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Reactive voltage control strategy based on adaptive autonomous segment for
distribution network with sources
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Abstract: This paper focuses on the problem that the voltage exceeds the limit range when Distributed Generation (DG)
is connected to distribution network. Reactive power of DG inverter can offer reactive support to solve the voltage
problem. The reactive voltage control strategy based on adaptive autonomous segment for Distribution Network with
Sources (DNS) is put forward in this paper. Firstly, this strategy can adaptively adjust the trigger voltage thresholds by
collecting the information about the voltage of Point of Common Coupling (PCC) of DG and the direction of active power
flow through next feeder adjoining the PCC of DG. Then, the threshold value of trigger voltage is adjusted dynamically
according to the collected information. The run value of the PCC of DG can be divided to five intervals by the trigger
voltage thresholds. Secondly, according to the interval that the voltage of PCC of DG is in the reference values about
reactive power outputs of DG inverter can be calculated by using the Q(U) control method. Finally, the reactive output of
the DG inverter is controlled to trace the reference value. This research is comprehensively compared with the case
without the reactive support of DG inverter and the case where DG inverter operates using the Q(U) control strategy with
constant segmented voltage threshold. The simulation result shows that the proposed method has a significant
improvement on reducing the voltage exceeding the limits range, restraining the voltage disturbance and improving the
voltage quality.
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Fig. 1 Equivalent circuit of grid-connected DG system
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Fig. 2 Control model of DG inverter under

grid-connected condition
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0., U, <U,
j%%;wfﬂm+gmplhﬁuﬁuz
0=1 o U,<U, <U; (6)
é%;fa_QJ U, <U,<U,

-0, U >U,

HK(6)F: Qimax 7 DG, WAL I I M B KA Ul
Uns Uss Uy#os DG, 73 Beli s Il FHE. b
Pl FHERIEFE W+ Prids



s, %

o USC R R A D F s 2y B I R VA 1 R SRS - 13 -

I: Yi<n

@D 24 Pp>0, NIXT DG; () I SR 4% 1R 20(7)
HHATIEHL

@ 24 Ppgi<0, WIXF DG; 1) s I FLA8 4% 1 20 (8)
HEATIRL

I: 4 i=n, WX DG, [ HIlfs FHE 12 8 0(7)
BT IR

Uil — 1’1’111'1[093+ PDGiRDGiend + QDGiXDGiend , 1 07]

DGi

(1.07-U,)x3
U,=——+U,
i2 10 il (7)
1.07-U,)x7
Ui3 :%J’_Uﬂ

U, =107

KD M Ppg>0, Be A i 1] BE A& HL R B fIK R
Up B R U2 2% RS0 HA, 19 R 3 19 i fE R AN B
F 0.93 p.u., Uy BMEFSET DG; 5 K i i s 22
Jn -t 0.93 pou, A C R R i HL S A7 BT R UG IS
DG,; 1) DG WAz 285t n] LIRSS Q(U) kw47 117
By 10 W AR v L S B PR U 18204 1.07 poue, HH
H 5 A B 1 DG M 5 R FR 5 Rpgiena A1 Xbaiend
539 5& DG; H Mm-S 15 R 2 1R 7R L RELRIT R
Upa: A& DG; FF M g (1 L s I A

PR+ X..
LLA::rnax[L07-——351—1——£%£1—JLJ193]
DGi
(U, —0.93)x3
i3 i4 10 (8)
U, -093)x7
UiZZUM_M
10
U, =093

X (@®)H: R M X; 3 5)E DG; 5 DG; 2 [7] 1) H BHLA
HPLs Uy BT 1.07 pudik X DG, 5 DG; 2 1]
IR ZE, W™ DG; A B E R XU HL DG, i
BRF AL LRI DG; 1 HHHERR [ 8, DG;
(R AE 2% ] AR i vk DG, 1) L8 FBR )
Bl Uy %54 093 pu, LHZ NG IE DG IR ki
H R BR

4) AR A= B R 9% b T VR I
WAL, T A 5 B8 3) 1Y H R 1) o e
TU IR Bia S 6 DG AR 83 10 JC Thi
HH,RERC R R 1 P 2 R S BB L 2

3 EBHinth

{5 LA IR HR 26 i 1500 LGI-120 5 10 kV
BCHL Y, A T 9 HH SR 1) HE s AR A L R A

SRR WAL S TR I 8 R A2 He, 2 2 i
ZHOLIE R 1. 48 Matlab 257.1% 10 KV [ HLR 1)
P ICRERY, JLrb, CRRER I e 19 A 1 RE R P
R V=105 pu. A TEIEARTIERT DNS 1
To Ty 23 B 1 I N [ v 45 T SRS 4 s ), X
i B9 53 % DG B2 NFN 2 DG 2 NIEATA) ELATHTT
ARSI NS AN & PV TS hififs 7 ZAE &
Kty oUyFEHIEM T TR L, IR T 3 A
MAATT %

5 10 kV Bo ) M 48 #R 4 Al
Fig. 5 Network topology of 10 kV distribution network

3.1 B DG EANMEGHE

AL 6 O PV IR AT, HAEHLA BN 4.6 MW,
PV i AR g () 5 Bl 4.6 MW, PV B3 % 81.1%.
PV 34 MRS — R IR AR Toeil iy H A 1 o 28 A%
o ZSFBNIEEL— 2 A 1) 24 I TR] W T 3R A T 5
FLrb A ey TN S RS AR: T P 43 ) o B 1]
1 R 2 FTos

D) 7% 1 AHEFE PV Lilisae

i Matpower X 5451 o IRIfC L I B4 77380 o U1
B, RIS SR, O TR PV A
XTI LR 52 me, SEBE T AL 24 44 64 95
10 R BT A5, J7 5 1 OGRS fe AR A i 2k
Wik 6 Fros.

19 51 LR puu

6 A1 BEML

Fig. 6 Voltage curves in case 1
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Table 1 Line parameters of the distribution system

HHAY  ORWAS  SMKEAm  HEHMQ  XEBRPUQ

1 2 1 0.285 0.392
2 3 1 0.285 0.392
3 4 1 0.285 0.392
4 5 2 0.57 0.784
5 6 2 0.57 0.784
6 7 2 0.57 0.784
7 8 2 0.57 0.784
8 9 2 0.57 0.784
9 10 1 0.285 0.392
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