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Fig.1 Structure of microgrid for small-signal
stability analysis
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Fig.3 Schematic diagram of transformation from
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rotational coordinates

7] 25 H ML 9 A Ml A B il o, 2 ) E 2 L
JE U* b DG 750 o iefs . VSC BIALR 3L T
FL O B 1] 1) 7 X LA AR AR Al o, R TR 7E VSC
WA FEL 2R o U b LU B v BERE
¥ DG, . DG, A Hi AL bR 22 19 45 ) P AR J6 31| 45—
AR 2R ) AR 3 e Ry o)
Fe=T'Fi (2)
Hrp Fe=[F, F,]" W —%br R RN d.qg 5
W F=[F, F," 08 WORA AR bR 2251 d g

o e T TR N (3),

cosb; —siné;
- sind; cosé; } 3)

1.3 BAZEBH/MSSHER
HEAT IO /M 5 T AL B S 43 A B | Z B[]

5 e B T LR RS | R I TAE B
R 2 R T2 780 725 5 4L LA B ) 5
UL PR 5 2 B 7 B — 0 s 250
HFRY,

uf=Er - X723+ REC)
uF=Es+ XUH0%+ R
w e e | XaB=XE e XF=X0% 1
Tdo"qub:Efg_(X(/i/sg X/lng’ISb-i-X//lsg Xd:ngqu
Tusg Eu _EU +El _(erg Xmg)ll
Ty pEf*=~E + (X - X%)iy )
2H~*g—dfg =Ty-[E i+ Bt -
(X=Xt iy =D w?
s _ .
=~ = -r_l
de 7
Typuf =—uf + Ky(U%= U%)

For s sy A0 i 530 O ) 28 HPLAE F FL S A
VLHY d g BUOYRE S EPEED X X B B X X
SRR TR UL d g RBRAE A TR B H
HLPT REXS XY 30 R T o i B BT EF uk
53R G BE A AR Tge (Tt 53 3 d g il
388 97 285 FRF 1 555 250 1 DA B IR 5 8, K, R T
90 S Tl R ) 45 114 L A81) 2% SORI [R] KR T oA R B
Bl MU I 58 Tloe (T8 5390 R d g 0B 2 25 0T
I ) 3 00 U g [ 25 R LR P S S 2548, U
D 8% 43 3R ) 26k LA HL o oL R BEL 2 2 BOR
%%ﬁao
B 3 (4) 78 A 3 A b 22 2k AL DA R 25 4 e
B /MG 5 o3 BB AL i 179,

AXGIZAGI AX¢+Bei Aug + Coy Aur (5)
H AXq=[Aw, AS AE! AE! AE; AE]RIF %
PLEPAR S i s Ay = AT 9 IRIAE A B A A B
1.4 VSC/MESoHiEs
kel P ey R A B R DY AR e v, i 2 AT
Rt VSC A, 152 A [R5 ) H 45, vse
S s AT I A P SRS AT U /£ P PQ T T A
PV T HSFE ) ASO PQ T IEEHIFN PV T IE
PERIHEATXS oA A5 5 2 P R F I SR T VSC
[CRepSY iRt
141 PQ T &4l M5 Hdrpea
24 I 0 05 A I, PQ T T 4 B R A
VSC i i R A ARG T 3 il 238 A Zh A
TNNHRSHH, FHEIL T FERIE N,
P“I=Po+kpf(fo-f) 6)
Q=Qo+k, (Uy=U)
Forp Py PR Qo Q' 4330 D9 AT S TG 2 D) R UE



%18 B

VE A O 2 B B T B RS AT M B ) b ®

8 S AH Uy U RN £y f 537 kg H e e {1 R0 40 5 11 24
FEAA SEPRE kN P—f TR R, N Q-U
TR &R RER,

PQ FEFEHIHEEME 4 PR,

PREy | P o o
| IR FN0—— T gyt
mﬁmﬁziggﬁm O e

0 U

Rl 2 i Ve
4 PQ TEIEHIIEE
Fig.4 Block diagram of PQ droop control
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Fig.6 Trace of system dominant eigenvalue
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Fig.7 Time-domain simulative curves of active
and reactive powers vs. K, under PQ control
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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
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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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