5 28 5 3 K
2013 4£7 A

JOURNAL OF CATASTROPHOLOGY

S Vol. 28 No. 3
Jul. 2013

EMNEMHERRENEERX XS TMEFR
WA, BAUW, WRE, FHE

(L EME L, SR RAE 1300625 2. FARE RN BT BE, HAk KAF 130062)
O JTRRNCE XL A WU AR XK 504, TR R R Bt . e, 1847, RORRRE
PRUERL 224, WXUBSITAG DU ke, FE50 75 1A% TR I 28 M1 22 S M 22 5%, A T SR R o psofe, JT
TR DR IS PP o S5 SRARI - BR FTE Xo t  rb 00 s T e v 199 s DO A A S Ml X 35 bR T ks DX 3
B LI s UG RERER . VUK | RS 23 i DRI GE 0 M A 00 X5 XU e I A B IX 32 284
RER S DK LR X R SE R o MOXUBS: DX Rl 25 F8 4 69 0 A R R, 3 Al X g 08 A v RS P 2y B0 I
T R R R AR, T AR PR DA R R XU A 2 phy G2 R I ) s AR S R AR B4 8 B

BIEH,
KR LML A BN, KR, WAL
hESES: X43  TEERER: A

FARE O TR E AL X, & 19 T, 51 &,
A 18,74 J7 km® o AR IRAT R E, UEE
S, BEKESE, KRR KEME, XM EF
BORW K FH FE AWM IS . KK KRS, ™
2 T R X e S A B 1B A T A
VAT gk, Horb 22 W0 2 52 ) 3 RO I 22 42 1)
FEARGICE, HA 2 A R 3 e v
HEAK GBI, wh s H 2 B L R, il
FREIR 45, S0 a0 e e v I, 4 1986 4F 7
H 25 H Pk R R0 R L 2 I 241 km, ABHL AR
258 5, HLFF10551 4R 1995 458 H 7 H 1L
SEN, UEEZRE IR 57 %, i 2k B EIAT 622 R
196 km, /NKHLYE30 FE, Z412.9 7T kW, &8
GERY PR & R A AT AR 3G K SE i i, R R
W3 N, H 28 R A ie AT, O A R
WARURERTE N

ST REX B, w8 T
MM FESRRKEFERAGR, B0, 2.
T, wENR. S, KRS, &7 AHN AN
XSS AL HE AT TN 5 A X R KL
W, HE. BN, FREIGKEXH M E
M, Jf4eEH T — S B AR AE A B L AR
BUUEE T T AR BT R E TR R U
X HL ) B A 5 AT BE S | A& B R 1 A S
P N 1% R B T B B K T AR, S TR

« WK A #T. 2012 11 -26 Bm AW, 2013 -01 -04

HGUWH . TEARRGHHORET B H (CMATG2008M36)

MEHE: 1000 -811X(2013)03 - 0048 - 06

SR FGIE AR, EFERANIHAERE IR KR E
R PP D7 IR OB SE o e . S R0
RSP 7 R AT T A SRR A T
TREY B HAH RS F . TR 5
(9 SR PP A 7 35 s Bk AT 48 T 9 KUK 9
Bk BREES N ERG MR, W
G UL L BRI T FE I BE L AR R AR 55 1 |
g R BERE M S sc s T s
GIS =3 (| o3 M KLl b, e i Xk 2 w946 57 9 3 ) FE
P RIMHY R F2 kG 5 R L R DX I R ek K
RE 1A AT XU DA

AT FERG AR RS PP T5 i, x5 AR R
T R 0 2 4 Y 2 R R AT BRI R £ 5 RS A
PAFE S I B R R BT A B is 1T, FRORBREZ AR
Tk FE 22 4

1 ARSI

L1 ##:

(D) FAFFORE: MR EIRICE R, &
PR A B 4245 1976 - 2002 4E[H] 100 ¥ A [+
RRRE, HAPREW 59 &, RKI8 &, UKk 23
&, il 1 4% ZUOFERE, 2 BUE R ok i K
Fo It TR (IX) 9 BT HL T SRR o

