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Event-triggered Deadbeat Predictive Control for DC Microgrid

WANG Ben-Fei' ZHANG Rong-Hui"? FENG Guo-Dong' MANANDHAR Ujjal? GUO Ge'

Abstract This paper presents an event-triggered deadbeat predictive control (ETDPC) method for the mitigation
of power mismatch in a photovoltaic (PV)-battery-supercapacitor microgrid. The proposed ETDPC method com-
bines the event-triggered control strategy and the deadbeat predictive control (DPC) strategy and inherits their ad-
vantages accordingly. Based on the topology of the DC microgrid, the state-space model can be built for the design
of the triggering condition for the energy management: When the triggering condition of ETDPC is activated, the
deadbeat control block of ETDPC will be conducted and the optimal control signal can be generated within one
control cycle, so that the DC bus voltage ripple can be reduced based on the fast response to the disturbance; When
the state of the DC microgrid cannot satisfy the triggering condition, the deadbeat control block of ETDPC will be
suspended to eliminate the redundant computations, so that the computational burden of the DC microgrid energy
management can be reduced. Therefore, ETDPC can be fully utilized for battery-supercapacitor hybrid energy stor-
age system (HESS) to mitigate the power unbalance between the load demand and the intermittent photovoltaic
power generation and stabilize the bus voltage. To validate the effectiveness of the method, various simulations and
hardware-in-loop (HIL) experiments are conducted based on a digital simulation system and the HIL platform,
which show that the computational burden is reduced by 50.63% compared to the conventional deadbeat predictive
control and the voltage ripple is regulated less than 0.73% of the reference. This work provides a reference of the
control strategy for microgrid energy management.

Key words Microgrid, photovoltaic (PV), hybrid energy storage system (HESS), event-triggered control, deadbeat
predictive control (DPC)
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Fig.1 Diagram of the microgrid system

ise ST AR IGAR . HE IR AT R 2 i 25 ) i HH R R AT HE,
. HUK Ly, JFR Sy, M ZARE D R IR 2
BRI, K Loy 1 L, (FLHEBRES
L) X HANTFR (Spat, Sbar) T (Sse, Sse) T4
PR R A) A AR e 2% F L - R RS TR S e
RO HIM R A IE. AR 8y tHAH R & S
159 v, Qoar M qse . BIBEL FHEAR,
RN Chus (FERBMEAN C). vpus Flig N HE
AR LI

AR B N RS i, v] @SR RS

Cd”bgz ©)  e(®) (1 dou(8)) +

ise(t) (1= gse(t) +ipu(t) —ir(t) (1)
Ldibgi(t) = Vbat (t) — Ubus (t) (1 — Qbat (t)) (2)
Ldlilct(t) = Usc(t) — Ubus (t) (1 - qsc(t)) (3)

SR AL, HE i MRS 2% R A A BT A A E R L
(HESS), SEHUIT Bl AR ff BE i % ) BE B BE AN T
RN, DA PAE SR & il e R G 7 AR Y
HLIAL i, FHE HOGIRRT U BR I Z2AE o€, RIBA N

in(t) = (1) — ipu(t) (W
R (1) FIR (1), 717
dvbus(t)

C

= ipat(t) (1 — qpat(t)) +
isc(t) (1= gse(t)) — in(2) (5)
1.2 WEEMEEEIERE
AR EE ETDPC 1) fe i HH S r an 1 2
Ji7.

5, ATORRAE A R T & RUE R R (Max-
imum power point tracking, MPPT)" /=4 5 il

dt

1 i
ﬂ, R IhZE 0 /Lt ]
i, | sigE | b
—
e G| R
P </ -
WHE o Epy :

T i Lob EPM: Pm' > Py Shat
[ DPM: PW < PR "

Jus. ref > FPM: P, = Py '8 N S,

bat q
Use

Bl 2 FET g A e Z M iR L
i 4 4 i
Fig.2  Diagram of ETDPC-based energy management
strategy for microgrid
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Diagram of ETDPC method
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