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Research on Complementary PWM Controlled Buck/Boost Bi-directional Converter in

Supercapacitor Energy Storage
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ABSTRACT: Supercapacitor has imponderable advantages on
the application of short and high power, and is very suitable for
instantaneous power balance control in MicroGrid. In order to
improve the utilization, the structure of supercapacitor bank,
which is connected to the DC-bus of voltage source inverter
(VSI) through Buck/Boost bi-directional converter, was
presented in this paper. The DC-bus voltage of the VSI usually
fluctuates with the change of the working state of the VSI,
which may makes the unstable operation both of the
Buck/Boost bi-directional and the VSI. The

characteristic of complementary PWM control was analyzed

converter
and the mathematical model of complementary PWM
controlled Buck/Boost bi-directional converter was established.
Due to the fact that current and voltage dual-loop control
cannot restrain DC-bus voltage fluctuation and improve the
transient respond effectively, a power feed-forward
compensator was added. Additionally, the beat observer was
proposed instead of current sensor to improve load current
measure accuracy Experimental and simulation studies were

presented to show the effectiveness of the proposed control.

KEY WORDS: Buck/Boost bi-directional

complementary pulse width modulation (PWM) control; beat

converter;

observer; power feed-forward; DC-bus voltage; supercapacitor

energy storage

FHE BRI AR U Re BRI N KD 2 N v B
MR G B, 18 BT 8 F RIS AT T R v R I s
DI Pl B A Buck/Boost X ) 4%
2 5515k 9% 1 il (pulse width modulation, PWM)i¥i3g 48 A1 34 )

EEWH: HXK 863 miiAIE4 T H(2009AA052210).
The National High Technology Research and Development of China
(863 Program)(2009AA05Z210).

fiife IR 58, DASEIL DD 2R K80 15 4R R g L A 3R
FIF 2o MR Hit BEE HUR 2 %2 PWM A8 88 TARIRZS DI
PRI I )8, SR BN PWM B 5IHAR, - Hfr i
HAE = RGBTt 53w By (A4 gt vr B b
PWM #54ilf#) Buck/Boost A [m] A5 4 85 (1) /M 5 B8, W H H
JE FELUA P BR 5 Dl 2R iR 45 - 1 75 v DA I L R
JEWES; BT L BESE 58 H It AN 2 D P Il A, i tH SR
o/ MFUTLINE5 00 77 0] 47 8 P I 1A T R JUL0 2 o 45 B0 RS20
WESE Tz kAR

K3#IA): Buck/Boost XU AZ e : Tk PWM EHIEAR; &
ANFOUIGS s DIERATI: Hm BRI B R AR iGRe

0 3I&

B A B D3R5 R I i il
R Ly N W d 120 o= ] N ) P
Sy Ar 2K RGPV AT L AT T R B T . A
AL R, PR PR R A, R TR A A
AJ LUK RGEEAT IR I D 3P, 3R Rk e
PEo L r A8 T DL 5 K U il (pulse width
modulation, PWM)iiZz % i i it BF LG HIED!, (4
WA ERIR . ASCIR G A A
Buck/Boost X [r] 2 #7455 PWM 1728 2% 1 BE 26 AHIE
[ fifi Be Rk 45 1, B AASA7 T Buck/Boost
R I AR e s AR AN, S0 TR 2R .

PWM Wi AR 2% (1) B BR 2R A 20 2 i 5 ok Y
FEL D i A (PO TE M sk 2R L I D 2R B 5 | R
2 PWM WAR 28 B D 26 R AR AR, 8K 5 1 L
B IR A AN Y, REZR i s 25 R
fiti A7 e o T ST e, BRREZR R R R BTl R



16 OE B AL

T £ %

%31 3%

5 T R S 2 PWM AR BT L
YE. DRI, 0 RE 2 f R (1) B 70 R 2% vl 28 ik e
THEEER . EEREZRRALE T, N7 HH
TR H e s, W DA KRR L, H X
S PRGN AL NG . SCHER[7-81HE H T AR T
Jiid, ARG T R R sl H H R
JE XA Buck/Boost XU 1) A% 4 g 11 1) LIt BR 2R v
ek PRI

ASCK; Buck/Boost X [ A5 45 g% W H T8 2 H
RAMERE RS, /W FLAN PWM 3 HIHEAR IR 20 %
LN T ) Dy 2 E ) b A e @ik T
4 PWM # () Buck/Boost X [i1) A5 e 28 [ /M 5
R, JERHAT R G Ths B0 s HL R A AR
23 I LE R 26 o He 8 S I AN A2 S 38 N T R it
AT BT HRBEE B RA G MR, $EH It
T2/ IR 5 1) 7 7250 A0 3 FE A T R AR
i, I B SEEGUE S B Oy VR R Rk .

1 BREAFEESY

ASCR B EAAsfERe & 1 s, el
P24 . Buck/Boost XU [r) AR #e s . HH 7 —
A PWM AR 88 DL IF W i e LR 2R —AH
PWM 345 9% R P S g oM, R sz 7 B2 AT
PLTAEAE AR, ] DU TAEAE i, )
HL A7 T Buck/Boost X [i] 28 #e s (I A, A A
T EBA AL IR Z, (R B B e
AT PR A NS B N A A, &
it RE I 25

9
—= R |
mﬂj} oldy|UC K%

W Hon

HBR 7224 B Buck/ LR = A
Boost XU ] AF i 4% PWM i AE 2% Byt

1 BREAREEEEREN

Fig.1 System diagram of supercapacitor storage
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converter system
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Fig. 4 Control diagram with
power feed-forward compensator
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