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Abstract - A Multi-distinction Equipment Screening Algorithm (MESA) is proposed.
It selectively integrates Dow’s F&EI as its process hazard index technique and ESA
(Equipment Screening Algorithm) as qualitative hazard classification technique, and
retrieves a detailed list of hazardous equipments with the total hazard indices of those
equipments. The inherent expert system, which includes the accident scenarios of the
equipments and processes and experts’ views of them, narrows further down the list
of hazardous equipments and recommends only the most notable candidates. Through
the case study of distinguishing the hazardous ranking of the equipments of the LPG
underground storage process, using the expert system or not, the applicability of
MESA has been validated. Taking the characteristics of the process equipments with
hazardous ranking in the point of process intrinsic safety, this proposed - algorithm
would contribute to providing engineers or managers with information on constructing
safety devices and mitigation devices and on scheduling emergency response planning.
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Fig. 1 Predictive hazard evaluation.
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2. Multi—distinction Equipment
Screening Algorithm (MESA)
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method.

A AEAS #Horg Sd FAAA
24, -rr—y, eHzA, '7’3%(*}%712}) 7
A8(EA, FARY, F4, $HALE, THAH,
23 ?ii:%, boiling point, flash point, 71EH)
daEgch dLozE YIBAE Y8 AU
FA~zYY SuES HEot] FAE=R
A¥A #d FEY MEZ: PA 253, B
154, C 58)¢ Fx 4wt H¥RE det
gz fg X 2 FA agn 246 diE
A B3 e Ewd Algle] e Heol 1y
2 AEs A" DBE HEE reward ¥
penalty & QoA T3 Fx du J¥E= g
o Fale Fa 23 A¥YEE 4 FAHEE
vt ggeoze ¥4 E4E A% s d
W AA2zYY nddF VR FRYEE
of el &A3] dotr At

—

sa7basts A #7E A& 20039 349
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Fig. 5 Plotted result of hazard evaluation.
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Table 8. Input data and the result of hazard evaluation.

(a) Before applying the Expert System DB
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No| U | mmm | BRI [BR PP BEEHR " ) MO |8 | twm | ey (@006 & M EIEE
®Ig) 26) w5 |5 [Re g |80

2R +|8

= 2
2| P-1 |Boostingpump | C3 [4]01231 168 | 0.00980 1,170,000 46,355 0.0000 228 9.0 liquid 250.00 i B A A A |100.0
7| HA Heater C3 [4)04231 (168 100 1,169,940 46,355 40,740.0000 275 7.6 tiquid 5.65 10t B A A A [1000
91! T-1 Cavemn €3 t4]|0/231] 168 | 400,000 1,169,940 46,355 162,960,000 275 6.8 liquid 1.1} 10§ B A A A [100.0
10| P-2 Pump €3 {4)0/|231(168| 0.00980 810,656 46,355 0.0000 275 20.0 liquid 250.00 1 B A A A | 100.0
14 T-2 Dryer C3 |410[231] 168 100.0 810,656 46,355 40,740 323 20.0 liquid 1.11 10§ B A A A |100.0
16) T-3 Dry tank €3 |4]0]231]168 2,185 314,336 46,355 890,169 282 144 liquid 111 i0fB A A A {1008
19| T-5 | Inhibitor drum |MeOH |3 [ 0 | 338 | 234 10 56 20,000 4,074 293 30 tiquid 1.1} 0B | A A A | 1800
24| T-6 | Odorant drum | RSH {4 | 0314 | 237 1.8 2.82 27,419 733 278 3.0 liquid 1.11 10§{B A A A 11000
28} P-3 |Trensferpump| C3 |4]0]231 168 | 0.00980 314,336 46,355 0.0000 278 6.1 tiquid 250.00 1 B A A A {1000
31} T-7 | Water stripper | C3 |4 01231 ] 168 200.0 252,500 46,355 81,480 280 6.0 liquid 1.1t 10§ B A A A [100.0

(b) After applying the Expert System DB
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* 3
2| P-1 |Boostingpump | C3 {4 |0{231 168 0.00980 1,170,000 46,355 0.0000 228 9.0 fiquid 250.00 1 B A C A | 80,0
71 H1 Heater C3 |4)0[231]168 100 1,169,940 46,355 40,740.0000 275 7.6 liquid 5.65 16} B A B A} 9.0
91 T Cavern C3 [4]0}231| 168 400,000 1,169,940 46,355 162,960,000 275 6.8 liquid 1.11 10; B A B A | 900
10] P2 Pump ¢3 {410]231[168 | 0.00980 810,656 46,355 0.0800 75 200 tiquid 250.00 1 B A A A |100.0
14] T2 Dryer C3 |4(0]231|168 1000 810,656 46,355 40,740 "3‘2@ 200 liquid 111 10 B A A A {1200
16f T-3 Dry tank C3 |4}0][231)168 2,185 314,336 46,355 890,169 282 14.4 liquid 1.11 10} B A A A {1000
19| T-5 | Inhibitor druma {MeOH | 3 | 0 | 338 | 284 10 56 26,000 4,074 293 3.0 liquid [RT 10§ B A o] A | 800
24| T-6 | Odorant drum | RSH {4 {0314 | 237 1.8 2.82 27,419 733 278 3.0 tiquid 111 10} B A C A | 800
28| P-3 [Transferpump| C3 (4]0 |23t ] 168 0.00980 314,336 46,355 0.0000 78 6.1 liquid 250.00 1 B A B A | 900
31| T-7 | Waterstripper | C3 [4]0) 231|168 200.0 252,500 46,355 81,480 280 6.0 liquid 111 10§ B A B A | 900
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