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Abstract — To use pressurized facilities safely and effectively, a likelihood of failure (LOF) for the brittle

fracture was analyzed quantitatively through the risk based inspection using API-581 BRD. We found that
for the case of the low temperature/low toughness and the temper embrittlement, the technical module
subfactor (TMSF) showed high value for the A impact curve, low temperature, and the no post weld heat
treatment. But the risk didn't significantly change at the 855°F embrittlement, and the LOF for the sigma
phase embrittlement showed high value at low temperature of the high sigma.
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Fig. 1. Algorithm of TMSF calculation for the brittle fracture.
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Table 1. Parameter ranges for calculation of TMSF at the
low temperature/low toughness fracture.

Parameters Ranges
10, 50, 100, 150, 200, 250, 300

025,05, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0

Temperature (°F)
Thickness (inch)
Impact curve A B,C D
PWHT® Yes, No
YIPWHT : post weld heat treated
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Fig. 2. Effect of temperature, PWHT, and thickness on TMSF for the low temperature/low toughness of brittle fracture.
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Table 2. Parameter ranges for calculation of TMSF at the
temper embrittlement of brittle fracture.

Parameters Ranges

650, 700, 750, 800, 900, 1000, 1070
1.0, 2.0, 3.0, 4.0

A B, CD

Yes, No

Temperature (°F)
Thickness (inch)
Impact curve
PWHT
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Fig. 3. Effect of temperature, PWHT, and thickness on TMSF for the temper embrittlement of brittle fracture.
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Fig. 4. Effect of temperature and sigma phase type on

TMSF for the sigma phase embrittlement of brittle
fracture.
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