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lowa Electric Light and Power Company

October 5, 1990
DAEC-90-0848

Mr. A. Bert Davis

Regional Administrator

Region III

U. S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, IL 60137

Subject: Duane Arnold Energy Center
Docket No: 50-331
Op. License DPR-49
Licensee Event Report #90-013

Gentlemen:

In accordance with 10 CFR 50.73 pTease find attached a copy of the subject

Licensee Event Report.
Very truly yours
%/W"‘?M

R1ck L. Hannen
Plant Superintendent - Nuclear

RLH/LLS/sjo

cc: Director of Nuclear Reactor Regulation
Document Control Desk
U.S. Nuclear Regulatory Commission
Mail Station P1-137
Washington, D. C. 20555

NRC Resident Inspector - DAEC

Dr. William R. Jacobs, Jr.
GDS Associates, Inc.

Suite 720

1850 Parkway Place :
Marietta, GA 30068-8237
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relocated by a design change.
procedural controls in the design change process.
updated setpoint for TDS2743F has been established.
engineering department has initiated a self-evaluation of overall
performance and design verification in particular that will result
in additional verification criteria for design-changes.

On September 10, 1990 at 0016 hours, during reactor startup, an automatic

initiation of the Group V Primary Containment Isolation System isolation logic
As a result, the outboard Reactor Water Cleanup suction and discharge
The initiating event was a high differential area
by temperature switch TDS2743F in the Steam Leak Detection

The intermediate cause of the system isolation was the failure to establish a
new trip point for temperature differential switch TDS2743F after one of its
The root cause of the event was

As a corrective
In addition,

This event is being reported pursuant to 10CFR50.73 (a)(2)(iv) as an Engineered
Safety Feature actuation.
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I. DESCRIPTION OF EVENT:

On September 10, 1990 at 0016 hours, during reactor startup, an automatic
initiation of the Group V Primary Containment Isolation System (PCIS, EIIS
System Code JM) isolation logic occurred. As a result, the outboard

. Reactor Water Cleanup (RWCU, EIIS System Code CE) suction and discharge
valves closed as designed. The initiating event was an area high
differential temperature as sensed by temperature switch TDSZ743F (CE- TDS)
in the Steam Leak Detection (SLD, EIIS System Code IJ) logic.

SYSTEM DESCRIPTION

The Reactor Water Cleanup system is used to remove impurities from the
reactor coolant which would otherwise plate out on heat transfer surfaces
or become activated and contribute to general area radiation levels. The
RWCU system is also used to drain excess water from the reactor during
certain operational modes.

The Steam Leak Detection system is designed to detect steam and water
leakage both inside and outside of primary containment and, in certain
instances, isolates the leaking system. The portion of the SLD system
relating to the Reactor Water Cleanup system detects leaks by measuring
discrepancies between the measured flows entering and exiting RWCU,
equipment area ambient temperatures, and the differential temperature
between equipment area ventilation inlet and exhaust. There are six (6)
differential temperature switches, any of which may initiate ‘an RWCU
(Group V) isolation upon detecting a condition which is indicative of an
equipment area high differential temperature.

Plant Technical Specification Table 3.2-A requires that the setpoint for
the Reactor Water Cleanup Area High Differential Temperature isolation
signal be set at 14 degrees Farenheit above the 100% operation ambient
differential temperature conditions as determined by plant test
procedures. Plant Technical Specifications require at least one of the
three instruments in each trip system be operable.

IT. CAUSE OF EVENT

The intermediate cause of the system isolation was the failure to
establish a new area differential temperature trip point for temperature
switch TDS-2743F after one of its inputs, temperature element TE2743F,
was relocated to make it more effective in detecting steam leaks in the
RWCU Heat Exchanger Room.
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TE2743F was relocated closer to the area ventilation inlet by a design
change completed during the recent refueling outage. This was done to
increase the effectiveness of the temperature element to detect steam
leaks. Together with its companion temperature element which senses the
RWCU Heat Exchanger Room outlet temperature, TE2743F inputs into
temperature differential switch TDS2743F to determine the area
differential temperature. TE2743F had originally been located near a
ventilation duct that was intended to supply inlet air to an area within
the RWCU Heat Exchanger Room. However, the actual ventilation flows
through the area bypassed this duct such that TE2743F did not sense the
true area inlet temperature. For the recent design change, the design
engineer and the design verifying engineer failed to fully evaluate the
effect of relocating TE2743F on the response characteristics of TDS2743F
beyond the fact that relocating the temperature element would 1mprove the
ab111ty of TDS2743F to detect a steam leak.

During plant startup, as the RWCU room warmed up, the temperature of
TE2743F rose at a lower rate than it would have at its former location
because of its closer proximity to the colder air inlet. As a result,
the differential temperature between it and the ventilation outlet
temperature increased above the former full power differential temperature
that had been established originally for TDS2743F. Eventually the
differential temperature exceeded 14 degrees above the former full power
area differential temperature and the Group V isolation occurred as
designed..

The Group V isolation occurred because the new full power area
differential temperature was not determined for TDS2743F and the Technical
Specification trip setpoint was not adjusted accordingly. ,

The root cause of the event was the lack of adequate technical review
guidelines to support the design change verification. For the
modification in question, the design engineer believed that the technical
specification setpoint for the RWCU area high differential temperature
trip was determined analytically and that the setpoint would only be
exceeded during an actual steam leak. The éngineer lacked the guidance
that would have lead him to discover the existence of temperature

~gradients within the Reactor Water Cleanup room during power operation

and to evaluate the operation of the design change in such an environment.
As such, the design and verifying engineers had only considered the
response of the temperature element during accident conditions for the
purposes of performing the safety evaluation.
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ITI. ANALYSIS OF EVENT

This event had no effect on the safe operation of the plant. The
effective setpoint for TDS2743F following the design change was very
conservative relative to the required setpoint and as such would only
have made RWCU isolation more timely. As a result, the isolation
occurred at low reactor power with no significant steam leaks present.
"Reactor Water Cleanup is not an ECCS system and has no safety-related
function other than isolation. The isolation would not have prevented
an ECCS system from providing adequate core cooling in the event of an
accident. '

IV. CORRECTIVE ACTIONS

A Special Test was initiated to determine the proper settings for
TDS2743F. The information from the special test was used as the bases
for a new trip setpoint for TDS2743F. A1l applicable surveillance tests
and procedures have been updated accordingly.

Prior to this event the design engineering department had already
initiated a self-evaluation of overall department performance and design
verification effectiveness in particular. As a result of the ,
self-evaluation, the engineering staff is being retrained on design change
verification. In addition to other enhancements that arise from the
self-assessment process, the use of the guidelines contained in INPO Good
Practice TS-415, 'Technical Reviews of Design Changes'; will be integrated
into the design review method of the design verification process along
with supplemental operational guidelines as recommended by the operations
department. These changes to the procedures shall be implemented by
January 31, 1991. '

V. ADDITIONAL INFORMATION

A review of the LER database did not indicate any similar ESF actuation
involving an inadequate review of a design change. ‘




