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New Control Scheme for AC-DC-AC Converters without DC Link
Electrolytic Capacitor

G Wy wEregE KT

( Joohn-Sheok Kim - Seung-Ki Sul)

Abstract— In this paper, a novel concept for a static three- phase to three-phase power converter for

an AC drive with a unity power factor and reduced harmonics on the utility line is presented. The

power circuit consists of two back—to-back connected six—pulse bridges having only a 5uF ceramic ca-

pacitor in the DC link. By controlling the active power balance between two bridges, the DC hink volt-

age can be maintained within 20V deviation from the nominal value with the small ceramic capacitors

regardless of the load variation even
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in the unbalanced source condition.
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Fig. 6 The unity power factor simulation.
From the top,
(a) Link voltage [V]
{(b) Output power [VA]
(c) Source side a-phase voltage [V]
(d) Source side a—phase current [A]
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Fig. 7 Transient response of the system. for in-

duction machine control

From the top,

(a) Machine speed [ RPM]

(b} Stable DC-link voltage [V ].

{¢} Load side synchronous q-axis current
(torque current) [A].

{d) Source side synchronous g-axis cur-
rent

(DC link voltage regulating current) [ A]
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Fig. 8 Operation on the unbalanced source condi-

tion

(a—phase voltage 20% reduction case)
From the top,

(a) DC link voltage [ V]

{b) Source side phase voltages [ V]

{¢) Source side a-phase current [ A ]
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Fig. 9 Operation on the unbalanced source condi-
tion
(b—phase voltage distortion with 20% 5~
th harmonic)
From the top,
{a) DC link voltage [V]
(b} Source side phase voltages [V ]
{c) Source side a—phase current [ A]

Source Side Load Side

ﬁ} 3 4 ﬁ} K 13

W0k

W

5 81 @@%
l_j_'_(:j}]':_}j_] i ! .'l‘ ": -

el i
Py

-
(L)

Aok Ol

O

TMS320C30 System

38 10 A3 4 F2=
Fig. 10 Block diagram of the whole esperimental
system
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Fig. 11 Motoring state results From the top,
(a) Source side a-phase current [ A].
(b) Source side a—phase voltage [V].
(¢) Source side synchronous frame q-
axis current [ A ].
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Fig. 12 Generatmg state results From the top,
(a) Source side a—phase current [ A]
{b) Source side a-phase voltage | V]
(c) Source side synchronous frame q-
axis current [A]
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Fig. 13 Bxperimental results during machine

speed reversal state

(a) DC link voltage [V]

{(b) Machine speed [RPM ]

{¢} Load side a—phase current [ A ]

{d) Source side a-phase current | A ]
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Fig. 14 The transient response results
From the top,
(a) DC link voltage [ V]
(b) Load side a-phase current [ A ]
{¢) Source side a—phase voltage [ V]
{d) Source side a-phase current [A]
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