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Tab. 1  List of power system Losses caused by earthquake disasters in mainland China from 1997 to 2017
i HTE 44 S L e LR T
CIWAER RGPS JEEIES
1 SRS 6. 0 Y e 1997 -03 -01 6.0 30 9 019. 48
2 T2 5. 2 Yz 1997 —05 - 31 5.2 140. 44 7354.2
3 TR E 5.3 Pz 1997 -08 - 13 5.3 5 6 387.71
4 PR 4.2 P 1997 -09 - 26 4.2 50 7071.5
5 JTAbskdE 6.2 iz 1998 —01 - 10 6.2 2 800 84 187.9
6 VUSR] 6. 1 MR 1998 -07 -20 6.1 207. 89 976.3
7 ~RTHS. 3, 5.2 HE 1998 —10 - 02 5.3 455 9 098
8 Z TN 6. 2 R 1998 —11 - 19 6.2 4319 49 825
9 SHEES. 1 HE 1998 —12 -01 5.1 110 10 210
10 HlSc B —iR A 4. 7 Gtz 1999 -04 - 15 4.7 30 627. 1
11 U ZRAT 5. 0 Ge bz 1999 —09 — 14 5.0 20 458
12 Rk S5. 9, 6.5 G 2000 -01 - 15 6.5 1 496 106 621
13 =g EAC—TRE) 5. 5 Yuthie 2000 -01 -27 5.5 299 10 374
14 HIGARE 5.3 Yz 2000 - 04 - 15 5.3 0.9 324. 1
15 il 5.9 g% 2000 - 06 — 06 5.9 288 7 198.23
16 VU1 FETT— R 6. 0 i 2001 -02 -23 6.0 2 254 18 822
17 I 5. 0 Yt 2001 -03 - 12 5.0 29.5 5575
18 A 5. 9 HHbiE 2001 —04 - 10 5.9 1 190 50 490
19 T IHEDNERIR 5. 8 YuthiE 2001 -05 -24 5.8 878 14 934
20 mRIKME 6. 0 YR 2001 — 10 -27 6.0 410 41 050
21 PO e 5. 3 Stz 2002 - 08 - 08 5.3 110 3034
22 HlEITS5.9 g 2002 -12 - 14 5.9 53 7 020. 17
23 R 5. T PR 2002 -12 =25 5.7 50. 4 3 045. 85
24 B A —{NIE 6. 8 SHE 2003 -02 - 14 6.8 558.8 139 792
25 Rk 6.2 HHhiz 2003 - 07 -21 6.2 2 400 59 190
26 PR 52 iy A R — BT 5 U0 R 5. 9 Yz 2003 -08 - 16 5.9 769 80 649. 25
27 VUGN % R 5. 7 PR 2003 - 08 - 18 5.7 301.2 4341.84
28 IRk 6. 1 i 2003 -10 - 16 6.1 1310 41 560

