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Abstract — In order to establish the comprehensively, quantitatively predictable program to the fire and
explosion accidents in the urban gas system, and to set up domestic criteria of societal risk, the collected
urban gas accident data have been deeply analyzed. The Poisson probability distribution functions with t
= 5 for the database of the gas accidents in recent 11 year shows that ‘careless work-explosion-pipeline’
item has the lowest frequency, whereas ‘joint loosening & erosion-release-pipeline’ item has the highest
frequency. And thus the proper counteractions must be carried out. The further works requires setting up
successive database on the fire and explosion accidents systematically to obtain reliable analyses.

Key words : Urban gas facility, Gas accidents database, Poisson analysis, Probability density function,
Cumulative density function, Standard code
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Fig. 3. Locus of Py — Ry in semi-log scale as the intensities
LIows.

7WNZIEA Fig. 20 2 A#E 28 B3l o] 2
oA & F Yo, A%t gt FoIRA HE 2ol w
2 P 5]‘4]:?—. 747 k= R 3to) EA)&A "t o)
o, 238 HolM 9] R &S Rl S P e Py
olZti Ao, Ryt P Ml 47t "k

oP
&
mahA Ryt Py Mz ARl kel Bl 1
ERR Fig. 29} 290, o|& Semi-log HEZ W3}
™ Fig, 300X} 2o O AAe] 7M7he 2gE 47
S5 olsh 2L AHE olg3h A F3d Ao &

g 54 4% 78 4 9o, B AR 494 3
27 sopo] golaict.

=0 ®)

r=Ry,

II. 7tAAID DBE 0|88t NG ¥ LPGS|
SSAlDe| WM JHsY olH &%Afaﬂ

HZ 104
FEH 3

G B 7EAATARS] ALAT A ]l
,300¢1 A9 FAALZAN S B s =93

KIGAS Vol. 10, No. 1. March, 2006

-4 &

Table 1. Classification of domestic gas accidents.

NG LPG
Item Classification No. of No. of
occurrence (occurrence
A [Construction-Release-Pipeline 56 0
B Roa.d Qonstruchon-Release- 16 0
Pipeline
C Baq ﬁn_lshlng-Explosmn- | 21
Pipeline
D |Bad finishing-Explosion-Hose 5 53
E |Bad finishing-Fire-Hose 0 1
F Joint Losem.ng 'fmd Corrosion- 150 47
Release-Pipeline
Joint Losening and Corrosion- .
G L 8 8
Explosion-Pipeline
Joint Losening and
H Corrosion-Explosion-Hose 0 10
I Joint Losening and 4 4
Corrosion-Fire-Pipeline
J |Tap water-Release-Pipeline 27 0
K Car.eles.s Work-Release- 17 3
Pipeline
L Car.e]es.s Work-Explosion- 2 5
Pipeline
M |Careless Work-Fire-Pipeline 14 5
N |Ground sink-Release-Pipeline 11
O |Subway-Release-Pipeline 11 0
P |Drain water-Release-Pipeline 33 12
Total (537) 355 182
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Table 2. Summary for the gas fire accidents caused by
carelessness during the work in gas line.

Intensity MTBF
Type of event (event/yr) (yr/event)
Carcless | 1 70772727 | 0.578947368
work-Fire-Pipeline
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Fig. 4. PDF & CDF for the careless work-fire-pipeline
event.

Table 4. Summary for the LPG explosion accidents by bad
finishing in gas line.

Intensity MTBF
Type of event (event/yr) (yr/event)
Bad finishing- 1.90909 0.5238
Explosion-Pipeline

Year 191192193194195196]97)98]99)00)01 |Total

Year |91(92(93194|95196{97(98(99{00(01 | Total

No.off ol sl o7 |-[3] Y 2]2]2
OCcur.

No. of
occur,

0101052221251 (0] 19

Table 3. PDF and CDF distributions for the careless work-
fire-pipeline event.

R CDF PDF

15 0.984214327 0.015057023
16 0.992341698 0.00812737
17 0.996470576 0.004128878
18 0.998451603 0.001981027
19 0.99935207 0.000900467
20 . 0.999740908 0.000388838

Table 5. PDF and CDF distributions for the bad finishing-
explosion-pipeline event.

R CDF PDF

1 0.74712 0.10742 .
12 0.83257 0.08544
13 0.89531 0.06274
14 0.93808 0.04278
15 0.96531 0.02722
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event.
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Table 6. Summary for the LPG fire accidents caused by
bad finishing in hose.

MTBF
(yr/event)

Intensity

T
ype of event (event/yr)

Bad finishing-E
xplosion-Hose

Year (919293 (94195/969798(9%900]01 | Total

No. of
occur.

1 1

-y rfrj2y-13( 11

Table 7. PDF and CDF distributions for the bad finishing-
fire-hose event.

