M4 R 2011, 35(10) 70-75 DOI: ISSN: 1000-3673 CN: 11-2410/TM

AWHES | MES R | SR
MRS

e s A L YDA A Rl R AT 5

W R B

HL ARG S LB A 4 TR B I 5 e S S (TR AR RS LR, bty TdElX 100084
.

[ITERAT] XM

7y s 0 P P A i L DO R P L L A (R R A, L RORE R Ml T (1S H AR B R A TR 28 B AT AT S 5

SR T e P P PR o e PR 2 T s PR, ORI R R VA ARG A o A X2 e 1 st (1 i

FAL P 5 g TS T fEL PR B0 R R IR AR, 7 T i TS L AL R R 2B BASE AR, SR A 1B T 220 kAR HLSE 28 5 R0
K\ 110 kv B B 2R BRI RN B fur 040 20 DX, AT SEIR220 kVARELEE . 110 KV s He B R I 2 B4 Sl A T 26 45
FEL A MG B SO AL SRR AR AR R, AR AR RIS AL S AR 0 v AT AT T AT A TR,
PRI T BRI A R R YRR SIS o 1 R X S B T T R TX 8% 4 R 68 SR B0 T AR ) BRI ARV )
SEF M
RBEE]: R PR

A il B

Studies on Optimal Planning of High Voltage Distribution Network
SHEN Yu ,XU Yiqing ,CHEN Longxiang

State Key Lab of Control and Simulation of Power Systems and Generation Equipments(Dept. of
Electrical Engineering, Tsinghua University), Haidian District, Beijing 100084, China)

Abstract:

High voltage (HV) distribution network is the key link connecting power transmission network and
medium voltage distribution network, so the results of its planning have a great influence on overall
economy and reliability of urban power supply and distribution system. However, at present there is
lack of coordination between the planning of HV distribution network and the planning of power
transmission network, and current planning model and method for HV distribution network is not

perfect enough. Therefore, an improved mode to coordinate power transmission network planning with

HV distribution network planning is proposed, and a two-stage model for optimal planning of HV
distribution network is set up. To allow substation capacities to follow load growth, this model aims to
achieve the optimal expansion of 220 kV substation capacity and 110 kV transmission lines as well as

the optimal load partitioning, and to minimize the sum total of expansion investment of substations and

transmission lines and operation cost mainly considering network loss. An improved Genetic Algorithm

(GA) is developed to solve this complex model. The most important strategy of the algorithm is to keep

the feasibility of the solution at all times by novel chromosome encoding and genetic operations, thus
the global search performance and its convergence speed of the algorithm are enhanced. At last, the
integrated planning model of transmission and distribution network is applied in an urban power grid.
Results show that the proposed model is reasonable and the algorithm is feasible and effective.
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