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Abstract - A quantitative risk assessment and consequence analysis for PBL(Poly
Butadiene Latex) reaction processes were performed. As a result of the quantitative risk
assessment, for the accident probability of PBL reactors causing a reaction runaway,
was calculated as 9.197X10%/yr

The most important factor that affected the accident probability of PBL reactor was
the relief device. When the reactor exploded, peak overpressure at the target point was
5.066% 10°(Pa) and the range of effects windows to be broken occurred in almost all of
the factory areas.

The maximum radius of effect was 27m, in which workers could be die by the
direct, for eardrum damage was calculated at 77m. When the PBL reactor exploded, the
extent of structural damage to buildings was calculated from the center of the
explosion to a range of 52m.



Age - BEF - HBA - AYHY

The results of the study’s assessment have provided a direction for facility’s
improvement as well as effective safety investment.
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Fig. 1. Risk assessment procedure
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Table 2. Minmal Cut sets contribution

o] o]

f-v
3
0.1293
0.2122
0.2951
0.3503
0.4039
0.4485
0.4834
05120
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0.5682

TE3k Minmal Cutset

f-v

X dr

PSDI HWSCONTROL TICACCA
PSD1 HWSCONTROL TICAFAIL3
PSD1 HWSCONTROL TICAFAILA
PSD1 HWSCONTROL TICAFAILL
PSD1 HWSCONTROL OVALAR1
PSD1 TICACCA STCMANUALL1
P3V1 HWSCONTROL TICACCA
PSD1 STCMANUAL] TICAFAIL4
PSD1 STCMANUAL] TICAFAIL3
PSD1 HWSCONTROL TICAFAIL2

1.189-005 { 0.1293
7.627e-006 | 0.0829
7.627e-006 | 0.0829
5.075e-006 | 0.0552
4.930e-006 | 0.0536
4.100e-006 | 0.0446
3.210e-006 | 0.0349
2.630e-006 ] 0.0286
2.630e-006 | 0.0286
2.544e-006 | 0.0277
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Table 3. TImportance of basic event

+$)| Basic event Hgt F-vV RRW [RAW
1 PSD1 1.000e-003 0.7722 4.3899 77243
2 |HWSCONTROL | 2.900e-001 0.5299 21271 2.30
3 TICACCA 4.100e~002 0.2903 1.4090 779
4 PSV1 2.700e~-004 0.2085 1.2634 77299
5 TICAFAIL3 2.630e-002 0.1862 1.2288 7.89
6 TICAFAIL4 2.630e-002 0.1862 1.2288 7.89
7 | STCMANUALL | 1.000e-001 0.1827 1.2236 264
8 TICAFAIL] 1.750e-002 0.1239 1.1414 7.9
9 OVALARI 1.700e-002 0.1204 1.1368 796
10 TICAFAIL2 8.770e-003 0.0621 1.0662 8.02
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Fig. 5. Calculated distance vs. overpressure
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Table 4. Result of toxic effect for scenario 2
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