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UTILITIES INC.

June 28, 1994
NG-94-2386

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 #94-007

Gentlemen:

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

The following new commitments are made in this letter:

1. An Engineering review c/ the Residual Heat Removal (RHR) Shutdown
Cooling Group IV valve control and isolation logic will be
completed by August 26, 1994,

2. The RHR and Plant Shutdown procedures will be revised by August
_5, 1994 to include a caution to ensure that reactor pressure is
low enough t'efore initiating shutdown cooling to prevent an
inadvertent isola _ ion of the RHR System.

Very truly yours,
,

h ""'ec

David L. Wilson
Plant Superintendent - Nuclear

DLW/PC/eah

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

NRC Resident inspector - DAEC
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On May 29, 1994, shile proceeding to cold shutdown to repair a leak in the
Electro-Hydraulic Control (EHC) system, a partial Primary Containment Isolation
System (PCIS) Group IV actuation isolated the Residual Heat Removal (RHR) system
suction piping. The RHR Shutdown Cooling (SDC) outboard isolation valve
auto-closed when the RHR SDC inboard isolation valve was opon-i. This evolution
was required in order to flush and warm the RHR pipiiig ana reat exchanger prior
to initiating SDC. When the RHR SDC inocard isolation valve was opened, a
pressure surge was sensed at one of the three pressure switches which resulted
in a partial PCIS Group IV isolation. There was no adverse ef fect on the RHR
system or plant. Corrective actions will include a review of the RHR SDC
isolation valve control and isolation logic and procedure changes.
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j !. DESCRIPTION OF EVENT: i
,

On May 29, 1994, the plant was in Hot shutdown (Plant Mode 3) with the
reactor steam dome pressure at 105 psig. Operations personnel were
preparing to flush and warm the Residual Heat Removal (RHR) piping and
heat exchanger prior to initiating shutdown cooling.

,

As part of this process, the RHR shutdown cooling outboard isolation valve
was opened and the Condensate Service Water system was aligned to the RHR
suction piping tc, ensure the RHR suction piping was full. The Condensate
Service Water flow was monitored and the Condensate Service Water system
was isolated from the RHR section piping once flow to the RHR system had
stopped. The RHR shutdown cooling piping suction pressure indicated a
pressure of approximately 110 psig. The operator then opened the inboard
RHR shutdown cooling isolation valve. As the inboard Shutdown Cooling
(SDC) isolation valve was opaned, the outboard SDC isolation valve
auto closed due to a Primary Containment Isolation System (PCIS) Group
IV logic actuation, lhis Engineering Safety Feature (ESF) actuates when
reactor pressure is greater than a nominal 135 psig in the Reactor Vessel
steam dome. Reactor pressure as sensed in the Reactor Vessel steam dome
was 105 psig before and af ter the event. The operttor immediately closed
the inboard SDC-isolation valve.

There are three pressure switches which provide a. closure signal to the
two RHR SDC Group IV PCIS valves. The inboard SDC isolation valve receives
a closure signal from two separate pressure switch signals in parallel
.in a-1-out of-2 logic. The outboard SDC isolation valve receives a closure
signal from one presture switch in a 1-out of-1-logic. Both SDC isolation
valves receive an input from pressure switches installed in the "B"
Recirculation Pump loop suction piping. The inboard SDC. isolation valve
receives an additional input from a pressure switch installed on the
Reactor Vessel level reference leg sensing line. All pressure switches
were verified to be wi ' calibration,

i 11. CAUSE OF EVENT:

The cause of the event was a pressure surge in the "B" Recirculation Pump
suction piping. This was indicated by the actuation of 'one of the three
SDC PCIS Group IV pressure switches for the 135 psig safety limit.

Since saturation conditions were present at the time of the eve'nt, the
most likely source for the pressure surge was steam formation and collapse;

in the "B" Recirculation Pump suction piping when the inboard RHR SDC
isolation valve was initially opened.
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Ill. ANALYSIS OF EVENT:
,

The partial PCI' Group IV isolation is not a safety concern. All automatic j
actions for the isolation were verified to have occurred as designed. }Shutdown cooling was successfully initiated following this event. -

The Safety Limit in Technicel Specification (TS) 1.2.2, states that
". . The Reactor Vessel c. we pressure shali not exceed 135 psig
at any time when operating the Residual & Removal (RHR) pump in
the shutdown cooling mode. ." The T.S. basis for section 2.2 (states that the ".. design pressure of the SDC piping of the RHR
system is not exceeded with the Reactor Vessei steam dome rressute
less than 135 psig..".

The Reactor Vessel Dcme pressure during and after the event was 105
psig which is below the Safety Limi " 135 psig. In adriition, only
one of the two redundant pressure se rs which provide input
to the PCIS Group IV logic from the "d" Recirculation Pump suction
piping actuated. The pressure sensor for the Reactor Vessel Dome
pressure and the redundant "B" Recirculation Pump suction piping
did not actuate. The RHR SDC suction piping pressure indicator
showed a pressure below 135 psig. Based on the results of this
analysis, it can be concluded that no safety limit was exceeded.

IV. CORRECTIVE ACTIONS:

A engineering review of the RHR SDC PCIS Group IV valve control and
isolation logic has been initiated. The purpose of this review is
to identify potential system enhancements which would prevent or

W*J minimize the effects of momentary surges in th RHR SDC section
M piping. This evaluation will be completed by August 26, 1994.

Changes to the RHR and Plant Shutdown procedures have been initiated
to include a caution to ensure that reactor pressure is low enough
(90 psig is recommended) to prevent an inadvertent isolation of the RHR
system. These changes will be completed by August 26, 1994. The
necessity for this caution will be re-evaluated upon completion of the
ei:gineering review (and any potential o "* ons) described above.
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V. ADDITIONAL INFORMATION:

1. Previous Plant Fvents:

a. A partial RHR PCIS Group IV isolation occurred on December 10, 1990
(LER 90-022). In that event, the partial isolation occurred,

when the inboard valve was opened causing the outboard isolation
valve to g" closed. The corrective action for that event
included a procedural enhancement of filling the RHR System
suction line via the Condensate Service Water system prior to

| performing the flush of the RHR suction piping.
:

.

b. A partial RHR PCIS Group IV isolation occurred on June 23, 1991
(LER 91-005). In that event, a pressure surge while starting
the RHR pump resulted in the outboard RHR SDC suction isolation
valve closing. The corrective actions for that event included "

installation of instrument line snubbers and testing analysis
for the RHR SDC system.

RHR system testing (LER ')1-005, Rev 1) was performed on Februaryc.
28, 1992, when entering the shutdown cooling mode. This mode
was successfully entered without a PCIS Group IV actuation.
The testing revealed no system perturbations.

2. Related Plant System Reviews

a. Separate from this event, a corrective action docut.ent was
issued to review the design and licensing basis for the
PCIS Group IV instrumentation set points.

3. Applicable EIIS System / Components Codes
e

System , tem Code

Primary Containment Isolation System JM
Reactor Heat Removal System B0
Reactor Recirculation System AD
Condensate Service Water System KA

Component Component Code

RHR SDC Inboard and Outboard Isolation Valve ISV
RHR Pumps P

Pressore Switches PS

4. Reportability

This event is being reported pursuant to 10 CFR 50.73 (a)(2)(iv).
|

|

m .ow me

_ _ _ _ _ _ _ _ - _ - - - _ _ _ _ _ _ - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -


