KIGAS Vol. 17, No. 2, pp 44~49, 2013 http://dx.doi.org/10.7842/kigas.2013.17.2.44
v (Journal of the Korean Institute of Gas)

1ok oS MATLA HiE FEAD T sHsH

1z
=2
e
o
|'O
-1

ols=2 - AEHE*

S 7Rt FAL * A& H STl st 3w T et
(2013 3¢ 25¢ A4, 20139 4€Y 169 4%, 20134 49 16¢ A€)

A Study on the Consequences of Underground
High Pressure Natural Gas Pipelines

Seungkuk Lee - "Hun Yong Shin*
Korea Gas Safety Corporation, Gyeonggi-do 429-712, Korea
*Dept. of Chemical and Bimolecular Engineering, Seoul National University of Science &
Technology, Seoul 139-743, Korea
(Received March 25, 2013; Revised April 16, 2013; Accepted April 16, 2013)

%

A7) ALg- o) & F7HE el whe 8o 728 435 7] 98] et o] A X]-g-g o] &7t s}
3t oof) whe} 319kef v B A7kl ol A Rkt Al el g AR A Al R FE R o] o] AW E2 oY
o] 7t Eo we o7 $ Sk el st ol o7 st F L Qlete] E w7 B 4 3l o] Aol
Ae 19k il E Atz @l A g 2A Al vl S vl gol MY 7k wE A% BT 7k~ 4 E R
sl whg ZYA] shA) 9] Fe] Al E Sl AL TS BT UEF a A2 Y g Foll g uld

ZAALE A S A EFo) =5o] Hazt gk

Abstract - Due to rapid rise of consuming rate for natural gas, installation and operation of high pressure
natural gas pipeline is inevitable for high rate of gas transportation. Accordingly incidents on the underground
high pressure natural gas pipeline come from various reasons will lead to massive release of natural gas and gas
dispersion in the air. Further, fire and explosion from ignition of released gas may cause large damage. This
study is for release rate, dispersion and flash fire of natural gas to establish a safety management system, setting
emergency plan and safety distance.

Key words : high pressure natural gas pipeline, risk assessment, release analysis, flash fire, gas dispersion,
safety management system

L M2 23 Ado] AW w2 gl ofsf o] vt

ol & el whd < vk A= v Tl

it EE AA72E ARgetE HdeluA 2 HdA BEHE B2 gl s B3 A7
Z, ol E @A 9 =AY A FY So 7txas 3, W # FFolA BEEHE Tt A4S FEH
FTadhe R =4lol fIRIskaL o] Ak @ U 23k Hol Este] ZHlE(Momentum)< S
AA 2 Hd8e WaEsta glof ey AsE oML o] A o® FE Af ke AZRH
8 93X By =Psgok ¢ ats WFOE EE vt BE BulEo|
o]l 2o} 4w elgAl Soll 98] AF of8f =2 AA7HA et EFe] e AR

A A% g A RO,
"Corresponding author:hyshin@seoultech.ac.kr A7t 722 W FH Fskedo] oH
Copyright © 2013 by The Korean Institute of Gas ZA) Hslx o] AE 3HA|(Jet Fire)7} A8t &

- 44 -



Q 7Yt A4E AL 3H, Askdol fled
Z9 7kae O] o= ke sk "ok gt
% 7t27) A 5 AlgkE F3HConfined area) &2
ke A9 AslEE vhZde] Aol A,
/NEE FZHUnconfined area)oll E4txlo] % 3}s]
A Z# Al 3R (Flash Fire)7} %Hg o}ﬂl HEg dAx
A 59 7kt S4tE < e AHS H3A
et Tk 2 /‘}37— H“ﬁ Al skl
skal A8kl AbgRS ti9)ste] o =
27}y H Q3 x] Oi Hﬂo]—_ﬂ OH-l-»‘rﬂE
oof & A& T ATH2-4].

o 19 ok
ln

=
oI Jo b

o
Lox i [o

Aol whet ajhijde vde & ¢

(FEA vks BA a9 sfdo) ddsi LA
o oFo] 71919 JlAY) HhEE o] v EH wjdFH

o Eofgo] ulakso] ¥8h7 Ay HET
W2kt o] HrhAg]e) Ae (21)4] Shan-

non AL o] & 4 AT}
e e B
Where,

o, =hoop stress
o =flow stress
(&&= (yield stress)S] <F 1.154H)

0.52L°
D ( + Dtuzl ) (2_2)

- 45 -

5138 Aol 7k AT

He 2 7hos Shave] A 2|
Aol7k ek FHYY B oS FAYge s ¢
oh7ol ¥ vl oA

[e]
o
(Gauss1an Dlstrlbutlon) /4 < o] 83ta e
i—ra 7h27b AEA R FEH FitkEE AL
g2 A47E 2d2(Gaussian plume model for
continuous release)& ©]-8-3TH10].

Az,y,2 ;H):iw
271'% o, u
2 - 2
NI
a, o,
(2-3)
Where,
x, y, z B4 e AR FHE(m)
C :#A e AHY FE(kg/m)
W A% FE55(kg/s)
u T E AHAAY FEH(m/s)
AA7 2t Mg F3bol| gakslo] HalHw &

A A7 BAsk] ok SHAl sl g4kE
7]”\/] FE7F EEHAN S Gl Fsldo] e
A A ThsstER dsiiels FUeEA(LFL,
Lower Flammable Level) 57} &4+ <+ 2le= 9
o3} Zow o]9] AL 9 Atnas] IFP =
PHAST RISK 6.6 Z2713< o] &3AcH11].
l. OiE HMAZtA vl =8N

3.1, HZE Al AlLt2|2

el Aol EAAES HrEsk] s A
A Alvel = FH o AAnAtElE F8l A ESA
o EAISIA S Aol 2=E AHASATHE]. AE I}
A A= = F FAAS ] g, A SA
= 7kaE, S 9 A Aol ofg g vE
g 2= 9ok

=l ”HEHHJJD] Ataals) F&FE 7= A53et &
HE Bol| AME-== Point Source Model = &

Bt A8 3 X A178 A25 2013\ 49



ol
A4
B A AR
¥% ek} ek AlvE] L
yes Jet Fire
no yes Flash Fire
no Loss

Fig. 1. Event Tree Analysis for natural gas acci-
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Table 1. Gas release direction and proportion for
release of natural gas pipelines

T & vl & H 31
R
25 180%
(Vertical Release) %
FHET 0% 90% or
(Horizontal Impingement) 7 2705
A §ENIEE A=
_10]—._,—0 <} Tl‘ﬂﬁo 25% =
(Vertical Impingement)
g A 100%

Table 2. Accident scenario according to scales of
release source

T & | 7234 | FEAIR H| a1
Small .
Release 20 mm 20 FEAE FEIA T,
WH gz 5714
A=
Large 300 mm 5 del= Azt
Release

Table 3. Release rate according to the scenario

Ay L Small Scale Large Scale
=273 (mm) 20 300
&A1 7HMin) 20 5
FEE5E(kg/s) 32 4733
FEEE(m/fs) 380.65

Table 4. Mixing factor of Briggs’s model

7]

e a,(m) o, (m)

A - B | 0.322(140.00042z)” /% | 0.242(1+0.001z)" /2

C | 0.222(1+0.0004z)" /2 0.20z

C | 0.162(1+0.00042)" /2 | 0.142 (1 +0.0003z) /2

E-F |0.112(140.00042) /2 | 0.082(1+0.0015z) /2
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Fig. 2. Dispersion plane view at 1/2 LEL in case
of small release scenario

Fig. 3. Dispersion side view at 1/2 LEL in case
of small release scenario
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Fig. 4. The extent of damage of flash fire in case
of small release scenario

Fig. 5. Dispersion plane view at 1/2 LEL in case
of large release scenario(horizontal direction)
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Table 5. The extent of damage(m) of flash fire
27E HrE
7] (20mm, 20%) (300mm, 5%)
A=) >
TE ays
LEL 0.5 LEL LEL 0.5 LEL
1A 39 m 49 m 227 m 285 m
_T_
7 5B 60 m 82 m 508 m 768 m
9C 55 m 73 m 552 m 806 m
1F 32 m 44 m 262 m 440 m
[e]
; 3E 63 m 99 m 360 m 248 m
7C 61 m 88 m 507 m 891 m
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Fig. 7. The extent of damage of flash fire in case
of large release scenario(horizontal direc-
tion)
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