2014 % %38 & PEGHKFFR(BARAFFR) Vol.38 No. 1
%1 M Journal of China University of Petroleum Feb. 2014

XEHS :1673-5005(2014)01-0167-05

BT USORE S 1y 1 v ) 358 0% e 0 e O ARG ¥

FHA, IMER

(YRR XFRESEH AR, LWAFTH 266580)

doi;10.3969/j. issn. 1673-5005.2014. 01. 026

FEE VTR ) SR DT T 2 R A R v T O B AR A A T 00 AT R R M . 5 6 TiC P VR 0 TR P TR
0252 5 A D ), 2 I L P NIRRT B R GRS I AT o 255 S BT EE T ) R mT ORI B R AR
JEE FEE ST VI O SO AR A A T 4 L 7 FH R SR SR Ak B ) — DAk B bR ) R i e A 48,
XI55 A B S PRE UBREE B, . B0 o T 4 SR IR T i 30k 1 350, PMU IBE 18067 18 AR AR08 20 T 71 B Tk
& BT T R EH

KHER BRI WO, PMU; IR TR B

hE Sy ES . T™ 727 ERFRETS A

Optimal placement of harmonic measurement unit based
on ant-algorithm for distribution network

WANG Yan-song, SUN Gui-long

(College of Information and Control Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: An optimal placement of the harmonic measurement can effectively improve the feasibility and accuracy of the har-
monic state estimation for a distribution network. The principle of placing the distribution network harmonic measuring unit is
determined based on the characteristics of the distribution network. Using distribution network topology, a mathematical model
is derived to calculate the node-voltage-state observability. The PMU optimal placement of the mathematical model is estab-
lished with comprehensive considerations of the node-voltage-state observability degree and redundancy. Ant-algorithm is pro-
posed to solve the optimal placement problem of the harmonic measuring unit, which can give a variety of schemes to meet the
same optimization goal for the planning, and can be designed to choose the optimal solution according to the real situations. The
results show that the ant-algorithm is effective for the optimal placement of the harmonic measurement. The redundancy of nodes

is effectively reduced and the number of observable nodes is sufficiently increased by the optimal placement of the PMU.
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Table 1 Observability and redundancy of system

4 1#PMU  2#PMU  3#PMU R Rl
= ik B i WL U
1 1 0 0 1 0

2 1 1 0 1 1

3 1 0 0 1 0
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5 1 1 1 1 2

6 0 1 0 1 0

7 0 1 1 1 1

8 0 0 1 1 0
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Table 2 Several alternative optimal allocation results of 5 PMUs
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