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Average Current Mode Control Technique Having Fast Response

Hae-Chan Park' and II-Song KimT

Abstract

A novel current control technique with fast response and application in an unbalanced system is proposed

in this paper. Contrary to the conventional PI and dead-beat current control techniques, the proposed method
is adopted to the valley current mode control (VCMC) and average current mode control (ACMC) methods to

overcome the phase delay caused by conventional methods.

The advantages of the proposed system are

simplicity of structure and ease of implementation. The VCMC and ACMC methods are established and
applied to the buck converter, boost converter, three-phase PWM converter, and three—phase inverter. The
control performances of the proposed systems are shown by computer simulations and verified by

experimental results.
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Fig. 2. Inductor current on average current mode control.
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4 % dnloz 4sd 4 ()% o] TAY F
ek,

Viaweragel |V,
d[n] _ average + b (3)
VDClirlk VDC‘Ziuk
QEE Y BRAGE A W= TdAT

P [ch[n] —1I [n]

7. 4

VLaveraye [TL] =

A H

21 (39 A DE A"shE A G)7F Ha ¥
2= Aoj(Valley Current Mode

ol Valley

Control : VCMC)9] w¥ d 7} "t}
L(L,sIn]— 1, In]) Vi
d = : (5)
[n] Valley VDClink TS’ VDC'link'

(5)9] FH#S A7tstd

E1 Aol FHagkol 7]?:1_

Valley 2= #7 Alefelch,
A E 9 Average HF Ao =
Current Mode Control : ACMC)¥H &
Ao Fits FallA Aitste Belth

13} o] A 9lY
FAHE Ao]7)He)

A o] (Average

2 (6)3 2ol

1 /TS' (
T, 7
TS 0 L
1 dinl 75 VDC link VE)
_?5/0 [+ (==t - dt
1 Ts Vocink Vs v,
+75/ PR Ay AL R A



The Transactions of the Korean Institute of Power Electronics, Vol. 22, No. 3, June 2017 233

14

=
]

|~ (®)

VDClink'

A (M A ®F dxstel Fsta A G)o s
WA Q3 2ol ®AH I ¥ ABEA ACMCY
El7} k.

(I/;JVDClinki V;;Q) T

(1, [nl— )
d[n} ‘ _ 2L VDC‘li,uk + V;) (9)
fuerage VDCYirlk TS VDCZink
2 (9)9] FE S 7kebd 1| 23 2ol AAl Y

H AfFe Hitgte] VEdFE
average == AF Aojolu},

a9 30lA wiEE B Alde R2E AWHE F
Aetal AF7F wiE o)A DClink® 52t} swle 3
A off AEl(swl = diode)o] L sw29t 2% F&S 3
th FAE ZAHEE $4A] QIEH Hdt A4S
ShH T o] EdHT

A E = A7 el

sw2—on, V;=1V,
sw2—off, Viy =Vt Voo — V=V Vpciink
Viaserage 11 = (V= Vipyyy) (1 =dn]) + Vidln] - (10)
= Vpcumdlnl = Ve TV,
HAE AWEE ¥ AWEY R A 5
Atk 4 (1005 din]e= Aeetd A A #2o] %3
gk

ar

I/L,a'uerage [TL] I/b

dln] = +(1— (11
VDClink' VDCliuk
AYH HiAg (12)9 2o xdH
L.sln]—1[n]
VvL,(werage [TL]: % (12)
S

A Dk 4 (125 d-std 4 13)2 o] Hep
ojA i B~E 7A¥E VCMCO w#E7F €tk

L(L;ln]—1;[n])

T

v
Ly a3

d[n] = —
VDC link

valley —

+(1
VDClmk' ]—19'

ACMCY FEE T3] 98

!
W odge 4 193 2o AR

o

TS
I« dt (14)

TABLE 1
Bi-DIRECTIONAL CONVERTER PARAMETER
Parameter Value
. Inductance 2.4 [mh]
Circuit Switching
Parameter 15.36 [kHz]
frequency
Buck DClink Voltage 600 [V]
Operation Battery Voltage 380[V]
Boost DClink Capacitor 2400 [uF]
Operation R 50 [2]
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Fig. 4. PSIM DC/DC bi-directional buck-boost converter
structure
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Fig. 5. VCMC waveform of buck converter using up count.
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Fig. 8 ACMC waveform of boost converter using up
count.
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TABLE I
3-PHASE CONVERTER/INVERTER PARAMETERS
Parameter Value
Inductance 24 [mh]
Circuit 536
Parameter Switching frequency [m]
Phase Vc?ltage 20 [V, ]
Converter of Grid
Operation DClink Capacitor 2400 [uF]
R 150 [£2]
DClink Input Voltage 600 [V]
Inverter -
Operation Output Capacitor 200 [uF]
R 25 [2]
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0 N
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Time (s)
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Fig. 12. VCMC waveform of 3-phase
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Fig. 14. d-axis current waveform of 3-Phase Inverter
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Fig. 17 Figure of experimental board
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