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Carrying capacity evaluation of multiple distributed power supply access to the distribution
network with the background of a new power system

HAO Wenbin, MENG Zhigao, ZHANG Yong, XIE Bo, PENG Pan, WEI Jiaqi
(Chengdu Power Supply Company, State Grid Sichuan Electric Power Company, Chengdu 610000, China)

Abstract: Access to various distributed generation such as photovoltaics and wind turbines has changed the structure and
operation of the traditional distribution network. Therefore it has become an important research topic to establish an intuitive
distributed power access evaluation system and to reasonably evaluate the carrying capacity of the distribution network
connected to distributed power in the new power system. The maximum capacity of wind power and photovoltaic connected
to the new distribution network with renewable energy and reactive power compensation devices is used as the objective
function to establish the carrying capacity model of the distribution network. It is converted into a second-order cone
programming model for the solution. Then, a multi-level carrying capacity evaluation system is established by taking into
account the high quality, economy, and flexibility of the distribution network operation, and a carrying capacity evaluation
index is calculated according to the model solution results. The calculation results of the evaluation indicators are transformed
into the calculation model of the comprehensive score. Finally, through an example analysis of the IEEE33 node computing
power model, the results show that the proposed evaluation method is more comprehensive and effective.
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R A1 VQR &R
Table A1 Results of VQR indicator
Wz s k2 W3 k4 mEs

16:00  1.0000 0.6667 0.7576 1.0000 0.8182
17:00  0.9697 0.5455 0.5455 0.9394 0.7273
18:00  1.0000 0.5455 0.5455 0.8485 0.8485
19:00  1.0000 0.6364 0.6364 0.9394 0.9394
20:00  0.9697 0.6061 0.6061 0.8485 0.8182

%= A2 RPQ 1645
Table A2 Results of RPQ indicator
I %) Y1 x2  BR3 5 4 Yt s

16:00 0.8788 0.8788 0.8788 0.8788 0.8788

17:00 0.8788 0.8788 0.8788 0.8788 0.8788
18:00 0.8485 0.8788 0.8788 0.8485 0.8485
19:00 0.7273 0.6667 0.6970 0.7273 0.6667
20:00 0.8485 0.8485 0.8485 0.7879 0.8182

< A3 ALR $5%5
Table A3 Results of ALR indicator

i %1 WE1 BE2 BFE3 R4 WS
16:00 03175 03175 03175 03175 0.3175

17:00 0.3088 0.2780 0.2781 0.3088 0.3088
18:00 0.2572 0.1998 0.1998 0.2581 0.2477
19:00 0.2237 0.1745 0.1815 0.2236 0.2158
20:00 0.2424 0.1625 0.1653 0.2436 0.2327

< A4 FRL 3645
Table A4 Results of FRL indicator

i ] HE1 F2 BE3 HR4 BES
16:00 01233 01233 01233 0.1233  0.1233

17:00 0.0395 0.0395 0.0395 0.0395 0.0395
18:00 0.0617 0.0617 0.0617 0.0617 0.0617
19:00 0.1196 0.1196 0.1196 0.1196 0.1196
20:00 0.1084 0.1084 0.1084 0.1084 0.1084

& A5 RPG 1B#F
Table AS RPG indicator
gl 1 W2 5% 3 W% 4 Y5 5
16:00 1.0000 1.0000 1.0000 1.0000 1.0000
17:00 1.0000 1.0000 1.0000 1.0000 1.0000
18:00 0.9560 1.0000 1.0000 0.9552 0.9647
19:00 0.8239 0.8447 0.8398 0.8241 0.8293
20:00 0.9126 0.9685 0.9659 09116 0.9208
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