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Hierarchical logic control strategy for high frequency isolated DC distribution system
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2. State Grid Heilongjiang Electric Power Company Limited, Harbin 150090, China)

Abstract: Based on modularized high frequency isolation power conversion system, an experimental model of DC
distribution system with photovoltaic, energy storage system and AC loads is built. Three system operation modes are
designed and a hierarchical logic control system with the main control variable of DC bus voltage is proposed through
analyzing system P-V relationships and operating characteristics of various network interface modules. The hierarchical
logic control system is divided into 4 control layers, including data acquisition, pattern recognition, logic combination and
instruction execution. Between the layers, it takes a way of local control to ensure the system power balance, voltage
stability and coordination between various interface modules through the discrete out of 12 sub-controllers without
internet communication. Finally, Matlab/Simulink experiments are conducted to verify the validity and effectiveness of
the proposed control strategy in DC distribution system operation and control.
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Fig. 1 Structural unit of HFI-PCS
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Fig. 2 Experimental model of DC distribution system
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Fig. 3 Diagram of relationship between voltage and power

Zr bk, REuia AT A D)t i Kl 4 R
B s ug, up 23900 R 77 58 12 5 1) FEL S v BB REG
BI{E: Ex M ESS 48 : Ermaxs Epmin 73007 S
SE M) ESS A& .

3 RS RIBIEHERIE

3.1 R EI=HBIEIRIT
WA EE 3.1 ik I R Gee AT B AT 4, HIR

[ <

upc~ Eg €

Y
>

B2
(AU PR e

v v
Fia3: [ E NP
FeARIRBIB AT T A IEAT R

B 4 ZEEiTEARREER

Fig. 4 Flowchart of system operating mode switching
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