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~BSTRACT (Limit to 1400 spaces, i.e., approximately 15 Single-spaced typewritten lines) 

From September 4, 2007 at 17:00 until September 5, 2007 at 00: 15, the Farley Unit 1 Component Cooling 
Water (CCW) system [CG] was inoperable due to failures of two different types of breakers, concurrent with a 
planned maintenance outage on the swing pump. Although Pump 1A (8 Train pump) was in fact in operation 
during this period, no assurance of CCW pump capability to start on demand existed. The 1C (A Train) CCW 
pump breaker and the 1A (8 Train) CCW pump breaker failed to start on independent start demands, 
associated with a period in which the 18 CCW (SWing) pump was out of service for maintenance. The 1A 
CCW pump breaker was an Allis-Chalmers breaker scheduled for replacement which failed due to wear 
related degradation. The 1C CCW pump breaker was a new Cutler-Hammer breaker recently installed which 
failed due to a combination of operator manipulation of the breaker foot pedal and inadequate linkage margin 
caused by the setup of the breaker linkage. 

To ensure proper operation of Cutler-Hammer breakers, operator guidance for breaker pre-start checks has 
been revised. 80th the failed Cutler-Hammer breaker and the failed Allis-Chalmers breaker were replaced. 
All Allis Chalmers 4kv breakers supplying safety related loads will be replaced by March 31, 2008. To prOVide 
increased reliability margin, all installed Cutler Hammer breakers in safety related applications will be verified 
to be within revised linkage setup specifications by November 30,2008 (end of Unit 2 Refueling Outage 19). 
All Cutler Hammer breakers scheduled for installation in safety related applications will be verified to be within 
revised linkage setup specifications prior to installation. 
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Westinghouse -­ Pressurized Water Reactor 
Energy Industry Identification Codes are identified in the text as [XX] 

Description of Event 

From September 4, 2007 at 17:00 until September 5, 2007 at 00: 15, the Farley Unit 1 Component 
Cooling Water (CCW) system lCG] was inoperable due to failures of two different types of breakers, 
concurrent with a planned maintenance outage on the swing pump. Although Pump 1A (8 Train pump) 
was in fact in operation, no assurance of CCW pump capability to start on demand existed. This 
condition is reportable under 10 CFR 50.73(a)(2)(v)(6) and (a)(2)(v)(D). This conclusion is based on 
results of investigation of the events described below. 

Farley Nuclear Plant is currently in the process of replacing its obsolete Allis-Chalmers 4kv safety 
related breakers [EB] with Cutler-Hammer breakers. At the time of this event, the 1A (6 Train) CCW 
pump was supplied by an Allis-Chalmers breaker, and the 1C (A Train) CCW pump was supplied by a 
Cutler-Hammer breaker. The Cutler-Hammer breaker had been installed on July 19, 2007 and had 
been closed successfully three out of three times in the course of normal operational activities. 

On September 4,2007 at 03:14 the Component Cooling Water (CCW) Pump 1A (8 Train pump) was 
started in support of a planned maintenance outage on CCW Pump 1B, the swing pump, which can be 
aligned manually to either train. The breaker was in fact closed and the pump was in operation, but, as 
the investigation determined, due to a wear-related degradation of this Allis-Chalmers breaker, it may 
not have re-closed on demand in the event of a Loss of Site Power (LOSP). 

On September 4, 2007 at 03:24, the tagoo1 of CCW Pump 18, which had been supplying the B Train, 
for scheduled maintenance commenced, and was completed at 04:57. 

On September 4, 2007 at 17:00, the System Operator depressed the foot pedal for the CCW Pump 1C 
(A Train pump) feeder breaker DF-04 (new Cutler-Hammer breaker) due to a misapplication of 
procedure requirements as part of a pre-start breaker check. Based on results of investigation, this 
action in combination with inadequate linkage margin caused by the setup of the breaker linkage 
rendered the breaker incapable of closing on demand. Later, at 18:49, the CCW Pump 1C failed to start 
on demand due to breaker DF-04 having tripped free. The breaker was replaced, the pump restarted, 
and CCW Pump 1C (A Train) declared OPERABLE on September 5,2007, at 00:15. 

On September 5, 2007 at 02:33 the CCW Pump 18 was started following maintenance and CCW Pump 
1A was stopped. 

On September 5, 2007 at 03:42, CCW pump 1A breaker DG-04 (Allis-Chalmers breaker) failed to close 
resulting in pump failure to start. Although 1A CCW pump was inoperable at this point, the B train was 
OPERABLE since post maintenance testing of 16 pump was satisfactory. 
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On September 5 at 16:04, after development of a troubleshooting plan, a manual restart of CCW pump 
1A breaker DG-04 was attempted and the breaker closed successfully in the undisturbed condition. 
However, this breaker was subsequently replaced to allow investigation of the breaker which had failed. 
Based on results of subsequent investigation, a duty cycle and wear related degradation mechanism ­
misalignment of the closing latch to the latch roller and bending of a roll pin associated with the closing 
latch - was present in the breaker at the time. 

