety Evaluation Manual for determining if a change to the facility
increased the probability of an equipment malfunction was as follows: "In a manner nimilar
to the way of evaluating changes in the consequences of accidents, very small degradations
(unquantifiable) in the above categories (seismic, environmental, additional loads not
enalyzed, delete or modify system / equipment protection featuras, etc.) may be discounted.
In cases where calculations are not done, typically the most common, qualitative
engineering judgment inay be applied."

The individual that prepared the safety evaluation took sproach described in the
Sofety Evaluation Manual when the safety evaluation was prepared. During preparation of

the safety evaluation an effort was made to determine the impact of relay failure on the
probability of system failure. It was not possible to determine an overall system failure

The preparer and reviewer believed that the addition of the relay created a smallrete.
unquantifiable increase in the probability of an equipment malfunction. Believing this,

the preparer and reviewers were within the bounds of the CPS Safety Evaluation Program
Manual which allowed small unquantifiable increases. Also, the SOER identified that the

probability of the human error event that would cause the reactor vessel to be drained to
the suppression pool was 0.09 occurrences per reactor year. This was compared with t -
rolay mean fallere rate (not new overall system failure rate) of .026 occurrences per yoar.
Knowing that this prevented a high frequency human error event the preparer and reviewers
of the safety evaluation believed that the modification maintained or improved the overall
ecfety of the plant.

The NSAC 125 guidance was widely used by the industry, but was never endorsed by the
Nuclear Regulatory Commission (NRC). Recently the NRC specifically stated that any
increase in the probability of an accident or equipment malfunction is an unreviewed safety
question.

automatLc or manuhray initiated safety system responses were necessary to place theN
p unt in a safe and stable condition. No equipment or components were inoperable at the
ctart of this event to the extent that their inoperable condition contributed to this
event.

CAUSE OF EVENT

The cause of this event was a misinterpretation of 10 CFR 50.59 in the guidance developed
by CPS on how to prepare 10 CFR 50.59 safety evaluations. The preparer and reviewers used
the guidance provided by the CPS Safety Evaluation Program Manual, which was based on NSAC
125. This guidance allowed a slight increasu in the probability of equipment failure to be
acceptable if the change was unquantifiable. 'he preparer and reviewers believed that this
change met this criterion. Also, contributing to this was that the preparer and reviewers
of the r*sety evaluation believed that there was an ovorall improvement in plant safety 5v.

reduc.ng the probability of a vessel draindown event by installing the modification.
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CORRECTIVE ACTION

A review of the current safety evaluation program, describe in CPS procedure number
1005.06, " Conduct of Safety Reviews," disclosed that it requires any increase in the
probability of equipment malfunction be considered an unreviewed safety question.
Th refore, it is not necessary to revise 1005.06 to address this issue. CPS will install a

modification to the RHR system to eliminate the unreviewed safety question and maintain the
interlocks recommended by SOER 87-02. This modification will be complete prior to startup

from the current refueling outage.

ANALYSIS OF EVENT

This event is reportable under the provisions of 10CFR50.73 (a)(2)(ii)(B). The addition of
the relay by the modification resulted in the plant being in a condition outside its design
basis in that it increased the probability of an equipment malfunction that was previously
eceumed in the design basis.

This event is not nuclear safety significant. The modification that installed the
cdditional relay in the circuitry for the test return line to suppression pool isolation
velves slightly increased the probability of an equipment malfunction. It is not likely

that the relay in both RHR loops modified by the design change would fail at the same time.
If the relay in one Division of RHR failed, the ability to use the suppression pool
cooling, low pressure coolant injection, and containment spray modes of operation for that
Division would be impaired. The shutdown cooling mode of operation of RHR is not affected
by the failure of a relay added by the modification. The other Division of RHR would still
bo able to perform that function if it were operable. Also, the addition of the interlocks
by the modification significantly reduced the chance of a high frequency human error
reactor vessel drainde n to the suppression pool event.

The RHR system has been outside its design basis since the first portion of the
modification was released for operation on August 31, 1990.

ADDITIONAL INFORMATION

No equipment or components failed during this event.

Illinois Power has not reported similar occurrences of a failure to identify an unreviewed
cafety question during the performance of a 10 CFR 50.59 safety evaluation in rocent
history.

For further information on this event contact H. J. Walther, Engineer, NSED, at (217) 935-

8881 extension 4024.
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