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UTILITIES INC.

August 12, 1994
NG-94-3042

Mr. John B. Martin

Regional Administrator

Region 111

U. S. Nuclear Regulatory Commission
801 Warrenville Road

Lisle, IL 60532

Subject: Duane Arnold Energy Center
Docket No: 50-331
Op. License DPR-49
Licensee Event Report #94-011

Gentlemen:

In accordance with 10 CFR 50.73 please find attached a copy of the
subject Licensee Event Report,

There was one new commitment made in this LER.

Discuss this event and the written communication in the upcoming
operator requalification training by December 15, 1994.

Very truly yours,
" e
C?ﬁié&4<£¢4z-—
David L. Wilson
Plant Superintendent - Nuclear

DLW/HT /eah

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

NRC Resident Inspector - DAEC
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On July 18, 1994, at 0530 hours, during plant startup with reactor power at
63.9%, it was recognized that a surveillance test requirement to demonstrate
the operability of the 'A' channel Rod Block Monitor (RBM) had not been
performed as required by the Technical Specifications. Section 4.3.C.3 requires
that when one RBM channel is inoperable and a Limiting Control Rod Pattern
(LCRP) exists, an instrument functional test of the operable RBM channel shall
be performed within 24 hours prior to rod withdrawal. The cause of this event
is personnel error due to a failure to recognize the surveillance test
requirement. The required surveillance test was performed and completed
satisfactorily when the error was discovered. A written communication was sent
to the control room to inform the Operations personnel of this event and
criteria for thorough review of the limiting conditions for operation (LCOs)
and surveillance requirements.
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I. DESCRIPTION OF EVENT:

On July 17, 1994, during plant startup with reactor power at 49.8%,
control rod withdrawal was in progress. At 2021 hours, the 'B' channel
Rod Block Monitor (RBM) was declared inoperable due to receipt of system
alarms. Technical Specification Section 4.3.C.3 requires that when one
RBM channel is inoperable and a Limiting Control Rod Pattern (LCRP)
exists, an instrument functional test of the operable RBM channel shall
be performed within 24 hours prior to rod withdrawal. The bases for
Technical Specification Sections 3.3 and 4.3 state that a LCRP for Rod
Withdrawal Error (RWE) exists when a) core thermal power is greater than
or equal to 30% of rated and less than 90% of rated and the Minimum
Critical Power Ratio (MCPR) is less than 1.70, ar b) core thermal power
is greater than or equal to 90% of rated and the MCPR i< less than 1.40.

At the time that the 'B' RBM channel was declared inoperable, a LCRP did
not exist because the MCPR value (1.988) was ahove the value (1.70)
specified in the Technical Specifications. Therefore, control rod
withdrawal was continued.

At 0150 hours, on July 18, 1994, a set of four control rods was withdrawn
to notch position 36, resuiting in the core condition changing from a
non-1imiting to a limiting control rod pattern condition (MCPR value was
Towered to 1.690). Although the control room crew on shift at the time
of this event recognized the core condition change, they did not recognize
the functional test requirement of Technical Specification Section 4.3,C.3
and continued control rod withdrawal to notch pocition 40. This was a
violation of Technical Specification Section 4.3.C.2, since the
operability test had not been performed on the 'A' channel RBM prior to
rod withdrawal.

At 0429 hours, rising xenon concentration lowered reactor power and
increased the MCPR value to 1.708, thereby removing the LCRP condition.
At 0530 hours, the four rods at notch position 40 were further withdrawn
to position 48. The MCPR value further increased to 1.754. At this time,
the 'B' Operations Shift Supervisor (0SS) re-confirmed the Technical
Specification reauirement for the inoperable 'R' channel RBM and then
noticed the missed surveillance requirement. A functional test on the
'A' channel RBM was initiated immediately and completed satisfactorily
at 0558 hours,

Throughout this event (from 01492 hours to 0429 hours), the lowest MCPR
value was 1.675. The MCPR operating limit for the plant during this time
was conservatively calculated to be 1.39. The MCPR operating limit was
not challenged, thereby maintaining a margin to the MCPR safety limit
(1.07).
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I1. CAUSE OF THE EVENT:

The root cause of this event is personnel error in that the surveillance
requirement of Technical Specification Section 4.3.C.3 was not performed
in a timely manner. Section 4.3.C.3 requires that when a LCRP exists and
one RBM channel is inoperable, an instrument functional test of the
operable RBM channel shall be performed within 24 hours prior to rod
withdrawal. The causal factor which led to this event is inattention to
detail (not reviewing the Technical Specifications thoroughly).

ITT. ANALYSIS OF EVENT:

The RBM system prevents violation of the MCPR <afety limit from an
inadvertent withdrawal of a single control rod from a LCRP. This is
accomplished by inserting a control rod block if the RBM signal exceeds
a predetermined 1imit during withdrawal of any non-peripheral control rod.
The reactivity worth of a peripheral control rod has been determined to
be lTow enough such that use of the RBM rod block function is not needed.
The RBM system consists of two essentially identical channels and only
one of them is required to trip to prevent rod withdrawal. The REM
functions are required when the core thermal power is greater than 30%
of rated and a LCRP exists per the Technical Specification Section
3.3.C.3.

Throughout the event, the 'A' channel RBM was operable. This was
demonstrated by performing the functinnal test after the discovery of the
error. Therefore, had a control rod block been required during the event,
the 'A' channel RBM would have provided the trip function. 1In addition,
tie Pod Worth Minimizer (RWM) was in effect at the time of the eyent.
fhis system blocks movement of rods not within the rod group for which
withdrawal is planned. Therefore, had a contral vad not within the
applicable rod group been inadvertently celectad, yod movement would have
been prevented by the RWM.

Also, when the LCRP existed (MCPR value lower than 1.70). the four rods
selected for rod movement were at pesition 3¢, Withdrawal of these rods
to position 48 did not cause vinlation of the MCPR limit. In fact, after
the rods were withdrawn to position 48, the MCPR value went from 1.690
to 1.754 due to the lowering of power in the upper portion of the reactor
core.
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Throughout the event, the lowest MCPR value was 1.675. The MCPR operating
limit for the plant during thic time was 1.39. The operating limit was
not challenged, thereby maintaining a margin to the MCPR safety limit,
The MCPR safety limit is 1.07 per the Technical Specification Section
1.1.A and the Supplemental Reload Licensing Report for the current cycle.

IV. CORRECTIVE ACTIONS:

As mentioned above, a functional test was performed on the 'A' channel
RBM and completed satisfactorily upon the discovery of the error. A
written communication was sent to the control room on July 19, 1994 to
inform the Operations personnel of this event and the criteria for
thorough review of the limiting conditions for operation (1£0s) and
surveillance requirements. This event and the written communication will
be discussed in the upcoming Operator Requalification training (September
thru October, 1994).

On July 19, 1994, after a faulty rod select switch in the Reactor Manual
Control System (RMCS) was replaced, the 'B' channel RBM was tested
satisfactorily and declared operable This switch feeds the RBM system,
V. ADDITIONAL INFORMATION:
A. Preyvious Similar Events
A review of DAEC LERs since 1984 identified [FR< 24-08, 94-05,
94-01, 93-02, 91-11, 85-32 as missed or inadequate surveillances
required by the Technical Specifications, but none of these are
related to the RBM system.
B. EIIS System and Component Codes

JD) - Reactor Power Control System

This report is being submitted pursuant te 10CFRSD 73(a)(2)(i)(B)
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