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General Comment
Dear Sir/Madam, 

I would like to bring to your attention some comments regarding Section 7 and Section 8 of the Draft NUREG 
2178 Vol. 2 raised by me an my colleagues at Jacobsen Analytics Ltd. Based on our professional experince 
we believe that some points in Sections 7 and 8 will need further attention in order for the document to 
become a well substantiated Fire PRA guidance. All comments are listed in the attached file. 

I would be happy to discuss these comments further if needed.

Kind regards
Georgi Georgiev
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Attachment 1 

Comments to Sections 7 and 8 of Draft NUREG 2178 Vol. 2 (June 2019 version) 

Section 7 - Floor value for the main control room manual suppression probability 

Page Line Comment 

7-1 
7-2 

12-14 
35-37 

This section is intended to re-evaluate the floor value of the MCR non-suppression 
probability as a replacement of the 0.001 value that is currently used. It should be 
noted that "the probability of having a fire at some point" in the MCR is already 
covered by the fire ignition frequency. Therefore, including it in the non-suppression 
probability will result in double counting the frequency component. 

7-1 23 For at power operation, would not consider Bin 6 transient fires due to welding and 
cutting the MCR to be one of the typical ignition sources. 

7-1 31 This paragraph starts with the discussion the Bin 15 electrical cabinet frequency is 
based on the number of cabinets counted in the MCR. The calculation then 
seemingly applies the full Bin 15 generic frequency to the MCR, whilst in reality the 
MCR would have a small fraction of the total plant wide Bin 15 count and this 
should be reflected in the calculation. 

7-2 6 Saying the MCR represents 20% of the total floor area of the control / auxiliary / 
reactor buildings is overly conservative.  

7-2 11-14 The statement that "the Fire PRA estimates the probability of an event occurring 
over a 24-hour mission time" does not make sense in the context of fire scenario 
frequency calculation. The plant mission time in PRA refers to the time needed for 
the mitigation systems to bring the plant in a safe long-term condition. Therefore, 
the mission time plays no role in the calculation of the MCR fire scenario 
frequencies.  

7-2 35-37 The calculation of the non-suppression probability floor value presented in Section 
7.3 does not appear to have a sound basis. If applied in practice as a direct 
replacement of the 0.001 floor NSP, this approach would result in the following 
scenario frequency equation : 
Scenario Frequency = Ignition Frequency x...x (Ignition Frequency expressed as a 
probability for 24 hours) x (Average NSP) 
 
Where the Ignition frequency appears twice - first directly and then again as a 
probability of a fire within 24 hours. The double counting of the frequency drives the 
resulting number unrealistically low. 

 

Section 8 - Main Control Board Fire Scenarios 

Page Line Comment 

8-3 30-32 
This section does not suggest a threshold CDF value for screening purposes. It is 
not clear how low the CDF should be so that it can be considered sufficiently low. 

8-18 5-15 

This section tries to describe how to estimate the CCDP for when fire damage is 
limited to a single subcomponent on a MCB panel. It is stated the risk contribution 
from such a fire should be bounded by "the quantification of the internal events 
model as random failure probabilities including those associated with ignition of 
individual subcomponents credited in the model". It is further stated "...the model 
quantification assuming a plant trip from the internal events model with no fire 
induced failures can provide a bounding CCDP value to use for calculating the CDF 
associated with this damage state".  
It needs to be noted that the statement in this paragraph is correct only if the 
following two conditions are met: 
1) The ignition probability is included in the components random failure rate, i.e. it is 
not counted out because it is supposed to be covered by fire ignition frequency in 



Section 8 - Main Control Board Fire Scenarios 

Page Line Comment 

Fire PRPA. 
2) The component failure does not cause another more onerous initiating event. For 
example, a spuriously open pressurizer PORV, spuriously open steam dump etc. 
may be triggered by MCB single component failures. 

8-22 24-25 
Clarification should be given on what qualifies as an internal partition that would 
prevent fire spread to adjacent panel. 

8-22 27-28 

Clarification is needed on what constitutes the total surface area of the panel. For 
some panels, a greater proportion of the surface area is simply empty with no 
controls / indication. If this empty surface area is accounted for in the apportioning 
of the frequency then it would effectively dilute the frequency assigned to the panel 
based on linear width.  

8-22 
All of 
Section 8.5 

General point, this circle ZOI approach applied to the surface of panel does not 
account for any cable grouping or cable bundles which could be present 
immediately behind the panel surface. If is often seen that cables are bundled 
together and fire damage to these bundles would expand the damage beyond the 
1.0ft2 ZOI range. 

8-23 7 Should refer to Branch B (not Branch C). 

8-23 13 
The radial distance of 0.15m (6in) seems confusing. Should it not correspond to the 
0.17m (7in) defined on page 8-22, line 10? 

8-31 2 The NSP floor value should read 2.4E-07 (not 2.7E-04). 

8-34 1 "..are set to a value of one..." needs to be changed to "..are set to zero...". 

8-34 4-6 

It is not clear why it has been recommended a single averaged value to be applied, 
when the spread fraction associated with the specific MCB configuration can just as 
easily be applied. 
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