R CDF PDF

1 0.040427682 0.033689735
2 0.124652019 0.084224337
3 0.265025915 0.140373896
4 0.440493285 0.17546737
5 0.615960655 0.17546737
6 0.762183463 0.146222808
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Fig. 6. PDF & CDF for the bad finishing-explosion-hose
event.
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Table 8. Classifications of events with Ry, and Py into in operation and under construction.

. No. of | Intensity | MTBF
PD
Step Ranking Event occurrences| (event/yr) | (yr/event) Ry i
under 11 o6 | 1 | Careless work-Explosion-Pipeline 7 0.636 1.571 3 | 0222
Constructing
LPG| 2 |Joint Losening and corrosion-Fire-Pipeline 8 0.727 1.375 3 10211
G| 3 Joint Losening and corrosion-Explosion- 9 0818 1222 4 10195
Hose
LPG | 4 |Bad finishing-Fire-Hose 11 1 1 0.175
NG | 5 |Subway construction-Release-Pipeline 11 | 1 4 |0.175
Operating Gl 6 J01r.1t L.osemng and corrosion-Explosion- 13 11818 0.846 5 0.162
Pipeline
NG | 7 |Ground sink-Release-Pipeline 14 1.272 0.785 6 | 0.158
NG | 8 |Road construction-Release-Pipeline 16 1.454 0.687 7 0.148
NG | 9 |Careless work-Fire-Pipeline 19 1.727 0.578 8 | 0.136
NG | 10 |Careless work-Release-Pipeline 20 1.818 0.55 9 | 0.13t
LPG | 11 |Bad finishing-Explosion-Pipeline 22 2 0.5 9 |0.125
NG | 12 | Tap water construction-Release-Pipeline 27 2454 0.407 12 | 0.114
Und NG | 13 | Waste water construction-Release-Pipeline 45 4.090 0.244 20 | 0.088
nder
Constructing LPG | 14 | Bad finishing-Explosion-Hose 56 5272 0.189 26 1 0.077
NG | 15 | Construction-Release-Pipeline 58 5.090 0.196 24 | 0.077
NG | 16 |loint Losening and corrosion-Release- 197 | 17909 | 0055 | 90 |0.0419
Pipeline

o}, 1197+ Intensitys 1(event/yr) -2, MTBF E3t
I(yr/event)Z YEFHT), Table 72 PDFS} CDFS] A%
318 AAEA o] & o] &3t zhztol] tia] 2ej=E 2
A ARe] Fig. 6017 A7]oA4 & 519 o]l LPGel 9
gt 7t SiAAL T 2A e 3149l Rt 29 Ul Sk PDF
o] AAE JEhd Z1 o= R o] 10+ 15Y A5 2zt
o] PDFE 0.02¢} 022 A4k=ct

3 Fig. 62 S20f slojA] wpkx{elmiu|e] H9E
A & 53 o LPGe 93 7t SHAALZ ) Ay
T Z4¢) R} 29 th3E CDFE) AAE BARE R
2 Zolx Ro| 103] 2T 34 h&H= CDFE
0.98% AU, 2ojx Ro] 153] AT 4ol o
25)= CDFE 0.992 AAME At

IV. 7}A AlDAKS] Poisson®E
g5 Azt

S 7FEALI AL oA PoissondtEol 283171 Ysi
A ZAH 167 2L BAAS, intensity, MTBFE 2
Aers) 3 AAE Anpd SAAFEEE AF 3

—53—

Fo-Zabuj#t 774, vl QAR olg RAHE.E
2 97, Wil g -l 227, wo 2 Uy
A7t Boldg & F Ut old ©e} intensity= F
74ee B 4 A w2 Hauagare)ha el
MTBF 32 Zo1E50A yvhaEee yehlz 9ok &=
3 MTBF] zto] 713 £ Ranking 191 AlE AQ¥F
o] Zdtu e SFALY SAEESQ PDF 3ol 73
£ wbdo] 2889 R e M 7 =X Y
Wiz 2132, =3 MTBFS] gte] 74 22 Ranking 821
kA el Fe s 2 WA EHES] PDF 3tol 7
o uhdo] w84l R 3 7P 2 428 UE
W s & F UrhFig 8oM HIZFE ABC

E3 AAEA 7N & LPGYHE PDF/F ARHS 7t
v «o2 wdd Fig. 7904 G=0.175467<1 w1zHA
gl e g4 -5 29 H=0.125682) 7+] 2] o] ] -Z-akj
F, 1=0.081138%% vz wnl-Eds 2 SR 14
Hoow, #4E zhe 7t 5o 1Y S o
A3 RS A gl u)u] Sl - A 78], mizbA g
vle]-Febal o] 103], vl v -ZE.5 2% 20

g7k skE)A] A0 A 15 20063 39



0.25

0.2

015 |

PM

01 f— -

0.05

1 10 100
Log10 RM

Fig. 7. Ry — Py plot in semi-log scale.
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Fig. 8. The accidents of the domestic urban gas (NG/LPG).
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