(2) LM B0k MR AR 50 A~k 1961

EFA A WAE(1959 -), B, INAHRE N, WHTRN, FENGERNHSEIS. E - mail: xiejinfan0704@ 126.  com



34 WA, AF TP I B R R F IR A X ] A5 PR ST 49

-2008 4% H K &40 T

(3)FEL R F R, 2008 4F M B i (35 M Se it
ARSI LR (X)) S BT B9 AT X - AR
MUK L RE . HBIXREHL R R R 77 B{E (GDP)
R

(4) SLab 3 15 4.
1Y DEM FIK R EdE

(5) LA (R 1)

WA 12 5 U7 GIS Bds

Bl 1 2011 4F5 A4 220 kV K L E e R 4046 &

1.2 Fi&

(1) KBS PEAR 7. DORUBS PRAG DU 22 R &
FEOrH IR AL . 20 PRI AR L R
GENR Gy BBl JE Uk I BE 7 ( RPZ W AR R AT &
ZEFK MR . M, R = BE) 1925 (7]
2 ARCE2E (B 2), HFAT 72X L N 22 4250
R S AN 31 N R 1

(2) BN FRER D g5 by & ol 4
A1, 2,3, coeees Td(E& T d UL BRI R K
(B —REAKRE =50 mm) , 25T KT
FFH, iFEARFHEE 60, 80, 90, 95, 98
BB KB, BRI 1 ~5 g
(1) ARYERNIBE SIS, LB B B i
VR RO A T 0, 0 B K B0 IR A,
FEMNIRE S, 4. 3, 2. 1 il UERGE, HdkfT

5 Xy,
[ 1 0k 0 3 9 AL |
[faktko.3)] [ Budtho.3) | [BHiko.20) % 71(0.20)
HIE(0.5)] thjJ'iJV)Zthlt(()-S)lL-m
KF(0.5)] S{ ML HEH k0.5)|

I 32 3 5 (3/15)|

{44 S R B (4/15)]

S|SB SR B (5/15)]

P2 pRAE 2 T BT H ) 9 T XU DX R A 2

(3) 2R IRk

FRE: M 1. 5 J7 GIS $id rp 45 B = 72
el , X143 100 m x 100 m A RIS, R AR 8 A
W i AR AR M 28 RN OB ARk, VR HE
Ma 4 A R AR vE2E BN, R SHUA R T
FERBT K, SRR (£ 2)

AKFR AL A T 0 R A B R K MR O
It FE1: 5TJ7 GIS H2R A 100 m x 100 m %) [% 4%
TR 8 3 o R K AR G 30 ) 52 0 DU GIS o
T G2 o X D RE S B, JF o g g 4 — G 9]
TR U S TR AN RIE Y OE /L0 S D TR 2 O il
B, PN —REMXM RGN, /T 0~1
Z TR 2 A D 5, D U — TR R AR Y
KRB — 2R 2 v DX PN R {EL B R, — T i A /N 2R
KRB b XK e/, 23 Mk 4 45l T
ZHAH A % R 22 vl X T 48 B 4 AL b 2R
Ja, AW 0.5, R I ZE & 0 ik SR 150K
ES 2k

BB RN A G T T 5 K FR 0 2 B Y
SRR EEAR T, WA (EAR R,y gl DLAS 35
AR B T 7 O F 2R R S UM 1R, R A
SRWT AT, R bR R T R T AU R o
5 5%

