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Table 1 Parameters of DGs in microgrid

R L RN /kW BRI kW SEBR I T kW
AR 4 16 80 0
DI N 5 0 100 70
it e R 40 6 -100 100 -10
JRAE 7 7 70 42
Leiml 8 12 60 20
KP4l 10 0 100 52

K2 WEMPHEBESH

Table 2 Parameters of lines in microgrid

& B ORI R0 Bt/ Q
1 1 2 0.064 0.022
2 1 7 0.192 0.067
3 1 1 0.038 0.016
4 1 15 0.003 0.013
5 2 3 0.096 0.033
6 3 4 0.177 0.048
7 3 5 0.192 0.067
8 3 6 0.089 0.024
9 7 8 0.133 0.036
10 7 9 0.048 0.017
11 9 10 0.064 0.022
12 11 12 0.127 0.054
13 12 13 0.101 0.043
14 12 14 0.253 0.108

TER N 1 B BR8N FE K E T AL
B AR A T A R -D R R T (hr 4
A, G Rk 3 FiR,

M 3 AT LLE H S R XA T T R R A
R 3 R F HX RO D 3R 0 R R, 4 s
4 FLEXT T 5 3 A DO R G R R X TR T
YR R 1Y 2.3 %, AL FEG0 W b 2R it
L BH T R RSO0, 19 5 R 32 D D) 2R (1) 5%
/N

ANTRVR S 1 A R B RO T Ik 4 s
2.7 11 A FNR AR b, N 4 AT L
Bt S R At 5 e L T S ) R R
LT3/, T UL F 285 4 1 I 22 4 559 1) 19 s [ 1)



%48 sk B A T B 2 A O T A ) A X H A A B R S @

R E-FRERTRNEE-DERFERT
Table 3 Voltage-power sensitivity factors between
buses of Feeder 1

HUR - R RUEH T

U, Us Us Us Us
P, 0.045 0.047 0.051 0.044 0.049
Q> 0.024 0.025 0.027 0.024 0.026
Py 0.047 0.116 0.124 0.108 0.119
Qs 0.026 0.051 0.054 0.047 0.052
P, 0.051 0.124 0.263 0.116 0.127
Qs 0.027 0.054 0.094 0.051 0.056
Ps 0.043 0.105 0.113 0.211 0.108
Qs 0.028 0.056 0.060 0.096 0.058
Py 0.049 0.120 0.128 0.112 0.184
Qs 0.025 0.049 0.052 0.045 0.065

R4 ARBRETAEANBEE-AYRGERTF
Table 4 Voltage-power sensitivity factors between
buses of different feeders

LR - T AR R AR 7

IjJ$ U2 U7 Ull
P, 0.045 0.002 0.002
P, 0.002 0.121 0.002
Py 0.002 0.002 0.027
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Fig.5 Voltage amplitude of buses for different
moments after active-power control
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Fig.6 Voltage amplitude of buses,before and
after active-power control
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Table 5 Bus voltage control results and real-time
control measures for different moments
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Fig.7 Voltage amplitude of buses,before and
after active-power control
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Adaptability of active-power adjustment to voltage control
considering network topology of microgrid
ZHANG Zhong',WANG Jianxue', LIU Shimin?

(1. Shaanxi Key Laboratory of Smart Grid,School of Electrical Engineering,Xi’an Jiaotong University,

Xi’an 710049, China;2. BBHT-Beijing Beibian Microgrid Technology Company, Beijing 100093, China)
Abstract: Since the electrical connection of microgrid is closer and its LV (Low Voltage) line resistance is
larger,its voltage level is closely related to both active-power and reactive-power. A relationship model
between bus-voltage and active-power is built and the sensitivity matrix of bus-voltage to active-power is
derived. Aiming at the limited regulation capacity of DG (Distributed Generation) converters in the primary
voltage control of microgrid,a fuzzy control strategy is proposed for the secondary voltage control of
microgrid. A sensitivity model of active-power to bus-voltage is built,which considers the influence of
network topology. A real-time voltage control model based on fuzzy control theory is built,which adjusts the
active-power of microgrid to enrich the means of microgrid voltage control. Case study shows that,if the
resistance-reactance ratio of microgrid line is larger,the influence of active-power on the bus-voltage is
larger too. In addition to the reactive-power control,the DG active-power adjustment can be used to
effectively control the bus voltage within allowed range for enhancing the voltage quality of microgrid.
Key words: microgrid; voltage control; network topology; sensitivity analysis; fuzzy control