Cause of Event 

This event was caused by failures of two different types of breakers, concurrent with a planned
 
maintenance outage on the swing pump.
 

The failure of the Cutler-Hammer breaker was due to a combination of depressing the foot pedal due to 
misapplication of procedural requirements, and inadequate linkage margin caused by the setup of the 
breaker linkage in the trip latch plunger interlock. All 4kv breakers of both types have an interlock 
plunger that must drop into a notch in the guide rail in the switchgear, to ensure that the breaker 
mechanically cannot close unless it is fully racked in. Both types of breakers have a foot pedal 
mechanically connected to this plunger and the breaker mechanical linkage, used in lifting the plunger 
when racking the breaker in or out. 

Due to previous corrective action for breaker failures in Allis-Chalmers breakers associated with the 
plunger being bound in a not full down position, guidance and training had been implemented the 
previous week for operators racking in breakers to verify that the plunger was full down and free to 
move, by checking the foot pedal. (The plunger interlock works similarly in both Allis-Chalmers and 
Cutler-Hammer breakers). Depressing the foot pedal relieves the play in the linkage, which can 
operate the trip latch, independently of the plunger. This action was appropriate when racking the 
breaker in, to ensure safe racking, but was not appropriate for pre-start checks in other circumstances, 
since it slightly changed the position of the breaker mechanical linkage. (lifting the foot pedal resets 
the linkage to its proper position). In combination with the inadequate linkage margin caused by the 
setup of the breaker linkage, depressing the foot pedal caused the breaker to trip free when demanded 
to close. Procedure guidance did not provide necessary detail to perform the foot pedal manipulation 
only when racking in the breaker. 

The failure of the Allis-Chalmers breaker was due to a failure mechanism, not previously seen, of 
misalignment of the closing latch to the latch roller and bending of a roll pin associated with the closing 
latch, which deflected the breaker operating linkage from its correct position. This resulted in 
intermittent failure of the breaker to close. This misalignment and bending is believed to be due to 
cumulative aging and wear of the breaker. Aging and wear had previously been identified as a cause of 
declining reliability of Allis-Chalmers breakers. An expedited program for replacement of the Allis­
Chalmers breakers with Cutler-Hammer breakers was in progress, and replacement of this breaker had 
been schedUled, but not performed, as of the time this failure occurred. 
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Safety Assessment 

FNP Unit 1 operated at 100 percent power in steady state throughout this event. System function 
would not have been lost unless an LOSP had occurred, since the 1A CCW pump was in fact already 
running. Based on subsequent troubleshooting, the failure of the 1A CCW pump breaker was an 
intermittent failure. The next close attempt for the breaker, with it undisturbed following the failure, was 
succesSful. Existing emergency procedures for an lOSP require a manual start attempt in the event of 
an automatic start failure. This indicates that the likelihood of successful manual restoration of system 
function from the control room was high. The total time system function would not have been available 
in the event of an LOSP was 7 hours and 15 minutes. An LOSP did not occur; system function other 
than auto-start was not lost, and therefore the health and safety of the public were unaffected by this 
event. 

Cutler-Hammer breaker reliability: This was the first demand failure of a Cutler-Hammer breaker at 
FNP due to breaker problems and followed the changed operating practice in foot pedal manipulation. 
Investigation determined that mechanical linkage was set up with inadequate margin on this breaker. 
In conjunction with the incorrect linkage specification, the slight movement of the mechanical interlock 
induced by the foot pedal caused the breaker to fail to close on demand. 

Allis-Chalmers breaker reliability: FNP has a project in progress to replace all safety related Allis­
Chalmers breakers with Cutler-Hammer breakers due to their aging and obsolescence. 

Corrective Action 

Both breakers were replaced and functionally tested satisfactorily. 

Operations night orders were issued and procedures revised to eliminate manipulation of the foot pedal 
during pre-start breaker checks, and to lift the foot pedal following racking to properly reset the 
mechanical interlock linkage. This action ensures proper breaker operation. 

To provide additional reliability margin and assurance of breaker closure for reliable operation, the 
breaker linkage setup specifications were revised. Cutler-Hammer breakers in safety related 
applications will be verified to be within the revised linkage setup specifications by November 30, 2008 
(end of Unit 2 Refueling Outage 19). 

Cutler-Hammer breakers scheduled for installation will be verified to be within revised breaker linkage 
setup specifications prior to installation. The installation procedure has been revised to reflect the 
revised specifications and in accordance with the existing maintenance procedure development 
program will be incorporated into applicable new breaker PM procedures when they are developed. 

All Allis-Chalmers 4kv breakers supplying safety related loads will be replaced by March 31, 2008. 
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Additional Information 

The following LEA has been submitted in the last two years on 4kv breaker issues: 

LEA 2007-001-00 Units 1 and 2 Technical Specification 3.8.1 Violation Due to Failure of 
Breaker I Mechanism-Operated cell Switch 

The NAC has conducted an Augmented Inspection in response to this event. 
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