1 FRERRTAREFELE mm
KA 1% 294 3% 4% 5% FEAK /d

1 65.0 <R <77.4 77.4 < R < 92.7 92.7< R <116.3 116.3 <R <129.3 R =129.3 84

2 76.5 <R <94.0 94 0<R<112.9 11229 <R <126.5 126.5<R <137.4 R =137.4 186

3 89.2 <R < 107.8 107.8 <R <129.2 129.2 <R <160.1 160.1 <R <191.2 R =191.2 154

4 102.3 < R < 125.1 125.1 <R < 155.8 155.8 <R < 176.0 176.0 <R <213.9 R =213.9 122

5 113.3 <R <1352 135.2 <R <157.2 157.2 <R < 175.3 175.3 <R <221.1 R =221.1 78

6 12220 < R < 156.7 156.7 <R < 185.1 1851 <R <209.4 209.4 <R <2552 R=25.2 48

=7 1199<R<161.8 161.8§ <R < 174.7 174.7T <R < 215.8 215.8 <R <277.6 R=1277.6 187




&

27 %

2

50 %
K2 MESERSEREENAGRE
- WU bR m
BB m ) —m(1-10) =Z(=10)
(<100 0.9 0.8 0.7
—20(100~300) 0.8 0.7 0.6
SYR(300~700) 0.7 0.6 0.5
P2 ( =700) 0.6 0.5 0.4
R3 HAFKEZHRXERNEERRSIRE
AR T R/ P X FE )/ km
% km® — B IX TRE WX
0.1~1 0.5 |
1~10 2 4
10 ~20 3 6
520 4 8
R4 MREHMXERINEEHX]SIRE
P IX P/ km
— 2R YR
—PWE WX CHEWMX —HEMX R ZERX
8 12 6 10

(4) RICHR S : % v GERTRE s B D )y T8
GYHT, i AR AR, P M 5
G IR 1) S RE I 5 18 AV 40 96007 10 L
HIIEL R GIS th F1RIBT R A 55 TR 5
SRR S AV GRS, JFIET GIS 2255
EARIIRS BRI R

(S)BICHLICRE ST s BT B 1 23 5 X A
SGIRE WA RIS FLIE 24 AT 5% 7T Bt
T A 45 S 7 4 T A TR O
EEHIEAL GDP, R ALY GDP HEALF
R RIS 505, LT GIS St b S
HEF IR I HLIE A X R

(6) FERTUEH 119 R IS K s 7E LA AT
ERRSPHT A SER 1, 5RO KR SR
AT

byl = (by™) (3") (eat™) (10 = fand) "o (1)
st byhd TG ACH IR AR, T RN
i, FLAEA, WG KR R K, by
o et fond WYTELSM IR MUV A LR B
TR . 2P SR B 0 SRR B . R 9T ) 5
VPR I J1 45 0 A TR we wh,
wr S A VR T B AU, R R T4
.

FRRU GIS o 1 ARIF R G4 T

ws .

J19CE NG 15 K3 S AR KA o (R IR
HAE L R AR KR X)), JF 2 T GIS 2 4] IX
T

2 ERSH

2.1 RWHEFHREFREMESH

SETT A 5 Ul 06 A [ % T 55 4 T 0 % T e
PR, 1R 1 ~5 G () 245 ) 2 1
JEBTR AT (P 2) o AT DL 25 9% AU A K1Y
X AETE A X R AR A X R BT KR IX
FIAR L ALY AR DX R A L A A FE A DX
UETR s JET AR 0 o XK B /N o &8 W B T
T SR D 6 6 e A 1) 3t X 93 A 7 A R 0
HuIX | A DXORTSE 0 A FE R 5 Al DA S %
BRECR N T e s, H AP S 0 i X R A 55

P2 T bRAE 2 B O B R T R P X S P

2.2 EWHEHZRAEHBESH

Kl 3 FIts A M B s ds 5k . K Rt
B, K4 R G REE R, WL s
TR PR X R, 7E0.8 DL, PKfER 2
B s AR AR L X A E AL A e X b X
FET o3 WL X 25 WU 52 W) B AH 6 55N, — i
TE0.6 LIF, Pk & ARG FRE WA AL, 7K
FRAMHE BAASAC YL | G LR VT 55 3 B Bl Xy
K, WAEPEEBAT IR, A B —at7, 07 ) 2 B AH X
BN, B EK B AT REE AT R N, SRR
H, NN U EE UE e MUK Y M DX A3 A AE TS AR
AL X RD . AR KR T MREE L XY
PARETL IR S B 3, T 2 MR A R B 0 Ly DX
i AR
2.3 AERESRES

K5 2k 2007 A MR R HL . FEHLEE A A,



34 WA, AF . AR Y B R 9 E RS A5 G X RIS AR BT S 51

AL R R R 22 1) M X3 A A S AR S
PN, AFRRETE 14 /2 kW - h DLE; B3l
K ER/N, fE4. 440 kW - h DIR, HAb# I &
T4 4 ~14 /2 kW - h Z ], 5 b4 FE L & 1L
BT, J2 B A A 2 U I W R BT B RO
R IX . U 1 Al XA AR AR X e
KABFEHREEN

*gg. g g 5

:.'.’

