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the number of cracked nozzles is just F multiplied by the number of nozzles (69 for 

current calculations). Numerical calculations round off to nearest integer.  

2. For each cracked nozzle, randomly select a crack size (currently given by a cubic 

distribution).  

3. For each cracked nozzle, randomly select a crack growth rate parameter A fpm a 

lognormal distribution. At 3250C, the log mean of the distribution is -26.48, the 

corresponding value of A is 3.16 x 10-12. and the standard deviation is 1.06. Selection is 

limited to up half of crack growth rate distribution. For other temperatures adjust the 

mean value of A by Arrhenius extrapolation and compute a new log mean. For example, 

at 318*C, the mean value of A is 2.29 x 10-12, and the log mean of the distribution is 

26.80. The distribution just shifts left or right with temperature, the standard deviation 

is unaffected.  

4. Determine time to failure for each crack nozzle based on crack size and value of A.  

[Deterministic calculations were done for a range of crack sizes and values of A. The 

results for arbitrary A and crack size are interpolated from the resulting table. The table 

does not need to be recomputed for different temperatures, just the distribution from 

which A is selected.] 

5. If there are n cracked nozzles in a trial, the time to failure Is the minimum value for any 

one of the cracked nozzles. If there are no cracked nozzles, the time to failure is 

arbitrarily set to a large number (10000 months).  

The trials are repeated (10000 times) to generate a distribution of failure times. The times are 

rank ordered and the fraction of failure times shorter than a given failure time is computed as 

a median rank (for 10000 trials median rank is indistinguishable from regular fraction). The 

probability of failure at a given time is then equal to the fraction of failure times shorter than 

the time of interest (typically 18 or 24 months). Conversely, the time to a given probability of 

failure (0.01, 0. 1) can be determined.  

Model assumes failure is dominated by existing cracks at the starting time. It could be applied 

incrementally by applying-at-ay 5 year intervals, and then following the old and new cohort of 

cracks.  

Weakest link in model is assumed distribution of cracks. Cubic was chosen because (1) simple 

and avoids excessive manipulation of very limited data, (2) typically expect likelihood of large 

cracks to decrease rapidly, (3) maintains fraction of cracks > 160 =0. 1 consistent with current 

field data.  

Initiation model can be updated by including new inspection results. Crack distribution model 

can be varied (quadratic or quartic) depending on whether new large circumferential cracks are 

found or not found.  
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