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Exclusion of Low Risk Trains/Segments From Unavailability Monitoring 

MSPI monitors URI and UAI for a rolling period of three years.  NEI 99-02 section F 2.3.5 
discusses Birnbaum importance as it relates the exclusion of some valves and circuit breakers 
from the requirement to monitor those components for failures. For 

B = CDF*[FV/UR]max 

If the Birnbaum importance (B) of a component (adjusted for Common Cause failure and 
Initiating Event frequency) is less than 1.0E-06, it may be excluded from the requirement to 
monitor for failures. 

Currently, in NEI 99-02, there is no similar exclusion for monitoring the unavailability of trains 
or segments that have a low Birnbaum importance.  In a three year period, there are 26,280 
hours.  Throughout the industry, it is not unusual to see trains or segments that can incur tens, if 
not hundreds of thousands of unavailability hours and remain Green.  This means that they could 
be unavailable over the entire monitoring period and not make the indicator go white.  Similar to 
monitored components, one can calculate the Birnbaum importance of individual trains or 
segments: 

B = CDF*[FVUAP/UAP]max 

Where FVUAP is a Basic Event in the PRA model and UAP is the Basic Event probability 
adjusted for Initiating Event frequency, if applicable. 

The following was calculated from a plant’s data.  The plant name and names of the segments 
have been changed: 

Plant X Cooling Water Unavailability 
Segment SegmentA SegmentB SegmentC Loop B Loop A Train B Train A 
CDF 1.07E-05 1.07E-05 1.07E-05 1.07E-05 1.07E-05 1.07E-05 1.07E-05 

FVUAP 2.13E-03 9.54E-04 1.42E-03 3.62E-03 2.61E-03 1.98E-02 1.69E-02 
UAP 1.18E-02 1.07E-02 1.18E-02 7.32E-04 7.32E-04 2.59E-03 2.59E-03 
Birnbaum 1.93E-06 9.54E-07 1.29E-06 5.29E-05 3.82E-05 8.18E-05 6.98E-05 

Hours to 
White 14,240 29,120 21,360 519 720 355 407 

The hours to White in this table came from the plant’s MSPI Margin report.  This indicates that 
the hours to remain Green reaches the three year total of 26,280 when the Birnbaum importance 
is approximately 1E-06.  Since the impact of the train or segment unavailability is added to other 
trains and URI to calculate MSPI, the impact of a train with a Birnbaum of 1E-06 can’t be 
ignored.  Industry recommends that any train or segment that has a Birnbaum of < 1E-07 be 
excluded from the requirement to monitor for unavailability. 
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Overview 

• Problem statement 
• Purpose of the analysis 
• Current distribution of trains 
• Approach 
• Results 
• Conclusions 
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Problem Statement 

• An ROPTF whitepaper has proposed that NEI 
99-02 provide an exclusion for monitoring 
unavailability of trains or segments having a 
low Birnbaum importance. 

• The ROPTF recommends excluding any train or 
segment having a Birnbaum value < 1E-07. 

• A study of the effects of this exclusion on MSPI 
is summarized in following slides. 
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Study Description 
• UAI for each train is calculated for the end of 2Q2014. 
• MS ACCESS simulation database was use which does not fully match the rounding 

algorithms used in INPO CDE, but results are representative of what CDE would 
provide. 

• UAI for the overall MSPI system is calculated for five cases: 
1. Status quo (train data as listed) 
2. Excluding trains with Birnbaums less than 1E-20 
3. Excluding trains with Birnbaums less than 1E-8 
4. Excluding trains with Birnbaums less than 1E-7 
5. Excluding trains with Birnbaums less than 1E-6  

• For Cases 2-5, unavailable hours are set to the number of critical hours (i.e., 100% 
unavailable). 

• For Cases 2-5, difference in MSPI result from excluded train/segments is calculated 
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Distribution of Trains/Segments by Birnbaum 
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Conclusions 

• Case 3 shows that a Birnbaum exclusion criterion of ≤ 1E-08 would 
show essentially no change in calculated values (i.e., ~5%,) 
- As MSPI is reported to 2 significant differences, 5% is below the 

reported precision of the value 
• Case 4 shows that a Birnbaum exclusion criterion of ≤ 1E-07 could 

result in a color change for MSPI, but only if all trains/segments in 
the system are at/near 100% unavailability. 
- Typical unavailability values would result in <1E-7 change (10% of 

White threshold) in MSPI 
• The study conservatively assumes 100% unavailability of all trains. 

Actual unavailability is typically 1% - 5%. 
• To avoid CDE issues, at least one train per system must be 

monitored if all trains in a system met the exclusion criterion. 
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