@ PR . 2017. 2016 474 [ b [ s 8 Mok
@ HEMIEESR . 2018. 2017 4F-4x [ R = 2 R FE
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29 Hir R &—ILFF6. 1 Zhhi 2003 -10 -25 6.1 956. 4 54 218
30 HN IR — I — 8 5. 2 HHIE 2003 - 11 - 13 5.2 93 8 791.98
31 ZEEM S, 1 SR 2003 - 11 - 15 5.1 240 19 190
32 =EE 5. 0 YR 2003 — 11 -26 5.0 130 9 300
33 PIEAE R 6. 1 PR 2003 - 12 -01 6.1 250 18 026
34 NS AR L BRFBILE 5. 9 b= 2004 -03 - 24 5.9 32.5 20 272
35 SHES. 6 Wi 2004 - 08 - 10 5.6 150 33226
36 HRk B —niJe 5. 0 g 2004 —09 - 07 5.0 80.5 6 579. 39
37 Z R 5. 0 YR 2004 - 12 =26 5.0 90 4 070
38 ZHEFES. 0 Y 2005 -01 -26 5.0 180 5280
39 VUG AP 6. 5 iR 2005 - 04 - 08 6.5 158.3 1034.2
40 ZRAFE—NN A2 5.3 HbE 2005 -08 - 05 5.3 431 16 998
41 VPG LT —HG 5.7 Sz 2005 - 11 -26 5.7 114 203 759. 4
42 HRScHL 5.0 gz 2006 — 06 21 5.0 174. 67 7335.15
43 SHERELS. 1 P 2006 - 07 -22 5.1 290 23 900
44 SHIEREES. 1, 4.7 YR 2006 —08 - 25 5.1 140 20 270
45 ZETH 6. 4 b= 2007 - 06 - 03 6.4 4 140 189 860
46 BT H— ) 7. 3 R E 2008 - 03 -21 7.3 41 19 479.9
47 SRRSO G 2008 -03 -21 5.0 10 6480
48 PO 8. 0 R Hhsz 2008 -05 - 12 8.0 1 066 200 85 230 900
49 EHEEITS. 9 Wiz 2008 - 08 - 20 5.9 2750 130 800
50 DU R A —2 B 6. 1 YRR 2008 - 08 - 30 6.1 1173 328 317
51 PUE S HE 6. 6 b2 2008 - 10 - 06 6.6 100 41 137
52 WIALERIT 4.1 bz 2008 — 11 -22 4.1 3 445.1
53 Rk 6. 0 G 2009 - 07 -09 6.0 3 860 215 410
54 FREEE 4.0 YLHhiE 2009 -08 - 08 4.0 5 2273
55 RN 5.0 Yk 2009 - 11 -02 5.0 240 24 530
56 DU 3% T SRR 5.0 g 2010 -01 -31 5.0 80 29 405
57 ZMRFE—ICHS. 1 JuhiE 2010 -02 -25 5.1 430 35 440
58 HIEEM 7.1 Sz 2010 - 04 — 14 7.1 25 000 2284 741
59 SEIRITS. 8 SR 2011 -03 - 10 5.8 12 110 238 480
60 it 7. 2 YR 2011 -03 -24 7.2 10 33 760
61 PUIREE 5. 3 it 2011 -04 - 10 5.3 815 17 858
62 ENEER 435 6. 8 Gh ik 2011 -09 - 18 6.8 1 439 133 365
63 R TG ) EREAS A 5. T g 2012 - 06 —24 5.7 3263 77 154
64 TR 5 M 3C L 6. 6 = 2012 =06 - 30 6.6 222 199 032. 1
65 SEFRELS. 7, 5.6 iM% 2012 -09 - 07 5.7 9 620 477 104
66 PO E 5. 4 b= 2013 -01 - 18 5.4 156 12 099
67 S S. 5 HHE 2013 -03 - 03 5.5 1110 70 800
68 R S. 0 ZidhiE 2013 - 04 - 17 5.0 190 20 878
69 PO L 7. 0 R Hb A= 2013 -04 -20 7.0 62 000 6 651 370
70 R B B 6. 6 JihiE 2013 -07 -22 6.6 3 300 2 441 600
71 SRR, K G553 5. 9 YR 2013 -08 -31 5.9 3 350 196 670
72 WAL AR 5.1 i 2013 -12 - 16 5.1 132.7 6753.5
73 THIBIL 6. 1 R 2014 -05 - 30 6.1 1260 180 060
74 A 6.5 YithiE 2014 -08 - 03 6.5 33 034 1 984 900
75 LK 5.3 YR 2014 -04 - 05 5.3 380 44 510
76 SRS, O HHhE 2014 -08 - 17 5.0 110 30 250
77 U I HEE 6. 3 Y bz 2014 —11 -22 6.3 29 838 423 177
78 THRA 6.6 HHhGE 2014 -10 -07 6.6 3 340 511 020
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79 ZHRAS.8, 5.9 HHE 2014 12 -06 5.9 120 237 660
80 PUJI SR 1L 4 E1A) 5. 0 2% 2015 -01 - 14 5.0 97 18 996
81 TP 5.0 Yz 2015 -02 -22 5.0 40 5013.48
82 “HIERS. S YUE 2015 -03 -01 5.5 1180 83 760
83 NG 5. 5 G 2015 -03 -30 5.5 370 51 704
84 JEI/R 8.1 4 (VKK IX) 2015 -04 -25 8. 1 7 590 1 030 200
85 HrEm Az L 6. 5 Ytz 2015 -07 - 03 6.5 100 543 364
86 SHETS. 1 S 2015 -10 -30 5.1 130 24 200
87 TR 6. 4 Ytz 2016 -01 -21 6.4 870 88 475
88 SRR 5. 0 Stz 2016 -02 - 11 5.0 10 3 860
89 TUUEHE 5. 4 Yt 2016 -07 -31 5.4 33.79 9922
90 TTPERT vE b 6. 7 G bRz 2016 - 11 =25 6.7 52 46 334.6
91 TS R BE 6. 2 G R 2016 — 12 - 08 6.2 140 274 281
92 B EHR 5. 8 itz 2016 —12 =20 5.8 3 9 895
93 FIRGEE 4.8 Hhi 2016 - 12 -27 4.8 530 4810
94 TS AT R T 5.5 YU 2017 -05 - 11 5.5 635 200 524
95 WAALFEIA 4. 3 otz 2017 -06 - 16 4.3 2 1389
96 DU JUIE 7. 0 BHE 2017 -08 - 08 7.0 20 087 804 300
97 SHEEAE I 6. 6 Y E 2017 -08 - 09 6.6 2989 429 964
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Tab. 2  Summary of power system earthquake disaster Losses

