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On April 9, 1987, with all fuel removed from the vessel, closure of half 
of the Primary Containment Isolation System Group III isolation valves 
occurred due to the inadvertent de-energization of an essential 4160 VAC 
bus. This occurred during design change package work on the degraded 
voltage detection circuit for the bus. An inadequate pre-work review of 
the effect of removing power supply fuses to this circuit by the 
Construction Engineer resulted in a-trip of the bus feeder breaker on 
degraded voltage. The root cause of this event was personnel error. The 
Construction Engineer was informed of the need for complete and accurate 
review of the effect of work items, as dictated by plant procedures.  
Loss of power to half of the Group III logic resulted in the isolation.  
Other Engineered Safety -Features designed to.initiate were out of service 
for maintenance at the time of the event and were not challenged.  
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On April 9, 1987, with all fuel removed from the vessel, an essential 
4160 VAC bus was inadvertently de-energized during design change work.  
There are two 4160 VAC Essential Buses (EIIS System Code EA) at the Duane 
Arnold Energy Center. The loss of one of these, bus 1A4 (EA-BU-1A004), 
resulted in closure of half of the Primary Containment Isolation System 
Group III isolation valves due to loss of power to half of this group's 
logic. Other Engineered Safety Features were out of service and 
therefore not challenged. A Group III isolation (EIIS Code JM) is 
provided in the event of a loss of power to minimize the possibility of 
untreated releases via the Reactor Building exhaust.  

A design change package undertaken during this refueling outage adds 
backup fuses to the control circuits of equipment used for plant shutdown 
outside of the Control Room. The addition of backup fuses will ensure 
that the reactor can be brought to cold shutdown without replacement of 
control fuses blown by a postulated fire in the main control room panels.  
As part of this work, the removal of the fuses for the essential 4160 VAC 
bus 1A4 degraded voltage detection circuit was required. In determining 
the effect upon the plant of this action, a contract Construction 
Engineer failed to note that de-energization of a normally energized.  
relay within this circuit would result in a degraded voltage signal being 
received by the essential bus feeder breakers (via contacts of the 
relay). Upon receipt of such a signal, the feeder breakers from offsite 
sources are designed to trip open. Based upon the Construction 
Engineer's description of the effect of the fuse removal, the pulling of 
the fuses was approved for work.  

The intermediate cause of the half Group III isolation was a trip of this 
group's normally energized logic due to loss of power. The root cause 
was personnel error. The Construction Engineer failed to note the 
specific effects on plant components and systems of pulling the fuses.  
Per plant procedure, these effects must be included on the evaluation 
form used when planning the work. As part of the procedural process 
independent verification of the plant's response to the proposed work may 
be requested by the party which performed the initial review or the 
Operations Shift Supervisor responsible for approving the work. This was 
waived, as the removal of the fuses appeared straight-forward with no 
apparent risk with the plant in shutdown. The Construction Engineer was 
informed of the need for complete and accurate review of the effect of 
changes, such as pulling fuses, to plant systems. The importance of 
adequate review of such items regardless of plant mode has been 
emphasized to Operations personnel.  

When the fuses were pulled at 0846 hours on April 9, 1987, the 4160 VAC 
breaker supplying offsite power to essential bus 1A4 tripped as per 
design. The alternate offsite power source breaker for bus 1A4 was 
out of service for outage related activities. The Emergency Diesel 
Generator supplying power to the bus in the event of a degraded voltage 
condition was disassembled for maintenance and therefore did not start.  
The cause of the loss of power to 1A4 was determined soon after the event 
occurred. The bus was re-energized at 0912 hours the same day.  
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Essential bus 1A4 was inadvertently de-energized during the 1980 
refueling outage due to an electrician's error while changing out a 
battery cell (LER 80-014). During the 1985 refueling outage, 1A4 was 
inadvertently de-energized when its supply feeder breaker was bumped by a 
worker coming to the aid of an injured co-worker (LER 85-020). It is 
unlikely the design change activities that caused the loss of an 
essential bus on April 9, 1987 would be performed when at power. Loss of 
an essential bus at power results in an operational transient and 
actuation of numerous Engineered Safety Features, including initiation of 
a Standby Diesel Generator (EIIS System Code EK). This event is being 
reported in accordance with 10 CFR 50.73(a)(2)(iv) as an unexpected 
automatic actuation of an Engineered Safety Feature.
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Iowa Electric Light and Power Company 
May 9, 1987 

DAEC-87-0506 

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. 87-010 

Gentlemen: 

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

Very truly yours, 

Daniel L. Mineck 
Plant Superintendent - Nuclear 

DLM /JRP/go 

Attachment - LER 87-010 

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

NRC Resident Inspector - DAEC 

File A-118a

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


