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Fig.1 Topology structure diagram of DCT
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Fig.3 Pulse signal waveform of medium- and

low-voltage control
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Fig.4 Structure diagram of smooth switching strategy of

PV and battery system control mode
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Fig.5 Voltage and current waveforms of medium- and
low-voltage DC bus when DC microgrid is in

connection with DCT medium-voltage side
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Undisturbed grid-connected strategy of offline DC transformer

based on smooth switching of control modes
ZHANG Weiming',XU Jiazhu',CHEN Qing’,TONG Guogqing', WU Min'
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210000, China)

Abstract: Suppressing the inrush current and voltage fluctuation caused by offline DCT (DC Transformer)
grid-connection can promote the construction of flexible DC grids. The topology of the DCT and its control
modes are given. The forming mechanism of the grid-connected disturbance is analyzed from two aspect of
DCT start and control mode switching,and the main reasons are the capacitor charging and the output signal
jumping in controller. For the problem of output signal jumping in controller,the smooth switching strategy
of DCT control modes and the smooth switching strategy of PV (PhotoVoltaic) and battery system control
modes are respectively proposed. DCT control is coordinated with system control through the switching of
the control modes,ensuring that the control rights of bus voltage in medium- and low-side under the master-
slave control are owned by one. Combined with the soft-start method,the whole process of undisturbed grid-
connected strategy of offline DCT is given. Finally,Suzhou medium- and low-voltage DC distribution network
model is established based on MATLAB / Simulink. In the simulation of different grid-connected conditions,
the proposed strategy can effectively suppress the voltage fluctuation and inrush current at the grid-connected
point and ensure the stable operation of system.

Key words: medium- and low-voltage DC distribution network; DC transformer; soft-start; smooth switching;

undisturbed grid-connected strategy
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Table B1 Pl parameters of control system

N =N TR IR AR 2%
e HLE 3R HLRFR )i HL PR R 4%
Kvp Ki Kip Kii Kave. p Kave. i Kbc,p Kbt:,i

DCT 16 487 0.012 125 8 0 — —
Boost 0.1 10 4.2 43 — — 0.5 35

Buck/Boost 2.5 120 2.8 180 — — — —

= B2 TRHB[|ESY
Table B2 Parameters of converter
HEERE TRHIE/KY BERHBE/KY HREHRE/ (MVA)

DCT 10 20 10.5

Boost — 20/0.75 1
Buck/Boost — 0.75 1

Boost — 0.75 0.125

®x B3 RHZRESY
Table B3 Capacity parameters of system

ZHE ZH ZHE
FEM AR/ (MVA) 10 HAR BRI/, (MV A) 0.126
R A 25 5/ (MV A 0.787 fiRe 2/ (Ah) 530

W
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