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production process by using the Thermococcus onnurineus NA1 was conducted
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Revised 5 July, 2018 and advanced methodology to compensate the weakness of previous FMEA

Accepted 31 August, 2018 methodology was applied. To bring out more quantitative and precise FMEA re-
sult for bio-hydrogen production process, fuzzy logic and potential loss cost esti-
mated from ASPEN Capital Cost Estimator (ACCE) was introduced. Consequently,
risk for releasing the flammable gases via internal leakage of steam tube which
to control the operating temperature of main reactor was caution status in FMEA
result without applying the fuzzification and ACCE. Moreover, probability of the
steam tube plugging caused by solid property like medium was still caution
status. As to apply the fuzzy logic and potential loss cost estimated from ACCE,
a couple of caution status was unexpectedly upgraded to high dangerous status
since the potential loss cost of steam tube for main reactor and decrease in prod-
uct gases are higher than expected.
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Fig. 1. Process schematic for Pilot plant of bio-hydrogen production from syngas
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Table 1. Simulation result on shift reactor (R-201A/B)

Shift reactor
Contents
IN OouT
Pressure (barg) 7.8 7.8
Temperature (C) 80 80
Flow rate (kg/hr) 930 1,463
CO 61.5 2.1
Gas H, 313 53.7
composition CO, 5.8 384
(mol,%) H,0 - 5.1
N, 13 0.8
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Fig. 3. Failure mode effect analysis (FMEA) sheet for bio-hydrogen production process
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