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Table 1 Partitioning scheme for IEEE 118-bus system

Iy XA IISEs
1 1—16,33,117
2 18—29,31,32,70—73,114,115
3 17,30,34—42,113
4 43—58
5 59—67
6 68,69,74—81,97,98,116,118
7 82—112

R IEEEEHEERETABEZWL
Table 2 Bus voltage variations for different
sub-regions with voltage control
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T,
I = T T =y
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47 5.10x10° 5.87x107
X 48 -4.73%1077 8.03x1073
JXA i ~4 50 5.46%x10° 7.67x107
2 i : :
51 9.79%10°° 4.72%x1073
52 1.05%x10°° 3.95x1073
53 5.29%10° 1.71x107
57 5.57x107° 3.27%x1073
58 6.22x107° 2.73%x1073
60 8.21x107 1.79%10°°
X 3 5 63 2.76x107 240%x107
ZEVE 64 425%107 1.45x107°
67 1.77x1073 1.00x 107

5 b3 ST W T 4 X7 58, o 929 (105
25) 18 3 I T W i L7 g 5 AT )R ] — 43 X X 3R
L X6 DX PR s AR R I S R R 4 DX T 8 X
B ) S R AR SO 22 5 Sk b O R L an
3R, ARSI R 2 M B SR AR A R K, 4
i =

F3IEEE 118 TERGEAXAREE

Table 3 Comparison of partitioning
schemes for IEEE 118-bus system

ik Iy X EL M, M,

AL 7 0.747 0.749
k(6] 7 0.726 0.741
k(7] 8 0.657 0.665
CHR[8] 8 0.661 0.670
CHK[9] 8 0.739 0.741
K[ 15] 6 0.722 0.728
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Fig.7 Curve of electrical distance variance/computational load
rate vs. dimension reduction rate for IEEE 2736sp system
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Table 4 Partitioning quality of IEEE 2736sp

system for different coarsening degrees

0 5

AT/ % I3 X EL M, M,
0 28 0.882 0.891
10 24 0.885 0.896
20 23 0.887 0.896
30 23 0.888 0.899
40 20 0.885 0.896
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Table 5 Partitioning scheme for different
large-scale systems

K=x(7]| I3 X E M, M, TR /s
IEEE 300 8 0.731 0.738 1.3
case2123 15 0.800  0.894 17.7
IEEE 2383wp 19 0.879  0.889 76.9
IEEE 2736sp 20 0.885  0.896 125.8
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Small-signal stability analysis of islanded microgrid with microsources
LI Yang'? ZHANG Hui'?,SU Bing',HE Dawei',ZHANG Yuzhi',CHAI Jianyun’
(1. Department of Electrical Engineering,Xi’an University of Technology,Xi’an 710048, China;
2. State Key Laboratory of Electrical Insulation and Power Equipment,
Xi’an Jiaotong University,Xi’an 710049, China;
3. Department of Electrical Engineering,Tsinghua University, Beijing 100084, China)

Abstract: A small-signal stability analysis model is built for a microgrid with the microsource interfaces for
synchronous generator and inverter. By ignoring the dynamic transient processes of synchronous generator
stator flux and inverter current loop,the microsource interfaces are modeled in local coordinates,which,
together with the loads,are then transformed into the unified rotational coordinates by network equations and
finally linearized into the small-signal stability analysis model. With the built model,the influence of
network or controller parameter variation on the stability and performances of islanded microgrid is analyzed
when its voltage source converter applies PQ and PV droop control strategies respectively. The time-domain
simulation model is established with  MATLAB / Simulink and the correctness of the small-signal stability
analysis model is verified.
Key words: microgrid; microsources; small-signal analysis; network equation; dynamic model; stability;

control
s
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Multi-level voltage control partitioning based on multi-objective modularity
SONG Yue',CHENG Haozhong',ZHANG Jian*, SHAO Yao?,SUN Quancai', LI Shiyang’
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University , Shanghai 200240, China;
2. China Electric Power Research Institute, Beijing 100192, China;
3. lowa State University, Ames [A 50010, USA)

Abstract: A definition of electrical distance for measuring the coupling degree of var source control and an
index of multi-objective modularity for evaluating the partitioning quality are proposed,based on which,a tri-
stage method of multi-level network partitioning is developed. In the coarsening stage,the dimensionality of
clustering data is reduced to lower the problem scale;in the partitioning stage,an optimal scheme
considering both intra-regional controllability and inter-regional decoupling performance is obtained by the
agglomerative clustering based on the multi-objective modularity index;and in the refining stage,the
boundary nodes are adjusted to further optimize the partitioning scheme. The connectivity among sub-regions
is guaranteed in the calculation process. Case study shows that,the high-quality partitioning scheme
proposed by the developed method is applicable to the network partitioning of large-scale system for voltage
control , verifying its correctness and feasibility.

Key words: network partitioning for voltage control; voltage control; multi-level partitioning; agglomerative

clustering; multi-objective modularity ; optimization
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