5524 553 1 LA R Vol.52 No.3
2024 2 A1 H Power System Protection and Control Feb. 1, 2024

DOI: 10.19783/j.cnki.pspc.230531

/.

A RER BRI M BRI L E R RIS

RoAR, R, RIS, K OF Y, T4 B

(1. ZEREFHRAER AL, Hdb KX 430019; 2. % LK FRIY| b FHidfE TR2%%, & EI| 518107;
3. P EARMAE 95369 3PN, S A& b 528000; 4. F EARMAE 95894 3P, Jbw 102211)

WE: IRA IR B PO BRI S 3 T A BRI, oA T A E A RL F it (solid oxide fuel cell,
SOFC) B i it L W Th R BREFZZ A% 1 (0] 8. I A BEVRE 428 SR B8 RO BBVR ML, W RARCR . BT Ttk
T T TR Z A G SO ARG . Sk, 1R T — ARG REIR B B N RE TR IR AL B RS . B, BT
B4 SOFC B MR, HK, K& EE £ (optimal operating points, OOPs) LI KEH, 485K H T4
H R IR AR B I B IR . dpa, BETT T 35T SOFC HLIAt I I A das il SRV R B Skl 5 28 . SRR &t R
B, PR O RRIR O AL SR LA T R SO L e s A BRI RIS

EHEIR: RARRIR AR RRIRAESR . RUIRE AL RORREE; RESHRR s, WSS BEiklT s

Energy optimization and control strategy for a hybrid energy DC microgrid
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Abstract: A hybrid energy DC microgrid has the great advantage of fast load tracking, which makes up for the slow power
tracking problem of the solid oxide fuel cell (SOFC) DC microgrid. The existing energy management and control strategies
focus on energy allocation but lack the relevant research and mature strategies in terms of system efficiency, operational
safety, and fuel starvation. Therefore, an energy optimization and control strategy for hybrid energy DC microgrid is
proposed. First, a hybrid SOFC DC microgrid model is constructed. Then, optimal operating points (OOPs) are used to
achieve maximum efficiency. An average current control mode is adopted to ensure a stable power supply. Finally, a
time-delay control algorithm based on the SOFC current is designed to avoid fuel starvation. The experimental results
indicate that the proposed energy optimization and control strategy has advantages such as fast response, high output
efficiency, and good thermal characteristics.
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Fig. 1 Schematic diagram of hybrid SOFC-based DC microgrid
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Fig. 2 Schematic diagram of the SOFC stand-alone power generation system
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Table 1 Model parameters of the SOFC stand-alone power generation system
Ry

B AN 134, BN 0.1 m, FRHBKE Y 0.1 m, PIARITIEIEEH 0.002 m, PFHARAHEEE A 0.001 m, PEN JEJEJ 5x10™*m, PEN %/&H
5.9x10°kg/m®, PEN #ufE 5% %y 2x107° kW/(m'K), PEN HLHAZ N 0.5 kI/(kg'K), JEBEARJEE N 1x107 m, BEEAZ R R 9x10° kg/m®, EEAHE S

)y 2.5}107 kW/mK), SEBAELLHAZE N 0.62 kI/(kg K).

REZHH

Ko 90.96 m, AU 4% 0.1276 m, AU JE 9 5310~ m, BRBRHE I 429 0.0122 m, ORVER IR 12107 m, 28/ 429 0.0958 m,
ARG ILRE S 5x107 m, B FEE R 9x10° kg/m®, B LLIAA 0.62 ki/(kg K), BHHAETHA 255102 kW/(m K), @ HEH 9x10°kg/m®,
AR N 0.62 kI/(kgK), ZEEEME SR 2.5x10°kW/(mK), MEVEBERE N 910 kg/m’, BRBHE B H AN 0.62 kIikg K), ikt

I PE S %R 2.55102kW/(mK) .

ez

KPR O0.12m, BEAAKO0.15m, EEEHR 15107 m, BEBFREFR 9x10°kg/m®, BELLHAZAH 0.62 kI/(kgK), BEHL S3K 2.5%107kW/(m'K).
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Table 2 Parameters of the lithium battery, super-capacitor
and DC/DC Boost converter

ZH Hd
B HL /v 28
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Fig. 4 Schematic diagram of energy management and optimization strategy
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Fig. 7 Response curves of electrical and efficiency characteristics
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