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Optimal configuration of PMU based on customized genetic algorithm and
considering observability of multiple topologies of distribution network
KONG Xiangyu', WANG Yuting', YUAN Xiaoxiao', YU Li’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Electric Power Research Institute of China Southern Power Grid,Guangzhou 510080, China)

Abstract: PMU (Phasor Measurement Unit) can provide phasor data for distribution network to improve
observability. Considering the imbalance between supply and demand of PMU caused by the large number
of distribution network nodes but the few investment cost,an optimal configuration model is proposed with
the fixed number of PMU as its constraint condition. The objective function maximizes the network mea-
surement redundancy on the premise of maximizing the number of observable nodes. The influence of mul-
tiple topology structures is considered in the model,and the observability is improved by introducing mea-
surement data,such as the data of zero injection node,injection power of node,branch power,and so on. A
customized genetic algorithm is proposed to solve the model, which ensures that all individuals are feasible
solutions through customized crossover and mutation operations. Finally, the PMU configuration sequence
based on the optimal scheme is given. The feasibility and effectiveness of the proposed method are veri-
fied by the simulation of IEEE standard system.
Key words: phasor measurement unit;distribution network;observable node;multiple topologies;injection power

of node;branch power;customized genetic algorithm;optimal configuration
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Fault model of IIDG with PQ control considering
tracking capability of current command

WEI Chuanzhi',SHI Xiaohan',ZHANG Hengxu',CI Song*,LIU Yang’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,
Shandong University,Jinan 250061, China;2. Electrical and Computer Engineering Department,
University of Nebraska-Lincoln, Lincoln 68588, USAj;
3. State Grid Shandong Electric Power Research Institute,Jinan 250002, China)
Abstract: The ability of converter to track current command under different situations including different
parameters of IIDG (Inverter Interfaced Distributed Generator), pre-fault conditions and fault severity are
analyzed considering the mathematical model, control principle and parameter design of the IIDG. On this
basis, a symmetrical fault model of IIDG considering the current tracking capability is proposed , which
depicts 1IDG as a voltage-controlled current source or a voltage-controlled voltage source according to
whether the current of converter can accurately track the command. In this case,the full characteristics of
IIDG during faults are covered. In comparison with the existing methods and the calculative results of elec-
tromagnetic transient simulation software, the proposed method exhibits higher calculation accuracy and
simultaneously simplifies the calculation.
Key words:distribution network;inverter interfaced distributed generator;symmetrical fault model; PQ control;

fault ride through;fault analysis;models
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Table A1 Summary of cases’ information

25 A S AR R Bt
(Vges ZD Q %5 E/pu. DG, DG, DG; DG,
15 1 0.635 1 1 1 1
HE1
0.86 2 0.441 1 1 2 2
(29p.u., 0.45p.u)
0.4 3 0.240 1 1 1 1
15 4 0.630 1 1 1 2
HE2
0.86 5 0.430 1 1 2 2
(3p.u., 0.5p.u)
0.4 6 0.238 1 2 1 2
15 7 0.607 1 1 2 2
M43
0.86 8 0.411 1 2 2 2
(3.1p.u., 0.6p.u.)
04 9 0.211 2 2 2 2

*A2 £ 1IDG FANBRMFETRE
Table A2 Injection current and inverter voltage of each 11DG

ik lpeys /p.u. lipc2.s /p.u. lnpeas /p.u. lnpeas/p.u. Vit /p-u. Vit /p.u. Vipeaf /p.u. Viipgas /p.u.

Jyik 1 1.588./-55.17° 6.849./-56.61° 7.000/-80.37°  4.000.-80.03° 1.0997-0.13° 1.166.3.32° 1.321./-9.18° 1.324./-9.22°
Jri% 2 1.655/-57.26° 7.169./-58.62° 5.492./-118.59° 3.103./-120.64° 1.105/-0.43° 1.178./3.10° 1.225./-40.18° 1.225./-42.46°
fiH  1.663.£-57.20° 7.200./-58.53° 5.510./-116.56° 3.126./-118.16° 1.108 2-0.43 1.180£3.10° 1.225./-39.04° 1.225./-41.80°

xR A3 &K BB B R F1 & S BRI PR BRI
Table A3 Fault voltage of each bus and fault current of each line

T Usps/p.u. Upwe/p.u. Up2.¢/p.u. Upst/p.u. Upat/.pu.

Jrikl 0.711,-27.10°  0.710 £ -27.58° 0.643,-31.87° 0.458~-58.61° 0.467 ~ -58.69°
Jrik2 0.689,-28.24°  0.688 ~ -28.70° 0.617 £ -33.40°  0.430£-63.51° 0.440 £ -65.46°
1iE 0.689~,-28.21° 0.688/ -28.67° 0.617~-33.36° 0.431~-63.56° 0.440 £ -65.24°
WiIReS ILpe/p.u. las/p.u. las/p.u. ILas/p.u. ILoad1/p.u.

J7i%1 1.344,-10.30° 39.617 £-53.41° 46.457 £ -53.89° 1.325,53.46° 2.711,-34.71°
J7i%2 1243, -6.71°  41.488.-54.95° 48.644 £ -55.49°  2.653,-3.92°  2.626 £ -35.83°
iE  1.244/-6.54° 41.414/ -54.84° 48.600/ -55.38° 25711 -2.34° 2.633 £ -35.76°
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