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Fig.2 Power output of solar system
and wind-driven generator

ZGeH 10 kV L E2F G DG ARG BL 19
B2HARS ARG, 1R T M8 AR K B R
Gi. 380 V HLE AR DG HEAEBLA T A 25,
30,46,56 $ A Gk KL R G, Hod cosh,, =0.96,

cosOyrc = 0.9, TETI A 2,22,34,48,60 43 51| 4 %5 Hf
B e, HAH B o 50 40, B 25 5 10 kvar,
1 NIKECHE RGN AT, HIEE] KA
SR G S T 8 A2 A, 7y o Bl 2 A A, LR
4 H S A e AN 3 TR o

R1 TRLMH

Table 1 Nodal load
. HP A rh ki fr B

e A
MW Mvar MW Mvar MW Mvar
9 1152 0.560  0.864 0420  0.576  0.280
10 1.440 0700  1.080  0.522 0720  0.348
11 1440 0700  1.080  0.522 0720  0.348
12 1152 0560 0.864 0420  0.576  0.280
13 0900 0440  0.675 0330 0450  0.220
14 1152 0560 0.864 0420  0.576  0.280
15 1152 0560 0.864 0420  0.576  0.280
16 1440 0700  1.080  0.522 0720  0.348
17 1440 0700  1.080  0.522 0720  0.348
18 1.152 0560  0.864 0420  0.576  0.280
19 1152 0560  0.864 0420  0.576  0.280
20 0900 0440  0.675 0330 0450  0.220
21 1152 0560 0.864 0420 0576  0.280
22 0720 0350 0540 0260 0360  0.100
23 0720 0350 0540 0260 0360  0.100
24 0720 0350 0540 0260 0360  0.100
25 0720 0350  0.540 0260 0360  0.100
26 1152 0560 0.864 0420 0576  0.280
27 0900 0440  0.675 0330 0450  0.220
28 0900 0440  0.675 0330 0450  0.220
20 0900 0440  0.675 0330 0450  0.220
30 0900 0440  0.675 0330 0450  0.220
31 1.800 0.872 1350  0.654  0.900  0.436
32 0720 0350 0540 0260 0360  0.100
33 0720 0350 0540 0260 0360  0.100
34 1.800 0.872 1350  0.654  0.900  0.436
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Fig.7 Reactive power output of solar power
generation system after optimization
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Fig.8 Reactive power output of wind power
generation system after optimization
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Table 2 Output reactive power of shun capacitor

B ] FHER AR AR Y &/ kvar
/h CB1 CB2 CB3 CB4
1 50 40 20 60
2 40 40 20 60
3 70 40 20 50
4 40 40 20 50
5 40 30 20 40
6 150 40 20 50
7 200 40 20 50
8 400 50 20 60
9 400 50 20 70
10 500 60 20 70
11 500 100 20 70
12 500 110 20 80
13 500 110 20 70
14 500 100 20 70
15 500 100 20 70
16 500 70 20 70
17 400 60 20 70
18 350 60 20 70
19 150 60 30 80
20 40 60 30 80
21 30 60 30 90
22 30 60 30 80
23 50 60 30 80
24 30 50 20 70
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optimization equation and the reactive power optimization of

Multi-type reactive power output optimization method of

distribution system with distributed generations
GUO Qingyuan', MO Chao>’, WU Jiekang®, WU Fan*, TANG Huiling’, CHEN Lingmin®
(1. Dongguan Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Dongguan 523008, China;
2. School of Automation, Guangdong University of Technology , Guangzhou 510006, China
3. Nanning Rail Transit Co.,Ltd.,Nanning 530029, China;
4. Guangxi Hongshen Electric Power Design Co.,Ltd.,Nanning 530028, China)
Abstract: In view of the voltage quality problems of the distribution network caused by the access of distributed generations
(DG) ,a multi-objective optimization model for the output of multiple types of reactive power sources in the distribution system
aiming at minimizing active power loss and node voltage offset is built. And this model is oriented to DG and shunt capacitors.
The restricted range of photovoltaic inverters and doubly-fed wind power generation to the grid is given considering the reactive
power characteristics of photovoltaic power generation systems and wind turbines. The constraint condition function of the output
of DG and shunt capacitors or the absorption of reactive power is constructed considering the constraint region of variables not
crossing the boundary, bilateral crossing the boundary, unilateral crossing the upper boundary, and unilateral crossing the
lower boundary. Using the sensitivity coefficient based on the power flow, a linearized model of the sensitivity coefficient of the
objective function is obtained. The two-stage simplex method is used to solve the optimization problem with good results. At
last, taking a three-voltage 60-node power distribution system composed of F20 and F32 lines in a certain substation of a power
grid as a calculation example, the feasibility and applicability of the model and algorithm in this paper are verified.
Keywords : distribution system; coordinative operation optimization of multiple type reactive power sources; distributed

generation;static var generator( SVG) ;shunt capacitors
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