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Research on Fault Protection Function Test of Multi-energy

Complementary System Containing Multi-port Energy Router
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Abstract: For a certain area, there is a serious seasonal overload phenomenon of electricity load, and
renewable energy sources have the problems of large power fluctuations and poor stability. This paper has
developed multi-energy (hydropower, photovoltaic, and energy storage), multi-port energy router device
and its energy management system, comprehensively considering the local multi-scenario operation,
solving the seasonal overload problem, and realizing the reasonable allocation and utilization of energy.
First, the topology of each port converter of the energy router is selected for comparative analysis;

secondly, the working mode under multiple scenarios is introduced; finally, the fault protection function

i HHEA: 2021-04-12
£&mE: léﬁﬁﬁfuﬁﬂiﬂrw (2018YFB0904603); = M M AR 3T AR R B R IUH  (YNKIXM20180007)
EERN: )1 (1998—), 9, W-LWFFLAE, WHFJT ) R il S Ak

35\ & (1972—), B, HRYEm P LRGN, W07 M RIS B AL L 5

g W (1996—), 5, mILHFTAR, BEFLTT RO EC HLGE AT S R

R (1997—), 5, mLEFTAE, BEFLTT SR B ARAGIEAT o



%7?}% %—‘):L, /:%‘E:

b

2 i I AR £h 4 0 2 8 ELAD R ST ORGP D RN T 19

test of the multi-energy complementary system with energy router is carried out. The test results show that

the system has better fault protection function, effectively realizing the work mode switching in different

scenarios, the DC bus voltage stabilization and upper power command tracking function, and can solve

the problems of seasonal overload of local electricity load and large power fluctuations of renewable

energy sources.

Key words: multi-port energy router; renewable energy sources; multi-scenario operation; fault protection
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Tab.1 The output phase voltage value in

different switch combinations

Sa Sy Se Uso Uyo U
0 0 0 0 0 0
0 0 1 -173 -1/3 2/3
0 1 0 -1/3 2/3 -1/3
0 1 1 -2/3 173 1/3
1 0 0 2/3 -1/3 -173
1 0 1 1/3 —2/3 1/3
1 1 0 1/3 173 -2/3
1 1 1 0 0 0
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Fig. 7 DC/AC converter working mode
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Tab.3 The electrical parameters under normal
operating conditions
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Tab.4 The electrical parameters with the power of
small hydropower port being cut off and non-restoring in
a short time
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Tab.5 The electrical parameters with the power of the
energy storage battery #1 being cut off
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Tab. 6 The electrical parameters with the power of the
energy storage battery #2 being cut off
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Tab.7 The electrical parameters with the power of
small hydropower port being cut off and recovering in a
short time
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Tab. 8 The electrical parameters of energy storage
battery #1 under fault state
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Tab. 9 The electrical parameters of energy storage
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Tab. 10 The electrical parameters after the two sets of
energy storage batteries fault being eliminated
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