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On September 10, 1987, with the plant in power operation, a Primary 
Containment Isolation Valve (PCIS) in the Reactor Core Isolation Cooling 
(RCIC) System cycled to its fail-safe closed position due to a loss of 

power. The power to the controlling solenoid valve of air-operated 
valve CV2411 was lost due to loose terminal connections at the power 
supply breaker. The root cause of the loose connections is unknown.  
CV2411 is designed to isolate the RCIC steam line condensate drain path 
upon RCIC initiation. The other, non-PCIS, valve powered from this 
breaker also cycled to its fail-safe position. The position indications 
for both valves in the Control Room were lost, as would be expected on a 
loss of valve control power.  

The unplanned isolation on September 10, 1987 did not render RCIC 

inoperable. Power was restored after nine minutis at approximately the 
time the closed-in breaker switch was touched during investigation into 
the cause of the PCIS isolation. The breaker was later examined and 
terminal connections tightened. A previous intermittent power event 
from a breaker on the same panel occurred in May of 1987. Preventive 
maintenance recently performed on these breakers may have contributed to 
the loose connections. Plant Training has been informed.  .. 7104027 .. 71012.  
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I. DESCRIPTION OF EVENT: 

On September 10, 1987, with the reactor at 88% power, a Reactor Core Isolation 
Cooling (RCIC) System (EIIS System Code BN) Group VIII Isolation valve (EIIS 
System JM) cycled to its fail-safe closed position due to a loss of power.  
There were no inoperable components or systems which would have had an effect 
on this event.  

At 0940 hours the "RCIC Turbine Inlet Steam Line Drain Pot Hi Level" 
annunciator was received in the Control Room. The RCIC steam line drain pot is 
the collection point for the steam condensate which forms within the RCIC steam 
supply line up to the RCIC turbine inlet steam supply valve. This piping is 
normally open to the reactor. A drain pot high level is indicative of a closed 
drain path, and therefore the potential for excessive buildup of condensate 
within the RCIC lines. Upon investigating the cause of the annunciator 
activation, Operators in the Control Room noted the position indicating lights 
were not lit for a drain valve, CV2411, downstream of the drain pot. CV2411 is 
a Primary Containment Isolation System (PCIS) valve (Component Code JM-ISV).  
In addition, the position indicating lights were also not lit for CV2436, a 
RCIC condensate discharge to radwaste valve (BN-ISV) which is not a PCIS 
valve.  

By design, CV2411 automatically closes upon RCIC initiation to prevent 
diversion of steam from the RCIC turbine (BN-TRB). This valve is air operated, 
with the air pressure regulated by a solenoid valve. The valve is normally 
open, with its controlling solenoid valve energized (SV2411, JM-PSV). When the 
solenoid valve is de-energized, air pressure is removed from CV2411 and this 
valve closes. This isolation valve is considered fail-safe in that a loss of 
either-power to its controlling solenoid valve or instrument air pressure 
results in its cycling to and remaining in its system isolation position.  
CV2436 shares the same power source and is controlled in the same manner.  
Instrument air was not lost at the time of this event.  

An Operator was dispatched to the RCIC room to verify the valves' position and 
to see if some condition within the room might have caused the valves to cycle 
to their fail-safe closed position.. He found the valves de-energized and in 
the closed position, and no activities or conditions within the RCIC turbine 
area which could have resulted in the isolation.  

An Operator was dispatched to the 125 VDC panel (EIIS System Code EF) from 
which the power for the two valves' controlling solenoids and indication 
originates. The breaker for the valves' circuit was-found in the "On" or 
"closed-in" position. This breaker is a Westinghouse "EHB" model. The 
Operator received permission from the control room to push the breaker switch 
in the "On" direction. At 0949 hours the same day, approximately the time the 
switch was pushed, the valves' control circuitry and controlling solenoid 
valves regained power, and CV2411 and CV2426 cycled back open. This was noted 
by the Operator in the RCIC room. Valve indication was again observed in the 
Control Room. The valves were then cycled several times from the Control Room 
to insure operability.  

MC FORM 386A 
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II. CAUSE OF EVENT: 

The cause of the closure of PCIS valve CV2411 and loss of its indication in 

the Control Room was a loss of power to the valves' control and indication 

circuitry and controlling solenoid valves. The intermediate cause of the 
loss of power was determined to be loose terminal connections on the 
supplying breaker. This was established as follows in the next two 

paragraphs: 

The solenoid valves and valve indication for CV2411 and CV2436 in the Control 
Room share the same power source. There are no other loads on this circuit.  

