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Abstract - To propose a cause analysis method of pressurized facilities, a likelihood of failure
(LOF) for the thinning module by hydrochloric acid corrosion was analyzed through the
risk-based inspection (RBI) using API-581 BRD. For this investigation, the technical module
subfactor (TMSF), as a main factor of the LOF, was estimated, and the effects of parameters
on the TMSF were analyzed quantitatively. As a result, we found that the TMSF increased
with increasing chloride ion concentration and temperature, but it decreased with increasing
thickness of the facilities, inspection number and inspection effectiveness. Also, the TMSF
showed a relatively low value for the monitoring system implemented and the overdesign
factor>1.5. In this condition, the TMSF changed sensitively with the inspection number, the
inspection effectiveness and the overdesign factor, and its magnitude varied with the monitoring

system.
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Table 1. Parameter ranges for calculation of TMSF at the HCI thinning.

ool o@ AL by a4

Temperature Thickness . Inspection Overdesign Monitoring
No (°F) Used year (inch) Inspection no. effectiveness factor type
1 <100 1 1 0 Highly 1.0~15 None
2| 100~150 2 2 1 Usually >15 Corrosometer
probe
3 151~200 3 3 2 Fairly Corrosion
coupon
4 >200 5 5 3 Poorly
5 10 4
6 20 5

¥ Shaded areas represent standard conditions.

Thinning
Module

Corrosion Rate? .l DM Corrosion Rate?

‘ Thickness }—D{ Calculate ar/t }4—{ Time ‘
l—Yes No—l
Tspection
Effectiveness
TMSF(Localized) TMSF(General)
1—‘ Inspection Nurnber '—b

No
TMSF X3

Fig. 1. Algorithm of TMSF -calculation for
the thinning module.
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Fig. 2. Effect of Cl concentration and temperature on corrosion rate and TMSF at standard
conditions.
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Fig. 3. Effect of Cl concentration and temperature on TMSF with various used years.
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