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Fig.1 Structure of coordinated control system
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Table 1 Solutions of optimization by SDP model

and primal-dual interior point model

HI)/kW JeT1 / kvar [EEZPANY
KoOAM B CH AM BA CH W RS
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21 1000.0 1000.0 1000.0 200.7 200.7 200.7
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31 0 0 0 200.0 250.0 250.0
6 5321 532.1 532.1 1383 1383 1383
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Sl 552 26.0
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23 3014 3014 3014 122.3 1223 122.3
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Table 2 Solutions of voltage optimization by
adjusting reactive power only

g il Y1/ kW JY) / kvar R 45 / kW
HoOAM OB CAl AM BM CHl W fEALE
6 650.0 650.0 650.0 166.8 166.8 166.8
16 0 0 0 622 578 557
18 500.0 500.0 5000 69.7 69.7 69.7

SDP 558 279
21 1000.0 1000.0 1000.0 204.3 204.3 204.3
23 650.0 650.0 650.0 130.7 130.7 130.7

3.0 0 0 2000 250.0 250.0
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Table 3 Comparison of solutions between

single-phase model and three-phase model
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Table 4 Voltage magnitude and phase angle,
before and after correction

ZH 2 IE R K )G
A AR R /kV 13.20080 13.15640
B M HL R IEAE /kV 12.95970 12.83630
C MR IR AR/ kV 12.960 10 12.83650
] 1 1 25 d5e KAE / kV 0.24110 0.32010
A A EM A /() 1.07840 0.89780
B AHHLEMIAM /(°)  -119.93580 -119.87250
C HIHEAS / (°) 120.05090  120.11520
A TR] AR AR 25 d5 KA/ (°) 1.02751 0.78260
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Table 5 Solutions of correction model

W HIY1/kW Ty / kvar
AM BAM  CAH AM B CH
18 500.0 500.0 500.0 942 942 942
21 1000.0 1000.0 1000.0 124.0 124.0 124.0
23 292.8 2928 292.8 111.7 111.7 111.7
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Conditional characteristic evaluation based on G,-entropy weight method

for low-voltage distribution network
MA Ji,LIU Xizhe
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: The conditional characteristics of low-voltage distribution network are evaluated in two aspects:
line characteristics and operating characteristics. An evaluation index system is established for these two
aspects,all indexes are unified and nondimensionalized ,the function-driven G, method joined with the expert
experience is applied to obtain the subjective weight of each index,the data-difference-driven entropy weight
method is applied to obtain the objective weight of each index,the Lagrange optimal multiplier method is
applied to obtain the comprehensive weight of each index for the evaluation function,and the conditional
characteristics of low-voltage distribution network are evaluated according to the values of evaluation
function. Analysis of conditional characteristics for several actual low-voltage distribution networks verifies
the validity and feasibility of the proposed evaluation method.

Key words: low-voltage distribution network; conditional characteristics; index system; G, method; entropy

weight method; Lagrange optimal multiplier method; evaluation function
(L% 40 T continued from page 40)

EERI .

F OF(1967—), %), WL F o fo ik sF
AL WL T ENFRARAI>NE
A2 %) 7 @ 49 #F %2 (E-mail : hbdld1@126.com) ;

(1991 —), B, FERA ML
MR E, 2 EONFE L AR S @
BT,

HRI(1970—), B, K AEA FHE

BHB IR ERANFEEMETEH Fieas NG AL 3
B, W 4 o7 @ 69 BT 5

T T(1984—), B, ERILF FARA G EHR A
EBNFE S WA G Shisd e AR

£ #1991 —), %, ZRITERFEBRA REFLAE,
T BANFE G W R & TR

J 4 (1983 —), F L AT A TARIF | E B AF
BER A B I M ARG @ AT

Three-phase voltage optimization and correction of active distribution network
DONG Lei',MING Jie',PU Tianjiao®>,YU Ting?,CUI Lin',ZHOU Jianhua’®
(1. State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China;2. China Electric Power Research Institute,Beijing 100192, China;
3. State Grid Jiangsu Electric Power Research Institute,Nanjing 210036, China)

Abstract: The three-phase voltage optimization and correction technology of active distribution network is
studied and a control strategy of centralized network-wide optimization and localized coordinative correction
is proposed,which,based on the semi-definite programming theory,establishes a three-phase voltage
optimization model considering the inter-phase induction of a branch to coordinate the active and reactive
power resources for the optimized control of whole active distribution network in long time-scale,while,based
on the three-phase sensitivity of voltage phasor to nodal injection power,establishes a quadratic programming
model for the control of voltage phasor correction in short time-scale. Simulation for the three-phase IEEE
33-bus standard test system shows that,the network-wide optimization control can effectively reduce the
network loss while the local correction control can apply the least power adjustment to quickly correct the
voltage amplitude of limit-violated node and reduce the three-phase imbalance.
Key words: three-phase voltage; active distribution network; optimization; correction; multi-time scale;

voltage control