The power for both valves is carried to the Control Room via one cable, and 

then is split into separate sources for each valve and carried to the RCIC 
room in separate cables. It is unlikely anything within the RCIC room itself 

would have caused loss of power to both solenoid valves. There is no 

evidence of ongoing activities (such as surveillance tests) in the Control 

Room which would nave effected the power source to both solenoid valves and 
the control and indication circuitry.  

The 125 VDC breaker for the two solenoid valves was found in the "On" 

position. This breaker is located in an essential switchgear room in the 

turbine building, which is a mild environment. Power was restored at 

approximately the same time the breaker switch was pushed in the "On" 
direction. The Operator who worked with the breaker reported there was 
little or no additional movement in the "On" direction when he pushed the 
breaker switch. An on-line examination of the breaker after this event 

disclosed no "black marks" or evidence of an open circuit but some connection 
screws on the breaker were found slightly loose. In May of 1987 a loose 

terminal wire was determined to be the cause of intermittent power from 
another breaker in the same panel. These are molded-case circuit breakers 

for which internal failure at normal power ranges is highly unlikely.  
Breakers on this panel were fully tested in April, 1987 as part of the plant 

preventive maintenance schedule and no problems were found. The breaker for 
CV2411 and the one repaired in May of 1987 have both continued to function 
normally since their terminals were tightened. Therefore, it appears highly 
likely the cause of the loss of power to CV2411 was loose terminal 
connections at the breaker. The reason for terminals being loose, which is 

the root cause of this event, is unknown.  

III. ANALYSIS OF EVENT: 

There was no effect on the safe operation of the plant from this event.  

Closure of the RCIC steam supply condensate drain valve is a fail-safe 

condition, which would have occurred had RCIC been initiated. The RCIC steam 

supply drain pot is automatically bypassed on high level to ensure adequate 
line drainage. Condensate drained to Radwaste when the RCIC turbine is not 

being operated is otherwise returned to the RCIC system.  

N::C FORM 36A 
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The worst-case effect of this event would have occurred if the drain pot 
bypass had not worked correctly (an additional failure) and the time required 
to repair the circuit and reopen the drain pot drain line had been greater.  
Greatly excessive condensate buildup within the RCIC steam supply line would 
then have had the potential for damaging the RCIC turbine should it have 
initiated at that same time. The worst case effect of the RCIC inoperability 
with the reactor in run mode is to lose this sytem's ability to maintain 
reactor vessel inventory during events which do not depressurize the vessel.  
RCIC is not an Emergency Core Cooling System (ECCS) and the High Pressure 
Coolant Injection (HPCI) system (EIIS System Code BJ) provides full 
redundancy during RCIC inoperability.  

CV2411 is considered part of the Primary Containment Isolation System.  
Isolation of this valve constitutes the RCIC portion of a Group VIII 
Isolation. As previously stated, this isolation normally occurs upon RCIC 
initiation. This event is being reported pursuant to 10 CFR 50.73(a)(2)(iv) 
as the actuation of an Engineered Safety Feature.  

IV. CORRECTIVE ACTION: 

Following resumption of valve indication and power to the controlling 
solenoids, the valves were cycled several times to insure operability. The 
breaker was examined and some terminal connections tightened. It has 
remained fully functional since that time.  

The event has been discussed with Training, as the possibility exists that 
the April, 1987 inspection and testing of this breaker may have contributed 
to the loose connections. Greater care when performing this type of work may 
need to be emphasized.  

V. ADDITIONAL INFORMATION: 

A. Failed Component Identification: 

There were no components found to have failed during the course of 
this investigation.  

B. Previous Similar Events: 

A review of plant history found one previous case of intermittent 
power supply from breakers on this type. This is the aforementioned 
event in May of 1987, when loose terminals were found as the cause.  
A grounded breaker was found on this panel in 1984. It was due to 
deterioration of the breaker terminal block. Overall, plant records 
indicate this type of breaker has been a.very reliable component.  
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Iowa Electric Light and Power Company 
October 12, 1987 

DAEC-87- 1005 

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D. C. 20555 

Subject: Duane Arnold Energy Center 
Docket No. 50-331 
Op. License DPR-49 
Licensee Event Report No. 87-027

Gentlemen:

In accordance with 10 CFR 50.73 
subject Licensee Event Report.

please find attached a copy of the

Very truly yours,

Rick L. Han n 
Plant Superintendent

RLH/JRP/go 

Attachment - LER 87-027

cc: Mr. A. Bert Davis 
Regional Administrator 
Region III 
U. S. Nuclear Regulatory 
799 Roosevelt Road 
Glen Ellyn, IL 60137

Commission

NRC Resident Inspector - DAEC 

File A-118a

Duane Arnold Energy Center * 3277 DAEC Road * Palo, Iowa 52324 * 319/851-7611 111
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