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Fig.1 Receiving-end shadow price based on Pareto
effective arrangement under price regulation
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Table 1 Decomposition of LCC for a UHV power grid
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Table 3 Input-output benefit flow table by traditional financial cost method 1258
i [{ 2011 4F 2012 4F 2013 4 2019 4 2020 4 2021 4 2044 4 2045 4
BEERA 364.8 5063  647.7 14964 16379 13264 13103 1309.6
WAL 1176 1176 1176 1176 117.6 0 0 0
REESLIS S & 113 2104  307.8 8923  989.8  989.06 972.96 972.26
REESICE Y & 1.9 1.98 2.05 2.51 2.59 2.59 2.59 2.59
oA A1 J I PR U AR 25 10.84  10.84  10.84 10.84  10.84 0 0 0
GESEE Y4 2 & 26 48.5 71.0 2059 2284 484 48.4 48.4
A HE 29 L Bk s 95.5 1169 1384 2672 2887 2863 286.3  286.3
[l 05 39 2 9% 4 0 0 0 0 0 0 9.5 9.5
o] i [ 52 9% 7 0 0 0 0 0 0 38.1 38.1
e I 952.8 9700  987.1 1091.7 11089 1714 1714 1714
AR 9262 9262 9262 928 928 0 0 0
Wi sh v 4 9.5 9.5 9.5 9.5 9.5 0 0 0
BT RAR 17.1 34.2 51.4 1542 1714 1714 - 1714 1714
AR -588 -463.7 -339.4 404.7 529 1155 1186.5 11858
i E e -588 -1052 -1391 -8239 -2949 860.1 27660 28846
4 T BT R -588 -429.3 -290.9 218.6  264.6 535 93.6 86.6
il e nEdr -588  -1017 -1308 -1044 -7789 -2439 ... 5322 5409
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Table 4 Input-output benefit flow table by LCC-based method 15t
i H 2011 4 2012 4 2013 4F 2019 4 2020 4 2021 4 2044 2045 4
BEIETA 3648 5063  647.7 14964 16379 13264 1310.3  1309.6
REESE IR € 1176 1176 1176 1176 1176 0 0 0
A L BRI RS 113 2104 3078 892.3  989.8  989.1 973 972.3
RESIEEY & 1.9 1.98 2.05 251 2.59 2.59 2.59 2.59
I AT R B P I 285 2 10.84  10.84  10.84 10.84  10.84 0 0 0
QRS Y33 & 26 48.5 71.0 2059 2284 484 48.4 48.4
Pefbtt &SR IRR B A 95.5 1169 1384 2672 2887 2863 286.3  286.3
L 30 Bl 4 0 0 0 0 0 0 9.5 9.5
Il i [ 9 0 0 0 0 0 0 38.1 38.1
e I 969 993.6 1019.3 11733 1199 2615 261.5 -53.63
LCC 959.5  984.1 1009.8 1163.8 1189.5 2615 2615 -53.63
T 4 9.5 9.5 9.5 9.5 9.5 0 0 0
VL 4 T B -604.2 -487.4 -371.6 323.1 4388 1065 1058 1373
S A -6042 -1092 -1463 -1262 8232 2417 - 24626 25999
G4 i T -604.2 -4513 -3186 174.6 2195 4932 83.5 100.3
SiE M AR -6042 -1056 -1374 -1344 -1124 -631 4464 4565
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Table 5 Calculated results of social benefit evaluation
indices(converted to 2011)

EiEo (WS FE LCC R
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Fig.2 Curve of ENPV vs. single factor
variation rate for two methods
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Table 6 Sensitivity coefficient
. N ENPV EIRR RBC
A E A P2 hrs ES
AMERT SEFTH g mm ABUERN AL R
. . G R -39 -27 -1.6
K] 2% N
A LCC & -43 -34 -1.7
R € (25 WIS 2.1 24 0.9
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Analysis and evaluation of social benefit from UHV power grid
TIAN Shuxin',CHENG Haozhong', CHANG Hao?,QI Qingru®,LIU Tu',HONG Shaoyun'
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Department of Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
2. State Power Economic Research Institute,Beijing 100052, China)

Abstract: The LCC(Life Cycle Cost) and the shadow price theory are applied to recognize the compositions
of UHV (Ultra High Voltage) power grid cost and socioeconomic benefit. Beside the revenue of electricity sale,
the social benefits from UHV power grid are analyzed based on various benefit-related shadow price
theories. The input-output benefit flow tables are established and the LCC-based evaluation indices are built
for the social benefits from UHV power grid. Combined with the sensitivity analysis theory,a method
suitable for evaluating the social benefits from UHV power grid is put forward. As an example,the
evaluated social benefits from a synchronous UHV power grid planed for 2020 are compared between the
traditional financial cost method and the LCC-based method,verifying the effectiveness and feasibility of the
proposed method.
Key words: UHV power grid; UHV power transmission; life cycle cost; social benefit; shadow price; input-

output analysis; cost benefit analysis; evaluation



