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Fig.1 Network structure with four main transformers
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Fig.5 Feeder available capacity results when different degrees of response are considered
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Evaluation of feeder available capacity considering demand response

SUN Weiqing, HUANG Fuquan,ZHANG Wei
(School of Mechanical Engineering, University of Shanghai for Science and Technology,Shanghai 200093, China)
Abstract: Demand response is an important means to adjust user load. The peak load of system can be
reduced and more users can be accepted by peak load shifting. Therefore, it is necessary to carry out the
research on evaluation of feeder available capacity considering demand response. The influence of different
demand responses on feeder available capacity is analyzed. The response model is established according to
different demand response implementation mechanisms, which aims to maximize the user’s benefit. Then,
based on feeder section transfer,the evaluation model of feeder available capacity is established by taking the
demand response and actual load distribution into consideration comprehensively. The influence of different
demand responses on available capacity and its mechanism are compared and analyzed according to the
example. Results show that when considering demand response, reserve capacity of system at peak load
time and load switching pressure during N-1 failure can be effectively reduced,and feeder available capacity
can be fully exploited.

Key words:distribution network ;available capacity; N-1 criterion;feeder section transfer;demand response
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Comprehensive evaluation of receiving end grid peak shaving modes
under background of large-scale new energy
SUN Rong'?,ZHANG Chengzhi', CHEN Bing’, LIAO Xingxing',SUN Guoqiang',

ZANG Haixiang', WEI Zhinong'

(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. Electric Power Research Institute of State Grid Jiangsu Electric Power Company,Nanjing 211103, China)

Abstract: The problem of peak shaving of the receiving end grid is gradually exposed under the connection
of large-scale new energy,and it is necessary to comprehensively evaluate and study its peak shaving means
and effects. So a comprehensive evaluation method for the combination of multiple peak shaving modes of
the receiving end grid under the connection of large-scale new energy is proposed. Firstly,according to the
actual data of wind power and photovoltaic farms,a truncated versatile distribution model is used to fit the
output of new energy. Secondly,the peak shaving mode and peak shaving capacity evaluation index system
of the receiving end grid are established, and the ability evaluation model for multiple combination modes
participating in peak shaving is proposed and solved by stochastic programming and heuristic algorithms.
Finally, the objective entropy weight method is used to comprehensively evaluate various combination modes
of peak shaving,and the recommendations of optimal combination mode under different new energy penetra-
tion rate scenarios are obtained. The IEEE 57-bus system is taken as an example to verify the effectiveness
and practicability of the proposed method.

Key words: receiving end grid; large-scale new energy; truncated versatile distribution model; combination

modes of peak shaving;comprehensive evaluation
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14 5-7,16,17, 24,25, 38,50,55,56, 66,67, 104 0.2075 0.3357
6 48,49,72,73,98,101 0.25 0.4069
14 1—4,18—20, 32, 44—47,68, 94 0.2725 0.4435
8 30,31,39—42, 89,93 0.375 0.6113
6 8—10, 29,43,90 0.5 0.815
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Table A2 Condition of customers’ agreement signing and actual responses at 19:00

e Ui ALY Gl St 23 I Ay T*Eﬁﬁka ﬂ%iﬁ*ﬂ *l‘iHU@Z SEBR S o
BfiF KW Ja B IRW FIl L A51/9% i LR /KW EL41/%
1 %511 EDR 443.5 418.6 61.47 0.35 88.95 21.25 11.9
2 %17 EDR 443.5 418.6 49.68 0.7 204.92 48.95 99.21
3 %511 EDR 443.5 418.6 39.1 0.2 14.07 3.36 0.3
4 %17 EDR 443.5 418.6 27.18 0.6 111.96 26.75 53.09
8 %17 EDR 815 769.3 37.49 1 283.79 36.89 231.68
9 %511 EDR 815 769.3 38.25 0.4 1141 14.83 19.51
10 %17 EDR 815 769.3 53.5 0.5 164.05 21.32 40.38
18 %511 EDR 443.5 418.6 81.06 0.4 113.93 27.22 19.52
19 %511 EDR 443.5 418.6 13.03 0.1 0 0 0
20 51T EDR 443.5 418.6 50.72 0.5 164.04 39.19 40.38
29 %1] EDR 815 769.3 14.28 0.1 0 0 0
30 BT IL 611.3 577 88.95 0.9 382.5 66.29 190.96
31 BT IL 611.3 577 13.13 1 224.58 38.92 202.66
32 %1 EDR 4435 418.6 76.85 0.5 164.02 39.18 40.38
39 BT IL 611.3 577 66.84 0.1 0 0 0
40 AT IL 611.3 577 85.82 0.85 361.04 62.57 164.16
41 AT IL 611.3 577 58.99 1 335.19 58.1 288.43
42 BT IL 611.3 577 26.41 0.35 150.05 26.01 78
43 %1 EDR 815 769.3 30.88 0.4 114.11 14.83 19.52
44 51T EDR 443.5 418.6 12.41 0.8 180.73 43.17 69.44
45 51T EDR 443.5 418.6 46.6 0.8 192.74 46.04 125.57
46 %511 EDR 4435 418.6 69.68 0.3 64.1 15.31 6.16
47 54T EDR 443.5 418.6 49.06 0.8 202.31 48.33 129.12
48 ZAT IL 406.9 384.1 20.49 1 224.78 58.52 171.32
49 ZAT IL 406.9 384.1 36.26 0.2 137.17 35.71 19.08
68 54T EDR 443.5 418.6 83.22 0.6 214.4 51.22 68.74
72 ZAT IL 406.9 384.1 49.06 0.5 185.51 48.3 73.17
73 AT IL 406.9 384.1 80.77 0.75 306.09 79.69 137.15
89 AT IL 611.3 577 26.72 0.2 151.94 26.33 43.27
90 %51 EDR 815 769.3 69.5 0.6 214.16 27.84 68.74
93 AT IL 611.3 577 44.2 0.7 251.05 4351 159.2
94 %51 EDR 4435 418.6 34.18 1 280.92 67.11 174.52
98 ZAT IL 406.9 384.1 52 0.9 174.71 45.49 118.28
101 AT IL 406.9 384.1 22.62 0.55 85.51 22.26 87.79
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