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Impact of power outages on regional economy based on input-output model
YU Qun', MA Yanzi', CAO Na', HE Jian*, SUN Weimin®
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Qingdao 266590, China;2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: In contemporary society, production is highly dependent on the development of electricity and power
outages may cause serious economic losses. In order to effectively evaluate the economic impact of power outages on
various industrial sectors in the power outage areas, this paper proposed a power outage economic loss evaluation
method from the perspective of segmented industries, taking into account the characteristics of industry electricity
consumption and the impact of industry correlation. The electricity generation ratio method that characterizes the
electricity consumption characteristics of the industry was used to evaluate the direct economic losses caused by
power outages. Because the indirect economic losses caused by power outages involved the supply-demand
relationship between various industrial sectors, an input-output model reflecting the interdependence between
industries was adopted to evaluate the indirect economic losses caused by power outages. The feasibility and
rationality of the proposed method were evaluated and calculated by taking the “7 *+ 09” power outage in Shihezi in
2014 and the “7 « 28” power outage in Wenzhou in 2008 as examples. The distribution characteristics of economic losses
caused by power outages were compared and analyzed in accordance with the differences in regional economic development
level and industrial distribution structure between the two regions. The evaluation results indicate that the constructed
model can effectively evaluate the economic losses caused by power outages in different areas and the distribution of
economic losses is closely related to the regional industrial distribution structure and input-output structure.
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Table 2 Direct economic losses of various industrial sectors in power outage areas
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Fig. 1 Three dimensional diagram of direct consumption coefficient and complete

consumption coefficient for various industrial sectors
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Table 3 Indirect economic losses of various industrial sectors in power outage areas
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Fig. 2 Indirect economic losses caused by power outages in various industrial sectors in power outage areas
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Fig. 3 Distribution of comprehensive economic losses among various industrial sectors in power outage areas
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Fig. 4 Distribution of economic losses caused by power outages in three major industries in power outage areas
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BRI PE AL IZ 45 HL B 2R Ry 2 681, 47 T3 Jo Al ST AL L B BE B R Oy 19. 15 J8/kW « h, ATLLAE L 1%
et A R T ARSE O HoH X7 A L R B B A5 F S OGS 12 M X 28 B A R I R A ) L T R R B A ATl
FH P BLR (458 0 B2 B L AR R 92 0 2R A A A7 7™ fL LG 55 48 A7 Hh RS TR RE 45 65 (R DA 5 A SRR e T K — R R,

Ry it — 2L B UEVE Al S5 R A MER P A BT AR T B E O g B 0% 1R B B AR KSR S ORE DG L n
T A PR ARG 4 ORISR [ 2 B K R KT DX K {5 R S oA 07 R 0 B 8K R K 4 7
0.01~138.61 J6/(kW « h) Z[d],

x4 ERALBRXEBERHE

Table 4 Data on typical international major power outages

ik g/ LR/ AR AT/ IDRQ KT AR EETERR/

i MW {23655 (EI6/(kW « h)) e NR T /7T (JG/(kW « h))
2003 4FEFEMNES « 147 KT H 61 800 300 16. 74 8.28 138. 61
2011 4EEPE“2 « 47 KA 800 0. 60 9.38 6. 46 60. 60
2016 AFFGIR“O « 287 K5 HL 456 0.82 3. 60 6. 64 23. 90
2012 4EENFEE“T « 30747 « 317K {5 H 50 000 20 2.67 6.25 16. 69
2005 AFEBHIRLS « 257 KAFHL 3600 0.001 0.001 8. 10 0.01

2003 4F L ME RS « M4 RAFH I, B T AT RIZMIX, HZH WX 2A 24 . 202 B KE
A5 A PR N 22 % 3R R B2 e e AR Bl T AR 7 BB AT A NIRRT 74 150. 79 4258, PR MG IZ 45 Ha, S0 AL
WAV R . 2008 ARV MY AR P2 BB 21 486. 92 /470, & R JRK V2V 5 TR Jn& k., 2011
AR PG FI 2016 4F B IR A 2 5% & B K 1 5 T VT A 2008 4F A4 & JB /K - AH W V148 19 28 B % T2 /K v T EN
25 H, 205 0 b X 48] 20 B RE P R A L 20192020 AEAE PR MEAT S AR 8 074. 67 /470, 2014 4E A
T B A 7 B 292, 8 AZTT B BB AR 7R B A 9 273. 46 /2 TT . 1 2005 4F SR AR 7 BE T A AR T
2 025 4270 AR TFBr s . PTS53N T BT B B 8 B PR A T 2016 AR RIS S 2012 4R ED
J3E K5 FEL S 02 T T A TR T SR F e 28 A AR T R M T O R T SR AR A S T R A R R T
fH5H.

L L TIR  J8 aT 5 AN R 48 B 2 KT Ml X1 6 B A3 BT S S0 IE T ASBIE 53 i AR R (1 B A S B

5 Zig

1) X 457 R S O DX 28 % 52 0 9 52 2 P L S T 5 DA A0 20 Aol A B ks B — R 2 M i 1) DG TR
RO B 458 L 22 T AR PPAL Ok o T IR 8 T A 58 e T AR K R BT A5 5800 L B 4 T T Al
15 WL RO R A 22 BF R

2) A i T UL L BT R B TR R T ST B 9 5 A TR, ELBE A TR A Rk
) B 22 55 2% IS 170 I PR 5 e =S U0 8l 77 A ) 2 B O R 52 R 0 3 A 3 8 45 A oMb A58 2 19 B AT AT )T A
SRR CRALASE ) MR A ()47 ol 14 458 2 7 8 Al WK 52 07 58 il T BT SR G
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3) LA 2014 4R F47 « 09”45 R 5 AN 2008 AR RN “7 o 2875 HL ZHHCH A, B IE T A AF 5T AR AL ) AT A7
LT U Dl o v W R A SO O = T Sl I = SO NI B N |2 A v e e = - A T B N B S E 2R A B S
S5 X AT A B DA O
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