(a) HJE

e
_,‘\
V\W‘AV
ik R,
% P
o R
&N A
& i o &
0.5 X
0.5~0.6 . )
0.6~0.7 # "
L 0.7~08 ; —
o G AP

(b)KHR
B3 ke Rt e Uk K Fiok 2 5 3 5 i [

PR 4 TMRAE 2 Tt B O 2 B B R X S ]

B ‘G ;
<4.4 \%\/ : / ,aN/(
o e g
- \i\/}(
(a) BHLE
«t\
-~ ! o
¢ ~=
\ ( &=
o lig
wm
[ 1 <3
<8 \(
o 51, ey, cu
ko ek
(b) FEH &

5 2007 4E55 4048 K it FIFE HL 43 A P (A2 kW - h)

AR AR RIELES Sy B X (18 6) , AT
KRR HBIX | Y- 35 73 Hi DX AR 3 23 M
DX HL B FRE HL B S, 7R B At e 5
WAL LR AE 1R 0 s DA, o X
TRE R RN, SR,

2.4 BiRITREE

HIFARE A3 GDP i ] (L 7) L Bl KB K
Sr AP (I 8) m UL, FAJRHIREIX . KAFWHEX U
SRR DL T bR T R DR A6 T AR XN GDP A%
o, HB KPR RE T B B LX) GDP %
%, PURBET XL,

2.5 FWMHFBRAREXEITMGEXL

HIPE O m] DL, 75 R4 RN B R 0 9 KRS e
el FA) M DX 3 A 7 AR B R TR L X R AT
FEXFNE AL R FE 22 X s O KA R X
PUP- R 70 DX 55 RS 20 il DX A i M ) 2
PRI ML DS 5 IR o I 118 L DX AR R A b X
PR 23 3 X R SiE 320 R 73 HBIX o 2010 4F 3% AR
HEL O 3 KB 8 500 kV 2R B 640 km, 220 kV 28 #%



52 "

Es 27 %

980 km, HIIHHRHEN I T ABFTE R, S5R R
WAL T 1094 Tt

3 FiERITHREIW

Oy B, T DRURS: DA R XU X 3 ) A TR
KAF . WPl AR i A R S A HE 2

[
fIE 534011

K6 A ARKLR S HyAs kX A 4]

(T

<1 L") )
1-2 y | /\;;_L -
y ¥

2~5

By
5~8 L4
K o4

P75k AXy GDP 4345 [ (T178)

P

th

K8 AR T RE S DX K ]

KRB K
LL

B9 S bRAs R Tt BT e ) o AR X Pl

AR, OB XK 2 15 bn 9 2 Aok R, 1E
et DX S ) e DR A4y B PR ) e A
AR BRI, T MR R DR R R U
S P G2 A 856 1) o SR B R IR 1Y 15 B A
SRR, FEANE, JEREH LU R

(1) o 25 R ) 000 R Y0088 T4, 35 4 Jon %
I M A5

(2) LR E R BTN ALE], I B W
Xt EEL O 35 G ) T IR 5

(3) PR BB B, 8 24 1 JH i 58 JEE A 3
W AE DL, AR R LY R AEE ST, X
FEREPRUEAE 5 25 R AR R AN A HL I S AT
RMFR R, AN 25 RS 3 ik e T B B Al
i A R, TERORZ T RO AL

(4) FRAF R WL AT LR B I A, R B IR] A,
PAURES R P4 Rr

(5) Bl R HHRAG B, ARGE R
D B Fof SR RS Y 4t

(6) hmsi s . G X A st B4 By 4
K TAE, s 78 e B 7 A

SEHk

(1] ®E. LE®NSLKELBARGERENITREL T ] -
WERL ST, 2008(5) : 440 —442.

[2] #i. SEREMBEMALEELGEEGE T ] BESE
A, 2012(14) : 164.

