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Fig.1 Subject behavior mechanism diagram of

adaptive nodes
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Fig.2 Schematic diagram of rule structure
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Table 2 Power distribution before planning

EERY LML= / MW
REDES K JeAk IKHL KHL
1 1472 3724 500 900
50 210 0 170
5 0 870 1280 0
10 348.5 2480 282.3 0
11 0 0 360 1320
18 0 30.4 160 700
20 0 0 520.2 270
21 0 0 0 600
25 0 216 40.7 0
29 0 218 586.2 0
30 0 0 88.1 0
33 0 0 3112 0
35 0 0 3500 0
36 0 0 1638 0
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Fig.4 Total installed capacity of various types
of power supply
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Table 3 Rule instance of Node 29
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0 -1 -1 0 90.94
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0 0 0 0 25.64
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0 -1 1 0 86.61
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Table 4 Power layout considering section constraints

ZERY BEHLAE / MW
REDst RUH, etk JKHL KCHL
1 1355 3407 923 467
4 245 231 0 171
5 0 742 2019 0
10 133.5 2626 354.3 0
11 0 0 27 1400
18 0 788.4 29 670
20 0 0 4972 996
21 0 0 0 762
25 0 78 18 0
29 0 419 531.2 0
30 0 0 242.1 0
33 0 0 2998 0
35 0 0 3551 0
36 0 0 1488 0
B 1733.5 8291.4 12677.8 4466
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Fig.7 Schematic diagram of grid structure in 2020
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Table 6 Power supply distribution planning in 2020
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Table 5 Comparison of renewable energy consumption
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Table 7 Situation of renewable energy

consumption in 2020
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KA 40/ (MW -h) 12049.389 50
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Multi-point capacity planning method for high proportion of renewable energy
ZHAO Shugiang,SUO Xun,MA Yanfeng
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,

North China Electric Power University, Baoding 071003, China)
Abstract: Aiming at the problem of multi-energy and multi-point layout planning,the technical and economic
characteristics of multi-energy power system composed of wind power, photovoltaic power, hydroelectric power
and traditional thermal power are comprehensively analyzed,and a power planning model based on complex
adaptive system theory is proposed. The model takes each power supply node as the main subject, changes
its behavior rules constantly through experience accumulation, adjusts the installed capacity of various types
of power supply to adapt to the environment,and obtains the optimal layout scheme of each node’s various
power supply capacity. In addition, a subject modeling method based on simple rules emerging complex
phenomena is proposed, which reveals the core idea of complex adaptive system theory, that is, adaptability
creates complexity. Through the analysis of the actual power grid in a certain area,it is verified that the
proposed method has a significant effect on improving the consumption of new energy. Based on the current
power capacity layout and future grid structure in this area,the future power optimal layout scheme is given,
which has a certain guiding significance for the actual engineering construction.
Key words: multi-energy power system;complex adaptive system;subject modeling; source-grid coordination;

generation planning
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i3k B
*Bl TAER
Table B1 Node type
MET LSS PEAES AT MR A% S

1 21 3 6 19 2

4 25 8 7 24 23

5 29 9 12 26 34

10 30 17 13 27

11 33 22 14 28

18 35 32 15 31

20 36 16

F B2 HEHAMBAEK
Table B2 Electricity demand on typical days
Waigs HERARAMMW  ZFRERAAIMW WG BERROMGIMW - TR KA MW

1 1572.2 1656.8 19 2875 306.9
2 1260 1600 20 359.1 3721
4 135.1 148.9 21 1600 1685
6 221.3 232.4 23 930 1500
7 308.1 3205 24 452.2 479.8
10 198.8 200.7 25 2775 296.4
11 133.4 141.1 26 369.4 382.9
12 287.3 302.7 27 164.2 177.4
13 184.7 193.9 28 299.1 319.1
14 985 1031.3 29 1231 125.3
15 380.6 395.6 30 359.6 372.6
16 102.6 102.7 31 718.2 750.1
18 153.8 166.5 34 650 900




£ B3 HWimxl%o
Table B3  Section division

W TET WriE 1 WTIED 2 WTIRD 3 DI 4 TIRT 5 BTIAT 6 Wi 7
] (1-2)(1-3) (5-6) (8-12) (8:9) (8-17) (17-18) (28-32)(29-32)
(1-4)(1-5) (5-7) (8-15) (9-17) (9-17) (20-22) (30-32)(31-32)

R L2 /MW 2800 1500 2300 2400 5500 2000 1600

® B4 ZFHASY
Table B4 Economic and technical parameters
BARATFZH R Stk ke ki

25t I JG - i .
PN R A (T MW?) 500 1226.6 300 500

LSRRI/ OE - MW 50 65 50 50
BN R TR0 - MW 13 13 10 13
BRI 25 02 02 0 O

EIRPE 05 05 03 -05

HH4EM A 20 20 50 30
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