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Fig.1 Relationship between shadow electricity price

and total power generation
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Fig.2 Target-level evaluation index system
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Table 1 Underlying indexes of power supply capacity

hr R pr— R L]
R R R
AT o MEMEE RS

LT
g BRERERAE FH R S B

N RO A
RN LRERNGNEARE | LEESIR
WEARE o IR AR
g URRBEERL 2 B

(2) %4 (A2) IR 2 TR PR

AR bR N TR i MRS PR PR IR
Ty Ak M AR E 1B TR RE D . BRE LAY
Ji S AT E ISR B R ZHh B AR R



96} L/ AR {7 G-

®39%

TRAP B L K5 K s 26 25, 65 IO R TR J= A WL 3 2.
R2 REMHNKREER
Table 2 Underlying indexes of security
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Table 3 Underlying indexes of reliability
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Table 4 Underlying indexes of economic efficiency
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Table 5 Underlying indexes of social benefits
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Table 6 Underlying indexes of environment
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Fig.3 Radar diagram of primary evaluation
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Comprehensive evaluation method of distribution network based on shadow price
under big data environment
WANG Sen',WANG Lei*’,CHEN Fei’, WANG Chengmin',XIE Ning'

(1. School of Electronic Information and Electric Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;

2. State Grid Zhejiang Electric Power Company Economic and Technology Research Institute,Hangzhou 310008, China)
Abstract: Establishing a scientific and comprehensive evaluation system and adopting reasonable evaluation
methods can provide reliable decision support for the construction of smart grids. Based on the Lagrange
shadow price theory,an evaluation index system that can truly reflect the optimal allocation of power grid
resources 1s established, and the underlying indexes are used as constraints to construct the optimization
function of target-level indexes. Then,combined with the big data analysis method,the weights are calculated
based on the shadow prices of underlying indexes to form a primary evaluation of target-level indexes.
According to the contribution degree of target-level indexes for the comprehensive evaluation,the target-level
indexes are weighted, and the comprehensive evaluation of the distribution network is realized from the
aspects of “performance” and “benefit”.

Key words: distribution network ; big data; shadow price; Lagrange operators; duality; entropy method ; compre-

hensive evaluation
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Table A1 Underlying indicator weights and standard
values
Eizpr B w i 1 Wi 2 BT 3
Al-1 0.1475 0.6933 0.8807  0.6585
Al-2 0.3466 0.6933 0.8627  0.6585
Al-3 0.2064 0.6933 0.7591  0.6585
Al-4 0.0089 0.3067 0.4749  0.3415

Al-5 0.0206 0.6933 0.4729 0.8829
Al-6 0.2042 0.6933 0.7008 0.6585
Al-7 0.0659 0.3067 0.5271 0.8201
A2-1 0.0534 0.5431 0.5271 0.6585
A2-2 0.3477 0.3067 0.8367 0.3415
A2-3 0.106 0.3067 0.6952 0.3415
A2-4 0.0208 0.3067 0.5271 0.8458
A2-5 0.1242 0.6933 0.4729 0.773
A2-6 0.0062 0.6933 0.4729 0.7009
A2-7 0.2859 0.6933 0.7587 0.6585
A2-8 0.0558 0.6933 0.4729 0.6923
A3-1 0.4034 0.3376 0.5271 0.6585

A3-2 0.0145 0.7984 0.5271 0.6585
A3-3 0.1684 0.6933 0.6037 0.6585
A3-4 0.0434 0.8702 0.5271 0.6585

A3-5 0.0808 0.8437 0.4729 0.3415
A3-6 0.2125 0.3067 0.819 0.3415
A3-7 0.077 0.8129 0.5271 0.6585
B1-1 0.051 0.6933 0.7518 0.6585

B1-2 0.0461 0.3067 0.709 0.3415
B1-3 0.1646 0.3067 0.7302 0.3415
B1-4 0.0018 0.6933 0.8739 0.6585
B1-5 0.0707 0.9894 0.4729 0.3415
B1-6 0.0864 0.3067 0.5271 0.4661
B1-7 0.0533 0.7127 0.5271 0.6585
B1-8 0.526 0.9305 0.5271 0.6585

B2-1 0.4043 0.3067 0.5271 0.7163
B2-2 0.0145 0.5255 0.5271 0.6585
B2-3 0.3599 0.6933 0.4729 0.985
B2-4 0.2213 0.3067 0.9718 0.3415

B3-1 0.2833 0.6933 0.7894 0.6585
B3-2 0.0949 0.6933 0.4729 0.7569
B3-3 0.1885 0.3303 0.4729 0.3415
B3-4 0.2959 0.3195 0.5271 0.6585
B3-5 0.0158 0.3067 0.5677 0.3415
B3-6 0.1216 0.6933 0.6175 0.6585
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Table A2 Primary evaluation results
H ¥R E TR bR AT iy 2 i3
Al 0. 6644 0.7773 0. 6709
A2 0.5018 0. 7087 0. 5350
A3 0. 4982 0. 5977 0. 5655
Bl 0. 7252 0.5772 0. 5526
B2 0. 4490 0. 6060 0. 7293
B3 0. 5082 0. 5977 0. 6031

ISRV s 3 f, 152 SE S g AR
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Table A3 Target layer indicator weights and adjustment

parameters
b Al A2 A3 B1 B2 B3
e 0. 45
BE  0.1219  0.7709 0.1072  0.1056  0.2277  0.6667
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