in mainland China from 1997 to 2017

Hi 5 R UL BN ESER A E TS

M MR BHRSE S AR/ BARS%E Sl

B ORERE (%) Jiot WA/ TIE (%)
1997 10 4 40 125 209. 1 225.44  0.18
1998 15 5 30 184 151. 56 7891.89 4.28
1999 15 2 13.67 47 837.7 50 0.10
2000 10 4 25 146 788. 2 2083.9 1.42
2001 12 5 41.67 148 449.42 4761.5 3.21
2002 5 3 60 14 774. 4 213.4  1.44
2003 21 10 47.62 466 040. 96 7008.4 1.5
2004 11 4 36.36 94 862.27 353 0.37
2005 11 4 36.36 262 810.8 883.3  0.34
2006 10 3 30 79 961.7 604.67  0.75
2007 3 1 33.33 201 922.06 4140  2.05
2008 17 7 41.17 85831724.51 1070277 1.25
2009 8 3 37.5 273 792. 05 4105 1.49
2010 10 3 30 2 356 738. 12 25510  1.08
2011 15 4 26.67 601 090.09 14374  2.39
2012 11 3 27.27 828 756.92 13105  1.58
2013 14 7 50 9788961.45  70238.7 0.72
2014 10 7 70 3 556 381 68082  1.91
2015 12 7 58.33 1800 465. 08 9507  0.53
2016 16 7 43.75 635 911 1638.79 0.26
2017 11 4 36.36 1475 863.55 23713 1.60
&3 247 97  39.27 108922491.9 1328766 1.22
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Fig. 1  Economic losses (a) and frequency (b) of earthquake disasters in China

from 1997 to 2017 (except for 2008 )
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Fig. 2 Economic loss (a) and frequency (b) of China’s power system caused by earthquake disasters
1997 to 2017 (except for 2008 )
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Tab. 3 Statistics of earthquake disaster loss of power systems caused by earthquakes in different magnitude

H I T REL VSR RIS PN
=N e ML R ICE it =Sl g CIRIES TIPS a4 LI ES ]
¢ (%) JioG b (%) i/ T oe
M<5.0 44 6 13.63 121 512. 39 620 0.51 103. 33
5.0<M<5.5 96 34 35.42 816 645. 12 5574.5 0. 68 163. 96
5.5<M<6.0 48 22 45.83 2521 776.27 38 636. 1 1.53 1756. 18
6.0<M<7.0 48 27 56.25 9154 348.4 101 568. 4 111 3761.79
M=17.0 8 5 62.5 95 110 884. 67 1073 328 1.13 214 665. 6
ait 244 94 38.52 107 725 166. 9 1219 727 1.13 —

P 7 3 WM IR ) R A

FES5.5<M<6.0 Hujgrpr, HhA: 48 Yo i FE6.0<M <7.0 Hujrhr, HLA: 48 YR
F, BARGMK 22 K, PR EZAFIE F, BAORGMK 27T K, VR REEA TR
1756. 18 JiJt. 3761.79 FiJt.
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Fig. 3 Relationship between earthquake magnitude

and power system direct economic loss
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Preliminary Analysis of Basic Characteristics of Earthquake
Disaster Loss in China Power System

CHEN Huiyun', FENG Zhize', FU Hui’, XU Xiujie'
(1. Shandong Earthquake Agency, Jinan 250014, Shandong, China)
(2. Zoucheng Earthquake Agency, Zoucheng 273500, Shandong, China)

Abstract

Based on the data of 247 earthquake disasters in mainland China from 1997 to 2017, we statistic the loss of
power system in 97 earthquakes, and analyze the economic losses and its characteristic of the power system in
earthquakes with different magnitude. The results show that; (DThe power system suffers an average of 4. 6 earth-
quake disasters per year; (2)The ratio of power system disasters caused by earthquakes increases with the increase
of magnitude, and the disaster rates of M <5.0, 5.0<M <5.9, 6.0<M <6.9, M =7.0 earthquakes are
13.6% , 38.9% , 56.2% and 62.5% respectively, and 38.5% on average. (3)The economic losses of power sys-
tem caused by earthquake increase with magnitude, but the relationship between them is nonlinear. (4)Power sys-
tem disasters caused by earthquakes mainly occurred in western provinces of China, such as Yunnan, Sichuan,
Xinjiang, and Gansu.
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