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Lesson Learned  
Breaker Failure due to Multiple Reclose Attempts 
 
Primary Interest Groups 

Transmission Operators (TOPs) 
Transmission Owners (TOs) 
Generation Owners (GOs) 
Generation Operators (GOPs) 
 
Problem Statement 

During a 115 kV permanent line fault, a line breaker malfunctioned and reclosed into the fault eight times 
before failing internally, resulting in a bus differential lockout clearing all breakers on the 115 kV bus. 
After working with the manufacturer, it was determined that the issue was caused by maintenance being 
done on the breaker incorrectly.  
 
Details 

During a winter storm, a tree fell into a 115 kV line, breaking the C-phase conductor. The C-phase 
conductor fell and made permanent contact with the grounded transmission tower. The breakers at both 
ends of the line properly tripped to clear the fault. Both breakers then properly attempted a reclose and 
then tripped back open due to the permanent fault. After this second trip, one of the breakers 
malfunctioned and improperly self-initiated reclosures into the faulted line seven more times. During the 
final reclose attempt into the faulted line, the breaker failed to interrupt the fault and eventually faulted 
internally on the C-phase, causing the main bus differential lockout relay to properly operate and open all 
breakers on the 115 kV bus. All relaying operations worked properly for this event. The failed breaker was 
removed from service for further investigation and a replacement breaker was installed in its place.  
 
Corrective Actions 

The failed breaker was an ABB 121PM40-20 breaker and is a common breaker on this entity’s system. The 
potential impact of future events with this type of breaker made this a high priority for the entity. The 
entity enlisted the manufacturer’s help in troubleshooting the breaker. It was found that there was an 
insufficient gap between the top of the close-coil plunger and the close lever in the breaker’s FSA-2 
closing mechanism. The instructions for this breaker call for a 2–4 mm gap, but this breaker had a 0 mm 
gap. The troubleshooting team determined the issue could be visually identified without removing the 
breakers from service. They developed a procedure for field personnel to identify and correct this issue on 
other breakers on their system. Excerpts of the essential parts of that procedure can be found on the 
following pages. 
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Excerpts from the procedure manual developed to identify and correct issues: 
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Lesson Learned 

The failed breaker was an ABB 121PM40-20 breaker and the entity engaged in a contract to have an ABB 
representative assist in troubleshooting the breaker. It was found that there was an insufficient gap 
between the top of the close-coil plunger and the close lever in the breaker’s FSA-2 mechanism. The 
instructions for this breaker call for a 2–4 mm gap but this breaker had a 0 mm gap. There were felt-pen 
markings near the close-coil brackets that indicated the close-latch assembly, close coil, or both had been 
worked on in the past. It is likely that this gap insufficiency was introduced during the time of work rather 
than during the manufacturing process. The troubleshooting team was able to replicate the breaker self-
initiated reclose issue and once the gap adjustment was made the self-initiated reclosing no longer 
occurred.  
 
It is important to note that the self-reclosing only occurs when there is a “trip-reclose-trip” sequence of 
operations like there would be during a permanent fault on a position that utilizes automatic reclosing. 
Therefore, this problem does not pose a safety hazard for hold orders or cutting out reclosing on breakers 
with this FSA-2 mechanism type. The entity has a large number of these breakers and issued a substation 
maintenance alert to all districts with ABB 72PM, 121PM, and 145PM breakers equipped with FSA-2 
mechanisms. 
 
In addition to the alert that was issued, the entity included a step to verify the gap parameters in their 
breaker diagnostic checklists that are used during maintenance activities.  
 
The entity wants to clarify that breakers with this type of mechanism do not come from the factory with 
this issue. The issue can only be introduced when the close-latch assembly is replaced, when a close-coil is 
replaced, or when both components are replaced. If maintenance crews check and adjust the gap 
between the top of the close-coil plunger and the close-lever using the parameters listed in the 
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instruction book after parts replacement, then the self-reclosing issue cannot occur. 
 
NERC’s goal with publishing lessons learned is to provide industry with technical and understandable 
information that assists them with maintaining the reliability of the bulk power system. NERC is asking 
entities who have taken action on this lesson learned to respond to the short survey provided in the link 
below. 
 
Click here for: Lesson Learned Comment Form 
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