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Abstract

As a high-quality renewable energy power generation technology, wind power generation can not
only alleviate energy shortage, but also improve environmental pollution. However, with the in-
crease of the proportion of wind power connected to the grid, the network loss of wind power
system increases sharply. In this paper, taking the minimum active power network loss of the sys-
tem as the objective function and the conventional generator set, wind turbine set, static reactive
power compensator, capacitor reactor and transformer tap as the reactive power control re-
sources, the mathematical model of reactive power optimization control of wind power system is
established, and the particle swarm optimization algorithm is used to solve the model. Finally,
based on MATLAB platform, the established mathematical model is analyzed in the IEEE30 node
system after wind power grid connection. The results show that this method is effective and feasi-
ble in reducing the network loss of wind power system.
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Table 1. Comparison of multi-reactive power control resource performance
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Figure 1. Optimization control flowchart of multi-reactive
power control resource based on particle swarm algorithm

1. BTRFREZENS RIhEE ZRA S RIZE

DOI: 10.12677/sg.2022.123008 70 B HE L


https://doi.org/10.12677/sg.2022.123008

TR 5%

1+1 t t
Vg = v, +arn (Pbest ~Xia )"’Czrz (Gbe,xt _x'd)

i i

t+1 t+1
X =Xy +vy

b v ORI i BIES d ETESS ¢ UOEARIR R 5 %Jﬁﬂ%m%dﬁfﬁtm%ﬁﬁmuﬁ w N5
ﬁﬂi,q\q%Mﬁ#HH%,n\Q%MHEM%Mﬁ,bWﬁM%éwmA%m%uE,@mﬁ
RLF AT s A B . AR AR E 1 s,

3.2. ZRINBEERFERLESISE

ST LT REFNE, 0 & AR e A LA B AT 2 T DR C D R AR . B kb 1%
Uitk 1R AERCEAL RN, YR ERIRS L, B E AN, HIUYERE sve WA,
S TR BT REIETC I Fy, IXRERLSEIL TR RIS LR N LR, FRE 2 4 (R T HEATORE 5 R SR Y
SABE, BB SRS, SR, H ST & A H B I B ALAL I L R 22 o D)
PRI -

4. B4
4.1. BHIRE

ASCHEET R RS, XS F AR A L4 TEEE30 5 55 R G (& )it 17 EIh itk . iZ R4
AT 3 MR AKEZHAL T 1. 220 13), =ZANKHE] (T A 20 27, 23), WEZEIF(LT
6-9. 6-10. 4-12. 28-27), WA H AR T 1545 10, 24), =& FIE LI MEEEE SVC (AL 795 A4 1.
22. 13).

AP FEBS A F Sk B 8 AMRUAL, 4301029[0.9,0.925,0.95, -, 1.1 p.u., BN TN S (AL : Mvar)
43 3149[0,10,20,30,40,50] , 4N SVC M) Fl (BAz: Mvar)H[-30, 30].

1_% 2} "
15 18
2% 3 4 A 14_f_ T_
| T = P
5 - 124] 3
5 e ol i kil

EL ?@ 24tE B
?T” 2SRy

Figure 2. IEEE30 node diagram
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Table 2. Power plant node parameters

2. RETREY

REps A NHIMW TET IR/ Mvar (T [H)
1 16.69 [-3.38,3.38]
22 23.34 [-4.73,4.73]
13 20.00 [4.06, 4.06]
2 60.97 [-20.00, 60.00]
27 26.91 [-15.00, 48.70]
23 19.20 [-10.00, 40.00]

Table 3. Control variable data

F° 3. EHEEHE

T AR B TR PEALHT Pt
1 Ul (pu.) 1 1.060
2 U2 (p.u.) 1 1.058
13 U13 (p.u.) 1 1.060
22 U22 (p.u.) 1 1.052
23 U23 (p.u.) 1 1.060
27 U27 (p.u.) 1 1.060
6~9 TI (p.u.) 1 1.1
6~10 T2 (p.u.) 1 1.025
4~12 T3 (p.u.) 1 0.975
28~27 T4 (p.u.) 1 1
10 Qcl (]ifii: Mvar) 0 50
24 Qc2 (BfiZ: Mvar) 0 0
1 Qsvel (F47: Mvar) 0 0
22 Qsve2 (Bfiz: Mvar) 0 7.77
13 Qsve3 (F47: Mvar) 0 1.65
Table 4. Power plant node optimization results (Mvar)
F 4. KB TRMKLERMvar)
TR TER ER TR o Rid] U RIA=
1 Q1 33.38 —33.38 —4.40 -3.18
2 Q2 60.00 —20.00 35.40 14.23
22 Q22 34.73 —34.73 38.51 12.50
27 Q27 48.70 —15.00 10.55 8.49
23 Q23 40.00 —10.00 8.47 7.04
13 Q13 34.06 —34.06 12.12 5.71
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Table 5. Optimization results of ordinary nodes (nominal values)

#5 BERTRMUERATAE)

TR TER TR LR Rl Rla=
3 U3 0.95 1.1 0.981 1.047
4 U4 0.95 1.1 0.978 1.044
5 us 0.95 1.1 0.982 1.048
6 U6 0.95 1.1 0.971 1.045
7 u7 0.95 1.1 0.966 1.037
8 U8 0.95 1.1 0.959 1.033
9 U9 0.95 1.1 0.98 1.016
10 U10 0.95 1.1 0.984 1.050
11 U1l 0.95 1.1 0.98 1.016
12 Ul12 0.95 1.1 0.983 1.053
14 u13 0.95 1.1 0.975 1.043
15 ui14 0.95 1.1 0.979 1.046
16 uleé 0.95 1.1 0.977 1.045
17 u17 0.95 1.1 0.977 1.044
18 U18 0.95 1.1 0.968 1.035
19 U19 0.95 1.1 0.965 1.032
20 U20 0.95 1.1 0.969 1.036
21 U21 0.95 1.1 0.993 1.049
24 U24 0.95 1.1 0.988 1.045
25 U25 0.95 1.1 0.99 1.049
26 U26 0.95 1.1 0.972 1.032
28 U28 0.95 1.1 0.973 1.045
29 U29 0.95 1.1 0.98 1.041
30 U30 0.95 1.1 0.968 1.030

M 5 ATRL, PG B R SRR, BRI, 2 BEE T T S B RE VR A B ) RS HEAT R T
WAt IF HDIBEAS T AR MW), A DM 2 E R R Ik 6:

Table 6. Active network loss optimization results (MW)

= 6. BIMIRIMALLERMW)

REAi] REAE] PEfRR
2.764 2.169 21.53%

ST REEERAL, AR X IA I IEEE30 75 5 R G A Dy P4 21.53%.
TNV A A P 3
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Figure 3. Fitness curve chart
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