%46 % 5523 W) €0 ERBEY DA Vol.46 No.23
2018 412 1 H Power System Protection and Control Dec. 1,2018

DOI: 10.7667/PSPC171715

& BB A BB MR S R TR VI A T

XNEE, RRT, WaE, HkE, ZFE

(B PAH 578 W A 8) F AR R IE, HR 20 730050)

FE: A ORAIE S R IR 5 TR TR 1A ol o - o AN IS 9 P AT B~ D0, 99T — i LA e IR AL TR TR 20
RS A B T R e U, TR AS B ORAEAS (8] Wi L A Bl R P50 . S0 R G i R A T
o JLIR M T Dk 1o 8 50 8 I Al R 52 5 i BB 1) P22 160 7 3 o e i DA A R IR 1 R 8 1) Bl 90 D 81 B AT
Matlab/Simulink 5 EL3 7. (FEEPREY], EEAMEREITHIERT, R R D) e b 58 ORaF RLAF (K A
RGN, IR T 242 BT 1A R

KRR RIS, B ~FDIHG PP B A AEhE

Research on the smooth switching control method of micro-grid with
series combination of micro-source

LIU Zhengying, XU Haoliang, YANG Changhai, CHEN Zhaoyan, CHENG Ziyun
(State Grid Gansu Electric Power Company Economy and Technology Research Institute, Lanzhou 730050, China)

Abstract: In order to ensure that the series micro-networks interconnection and the islands of two kinds of operation
modes can switch smoothly, a coordinated control method of using a sub-system composed of series-connected
micro-source and super-capacitor as the main source and the flywheel battery for keeping uninterrupted power supply is
studied. First, the structure of the system is briefly described. Secondly, the control methods of micro-source and complex
energy storage in micro-grid mode switching are analyzed. Finally, Matlab/Simulink simulation analysis based on the
micro-grid with two series subsystem is made. The results show that the micro-grid can be maintained at good voltage and
frequency stability in mode switching because of complex energy storage control function, thus the effectiveness of
control method is verified.
This work is supported by Youth Science Foundation of Gansu Province (No. 17JR5SRA345).
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Fig. 1 Structure of micro-grid with series combination

of micro-source
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Fig. 4 Pre-synchronization control block diagram
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Fig. 5 Flywheel battery control block diagram
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Fig. 6 Super-capacitor charge and discharge control diagram
4 FEZERSH
E Matlab/Simulink 4% 5 5 3 64 & RS

R el 1 Pro) 53R, (RS A b ot
REESVRUE A BEUR L Trer=25°C+ BUEILIE S, =

1000 /m?* \ JFig oL R U, =67.5 V., %% B

I, =593A, mET/ERKRU, =582V, HfE T1E

i, =515 A, FE DI A 300 W KBLETE K

HOh 12 /s, BRI N 16 kW, FBZ 7R 34 E

HE 50V, ZiE2sih 100 Fo RESHINLIE H K iElR]

AL, #eAh 0.8 kg - m? , B KA H D) 40 kW,
1) Ak 9 I [ 5 D9 DT 4845 5 43 A
g i 7 fos.

600 T T
400 : o ]
0 0.5 1.0 1.5 2.0 2.5 3.0
t/s
(a) T L
51
x ﬁ f .
E. SOWM,/\»"V‘/\'\/-v e
ol
1 1 1 A J
0 0.5 1.0 1.5 2.0 2.5 3.0
t/s
(b) BB
0’ N N M N N A
i 0 : : : :
S, : : : :
ol : : : :
0 0.5 1.0 1.5 2.0 2.5 3.0
t/s
(o) ChtHth R
150 T T T T T
= : : : ‘ :
-50r
L L L L L
0 0.5 1.0 1.5 2.0 2.5 3.0

t/s

(d) B L AR AT D R
7 WML RS RAES T
Fig. 7 Simulation analysis of micro-grid from
islanding to networking process
WAIRIE AT AR, KO AL, Jeik
HARETR A IR, 1s i T R GE A



- 154 -

® LRI B R

HLE, J2ATAE V/F R, HERFOM IR L s AR,
2 s B IFRIFF OGS, T IS AT, S0 i
I P ESEENTD SE .

M 7(a). Bl 7(b) A LA BIEEA U B b A
W (14 F, S AR AR A SV B A B

2) T b 5 I o I DA 3

PiEas R 8 ik

600
e w
3 ¥
200
0 0.5 1.0 1.5 2.0 2.5 3.0
t/s
(a) T
sif e
S 5 o o
= AT ‘f/,v-
0 0.5 1.0 1.5 2.0 2.5 3.0

t/s
O EEES

0 0.5 1.0 1.5 2.0 2.5 3.0
t/s

(c) ©EHH A ThThZE
100} : , T_M~%——*
50 : : : é |

p/kW

0 0.5 1.0 1.5 2.0 2.5 3.0
t/s

(d) HE 2 F A AR AT T Th %
El 8 WMmHMEEI B IRAES T
Fig. 8 Simulation analysis of micro-grid from

networking to islanding process
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