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MCC Treatment White Paper 

 

The treatment of postulated fires originating at motor control centers (MCCs) should follow 
the guidance in NUREG/CR-6850 as modified by FAQ 08-0042 (see NUREG/CR-6850 
Supplement 1 Section 8).  The guidance provided in FAQ 08-0042 identifies two attributes 
to be considered.  Those two attributes are the adequacy of the sealing of openings and the 
robustness of the door attachments.  FAQ 08-0042 provides criteria and discussions to 
address these issues.  However, questions have arisen regarding the behavior and risk 
implications if well sealed, robustly secured MCCs operating at 440VAC or higher were to be 
treated as capable of propagating a fire to external targets.  These questions are based on 
wording in Chapter 6 of NUREG/CR-6850 that states that panels housing circuit voltages of 
440V or higher should be counted because an arcing fault could compromise panel integrity. 

In order to address this, additional details and methodological treatment are necessary 
beyond that already published in NUREG/CR-6850 or the Supplement.  A simplified 
approach is proposed as an interim treatment pending completion of ongoing industry and 
NRC research activities.  This simplified approach involves the consideration of two factors. 

 F  =  FE x FB 

Where F = fraction of fires originating from a well-sealed, robustly secured 
MCC that damages external targets 

FE = fraction of MCC fires that are energetic enough to breach the 
MCC enclosure  

FB = fraction of MCC fires that damage targets above the MCC based 
on fire modeling (SF) 

 

Given that a fire has occurred at an MCC, it is not realistic nor appropriate to assume that 
all such events would be capable of breaching an otherwise well-sealed, robustly secured 
enclosure.  In order to address this consideration, it is necessary to consider empirical 
evidence from industry fire events. This work was previously completed, and there is an 
available report prepared by an independent panel that can be used (1).  The NRC formal 
response to the panel report did not identify any technical flaw or error in the document (2). 

The independent panel (1) found: 

• The total number of MCC fire events included in the set used to generate the generic 
fire frequency was 53 

o Eight (8) events were excluded from further consideration in the Panel Factor 
Report so as to not dilute the results by inflating the denominator of the 
fraction being generated 

o 21 events were assigned a weight of 0.50 for determination of the total 
population count 

o 24 events were assigned a weight of 1.0 for determination of the total 
population count 
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o The net of the above is an event count of 34.5 which represents the 
denominator of a fraction 

• The 45 events with a non-zero population weight were reviewed 
o Of the events with a counting weight of 0.50, one (1) had an assigned factor 

of 0.50 (net count of 0.25) 
o The remaining 20 events were judged to be incapable of propagating to 

external targets and therefore, could not be capable of breaching a  well-
sealed, robustly secured enclosure 

o Of the events with a counting weight of 1.0, two (2) had an assigned factor of 
0.50 (net count of 1.0) , and five (5) had an assigned factor of 1.0, for a net 
count of 5.0 

o The remaining 17 events were judged to be incapable to propagating to 
external targets and therefore, could not be capable of breaching a well-
sealed, robustly secured enclosure 

 
The determination of the value of FE is based on the 8 events extracted from the panel 
report that were considered to be aggressive or potentially aggressive fire events.  The 
available information from the EPRI Fire Events Database and review notes provided in the 
panel report were used to make a determination of whether there where characteristics 
consistent with an energetic fire event. 
 

• Events 2314 and 2336 each had a counting weight of 1.0 and had clear evidence 
that the enclosure was breeched.  For event 2314, the nature of the event was such 
that a breech would have occurred regardless of the robustness of the enclosure.  
For event 2336, the event description included a narrative using the words “door had 
blown open” 

• Events 177 and 1135 each had a counting weight of 1.0 but were inconclusive and 
were conservatively assigned a value of 0.50 

• The remaining four events were not judged to have characteristics consistent with an 
event capable of breaching a robustly secured enclosure 

o Event 74 is described as having only impacted a single MCC cubicle.  As such, 
it is unlikely that the event could have breached the enclosure as it did not 
impact the internal side wireway within the MCC itself. 

