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Abstract: Voltage source converters (VSCs)-based DC distribution networks (DCDNs) can automatically adjust the control strategy

of overloaded VSC to adapt to the variation of renewable energy power, but it brings difficulties to analyze the steady-state

performance of DCDNs. A piecewise linear power flow (PLPF) algorithm is proposed to quickly calculate the coupled effect of the

power disturbance and VSC control strategy adjustment on steady-state power flow. Firstly, according to the VSC power balance, the

critical point of VSC hitting the capacity limit is directly determined and the power variations of each node before VSC control

strategy adjustment are obtained. Then, the linear power flow is revised considering the VSC control strategy adjustment. Finally, the

linear power flow calculation is performed in each stage before VSC control strategy adjustment, and the steady-state power flow is

obtained by using the superposition method. Simulation results show that the proposed PLPF model can directly, quickly, and ac-

curately calculate the steady-state power flow distribution of DCDNSs.
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Fig. 3 Diagram of simple two-terminal DCDN

U U

x\'\ Unax ! Unax

ich i

e L) | N
WA | s TR

P

P ~Pra U &
(®)

‘Taﬁ}é%uvs'(“:aﬁ

0 AP .APIz Ppy 0 AP APz Ppy
(c) i A2HE (d) T R3HE

B4 5RO B R AR

Fig. 4 Influence of control strategy adjustment on power flow
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Tab. 2 Calculation results of VSC power in case 1
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Fig. 7 Calculation results of nodal voltages in case 1
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Tab. 3 Comparison of bisection algorithm and PLPF algorithm
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Fig. 8 Diagram of a three-terminal DCDN
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Tab. 5 Calculation results of VSC power in case 2
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Fig. 9 Calculation results of nodal voltages in case 2
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