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The Predictive Control Method of Voltage Balancer Model Based on ESO
LI Fei

(New Energy Technology Engineering Department ; Dezhou Vocational and Technical College
Dezhou 253034, Shandong , China)

Abstract: In order to improve the power quality of bipolar DC microgrid,a model predictive control method based
on the extended state observer was proposed for balancer to realize midpoint voltage balance control and improve the
output current. Firstly, the mathematical model of the balancer was established. After the analysis of load perturbation,a
model predictive control method based on the extended state observer was designed to track the output current.
Compared with traditional MPC with feedback, the response speed of the system was improved greatly and the system
recovery time was reduced. Compared with traditional MPC with measurement, the neutral current ripple was suppessed
effectively with low cost. Finally, the simulation analysis was carried out by constructing the simulation platform. The
simulation results show that the proposed method significantly improves the regulation performance of the voltage
balancer on the bipolar DC bus.

Key words: bipolar DC microgrid ; voltage balancer; model predictive control (MPC) ; extended state observer
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Fig.1 ~ The block diagram of typical application

of balancer in bipolar DC microgrid
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Fig.2 The topology of voltage balancer
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Fig.6  The equivalent circuits for switching states
M s=0 I, e A nl 7 3 40 Rk
di,,

TR (14)
M s=1 I, BRI AR R T Rk
y
L=, (15)

A (14) ZXC15) Al RS S H 45 F AR R AR s ]
B AR, AR SR -

D= Du @i, 0 (16)

i (k+ 1)——£un(k)+znp(k) (17)

Aorfre u, (k) g k 20 IE AR TR R 5w, (k)
R e B 2 R P IR BE L L 5 1, () Ay kB 22 F,
R . REURHEIIAN 10 kHZ I, T=10""s,,

SR EE ST TER Y AR PR 4R (cost function) , T
T T A T DRSS I X6 I 1) PR B, 565 100 R
(B Fe /N IRAN FF AR ZEAE A ke 1 B 20 B FF O AR
A, Bt MPC AT 2 PWM il

R T R A i, E DR | VER b ER R
PR HL 20 A L, T I B R T 3 A AR R
B AR

Fion =l arnon = i:pz (18)

K st(ODﬁ\%lJﬂvz/\}Fa‘él%li&HR{ETB@EEZIK
%I%%({E Lap @k 1)_s(0,1) J:I %Uﬂﬂ*ﬁ@ﬂ:%l}lﬁﬁfﬁ?
F % L I SO o R P A R B8 6 e I T 56
RERPI AL s = E A 7 s

TR
PR

(k+ )R %] !

| K

F7 28A R PR R
Fig.7 Calculation sketch of the cost function F; for 2 steps

64

M k=1 B 20 5000 B AS oK BB B, A5 Flo o>
Fiw » kB ZITT RS BB s=1, B 5 LB %1
s T SRS 5 Y ke B 20 T30 A R BB, 75
Frow<Fiaw,k+1 B ZIHTF RS FE s=0, B2
PUE ZI P2 T DR S

A X 2R R BUE F o5 Foa AT
B B HR B INBY FAET XS I B T SRS AE A

B R T AR, AT S8 KT R — B ZI
KA SIETT M BT o 25 1, HLARE R an

Kl 8 7R o
A At

u,(k), u,(k), i,,(k)
iy gy =—(T/L) x u )+, (k)
iy :—(T/L) X u ()i, (k)

[]
ol o omin?
Fy Pl oy =i

K8 ML R SR AR

Fig.8 The flow chart of model predictive control
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