o Event 324 involved an event caused by water intrusion into a lighting panel.  
The event was classified as potentially aggressive due solely to the actuation 
of the Halon fire detection system which is typically actuated by multiple 
smoke detectors.  As such, there is no evidence that the event was energetic 
or had breached the enclosure. 

o Event 534 is characterized by the review panel as having been confined within 
the MCC enclosure. 

o Event 1276 was treated as Undetermined in NUREG/CR-6850 (count of 0.50) 
for the fire frequency development.  The review panel considered this event 
potentially aggressive and assigned a weighting factor of 0.50 (0.25 total).  
The combination of these two factors indicated that there is no strong 
evidence that this event was energetic enough to have breached the MCC 
enclosure. 
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• The net of above is a count of 3.0 
 

A simple ratio of the events that breeched or could have breached the enclosure versus the 
total number of events yields 0.087 (3.0/34.5) as the value for FE.  This assessment is 
conservative since it presumes that all of the fire events reviewed were associated with 
well-sealed, robustly secured MCCs when some of the events are likely to be associated with 
non-well sealed, robustly secured MCCs. 

Based on the assessment presented above, a fire frequency modification factor (FE) of 0.087 
should be used to treat the fraction of MCC fire events that are assumed to be capable of 
breaching an otherwise well-sealed, robustly secured enclosure.  Given that a postulated 
fire scenario has breached a well-sealed, robustly secured enclosure, fire modeling can then 
be applied to treat the fire scenario.  The fire modeling should rely on already established 
methods, treatments, and data as provided in NUREG-1824 and Appendix E of NUREG/CR-
6850. 

A simplified and bounding fire model for thermoplastic cable targets can be used to illustrate 
the integration of fire modeling results to obtain the value of FB.  This simplified treatment 
was developed using the plume centerline temperature correlation from NUREG-1805 and 
the NUREG/CR-6850, Appendix E, Table E-4 heat release rate probability distribution 
applicable to an MCC (per NUREG/CR-6850, Appendix G, p. G-25, including Figures G-6 and 
G-7).  The fire is treated with a characteristic surface area of 3 ft2 (based on an MCC cubicle 
stack characteristic dimensions of 1.5 ft wide by 2 ft deep) with a cable tray target assumed 
to be located 6” above the top of the MCC.  The MCC was assumed to be configured with 
four equal sized cubicles in each stack each 18 inches tall.  The fire in each cubicle was 
assumed to be located at the horizontal centerline of the cubicle.  The fire in the first cubicle 
was assumed to be located at a distance of 1.75 ft below the cable tray (6” between top of 
MCC and cable tray, 6” wireway at the top of the MCC and 9” distance from top of the 
cubicle to the center of the cubicle).  Each subsequent cubicle fire was assumed to be 18” 
below the location of the fire of the cubicle above it. 

This resulted in four cases to be evaluated for the MCC stack.  For each assumed cubicle 
fire, the required heat release rate (HRR) to cause the plume centerline temperature at the 
cable tray location to be equal to the thermoplastic cable damage temperature (205 oC) was 
determined.  The severity factor associated with the HRR was then determined using the 
Gamma distribution parameters from NUREG/CR-6850, Table E-4.  This was repeated for 
each of the assumed cubicle fires.  The resulting four severity factor values were then 
weighted by 0.25 to reflect the equal likelihood of fire occurrence and then summed to 
obtain an aggregate effective severity factor for the entire MCC stack.  The resulting 
aggregate severity factor, FB, was calculated to be 0.45 and represents the fraction of MCC 
fires that could damage the overhead target located 6 inches above the top given that it had 
already breached the enclosure – caused an otherwise well-sealed, robustly secured 
enclosure to become ‘open’.  This 0.45 severity factor is then combined with the previously 
calculated 0.087 term to yield a value for F of 0.039.  Alternatively, a conservative approach 
of assuming all fire scenarios that breach a well-sealed, robustly secured enclosure are at 
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the top of an MCC cubicle can be used to generate a further simplified bounding 
characterization. 
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