[3] ks B RHFRAA R BTG KRR 2P T ],
FHHL, 2007, 24(4): 9 —14.

[4] #Eaedm, WEF, HEIF, % ALRICE KB X2 B —A
WIEREF [T, HRRE¥M, 2004, 13(2) : 9-15.

[5] EM, #Fk, 2k, % BWIREXBITEALS X M55
PURSGHEE] T ]. BEKE, 2007, 26(3): 281 -286.

(6] milE, 2305, WAH. ETEEY B NAEKER



34 WA, AF TP I B R R F IR A X ] A5 PR ST 53

BeiPAbrk[ 1], HuER2E, 2009, 29(2): 250 —254. [12] BT, AP, KRR, 55 FET GIS MAAFETL T i %
(7] skakin, Z=7°. EESLIRFXE I 58 BB ik TR 9l TP [T, 9F 4%, 2009, 24(3) ; 51 -56.
BARIIIM - dest: Jestmii R ek, 2007. [13] WERI, BEARAE, RIS T X Bk ¢ 3 XUR: I A
[8] Sdf%. WCEBFIEMILIE SRR [T]. Malr k. AR [J]. %&2:, 2011, 26(1) : 56 -60.
20, 1991 (S1) : 37 -41. [14] Zgt, BN, Z=HE, EMEL 5. ZET GIS i) pkll
(9] sds%. Hig Rk FOFUABE 50I]. ARIER, ARTULBF 9 HE MR ATAE [T]. F 2, 2012, 27(1) . 38
1996, 5( 4) : 6-17. -43.
[10] #2F, #Jmiz. 313 a i H A E 2R 8 HE T LA [15] Zxll. pEAEIERM: HHEIM]. Jat. KRl
#[]]. FRA%, 2005, 23( 1) : 84 -89. JiiAt, 2008.
[11] %Rer, BRs, MigsR. MR KR ESBWRE]]. [16] &#hELitfF. 2008 HARGEIHAEEIM]. Jbat: HESET
FELAS4, 2005, 23( 1) : 63 - 67. HiRRHE, 2008.

Risk Zoning and Assessment on Torrential Rain
Disasters of Jilin Power Grid

Xie Jinfan', Shi Daming', Hu Yixin', Li Qinwei’
(1. Climate Center of Jilin Province, Changchun 130062, China;
2. Power Survey and Design Institute of Jilin Province, Changchun 130062, China)

Abstract. Risk zoning and assessment on torrential rain disasters of power grid is instructional in grid plan-
ning, construction, and operation of a power grid and ensure power grid security in maximum. Based on the four
elements of risk assessment and round consideration on the space and weight differences of each element, classifica-
tion standards are constructed and risk zoning and zoning assessment are developed. It is shown that; torrential rain
disaster risk of Jilin power grid is the highest in parts of Changchun city, Jilin city and Ji” an town in Tonghua city;
the risk in most of Changchun city and Siping city, parts of Jilin city, parts of Hunchun town in Yanbian is higher;
the risk in parts of Baicheng city and Baishan city and most of Yanbian is the lowest. From analysis on risk zoning
index , the highest risk of south Tonghua city is caused by higher harmfulness of disaster inducing factors, highest or
higher risk of middle Jilin province is caused by higher sensitivity of disaster inducing environment and higher vul-
nerability of disaster bearing body.

Key words: power grid security; torrential rain; risk grade; evaluation
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Hazard Analysis on Vapor Cloud Explosion Based on
Nature Gas Pipeline Leakage

Wang Xiaowan, Ma Ji, Luo Zhengshan
(Xi’ an University of Architecture & Technology, Xi’ an 710055, China)

Abstract: Based on history data and experiments, a relevant mathematic model is established. Meanwhile, a
calculation method, providing the decision support for natural gas pipeline risk assessment, risk management, pipe-
line maintenance, as well as the hazard consequence assessment after the vapor cloud explosion and toxic gas haz-
ards occurred, is built up for quantitatively analyzing and researching the vapor cloud explosion and toxic gas haz-
ards.

Key words: natural gas; long-distance pipelines; vapor cloud explosion; toxic gas hazard, consequences



