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Application of Deadbeat Control to Parallel
Operation of Mini UPS Inverter
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Abstract

A novel modified deadbeat control scheme has been proposed for the parallel operation of UPS inverters con-

nected by two common lines. Each UPS inverter in parallel by this scheme was verified to have both good static

performance and fast dynamic response resulting in being insensitive to parametric deviation for a long term pe-

riod. This parallel operation was to be realized by a distributed control method. This paper describes the outline

of features of parallel operation of mini UPS inverter by progressively converging deadbeat control.
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Fig. 1 Representative equivalent main circuit of
UPS inverter.
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Fig. 2 Negative and positive pulse patterns for in-
verter output voltage u;,.




GS Yuasa Technical Report

b7z wiale LT, UPS A ¥ N— % OEERE
BOL¥al—va Y EEEANT2HR 255
25, WIVEEOAEE R BN CRE 2 T A
e, 0L eEEERRT A FAELT, &
UPS 2SFHIME 5 & FIIWM D EBRD 2 KOE 5% 3t
BT 2OKRT, HBHEEERIEEEST, FEEOS
VIBFEIEAE SN B ST &, SO WFIHIE R
ELTHEA L. Zofil#x, £ UPSHOA v N—%
HAE & ST LU CEIES B, L72AS o T, A v oN—Ff
g, 7Hu s, 7Y PID #If, 7y bE—
Ml ERAEEICHEATE 5. 2720, FoflEt
AelE, WHIHIENZ X 5 2 AT A &hniEtic k& {#
BAEBXITT. AN, R & SEEEO 2
DOTHRENS. ZRZZOVT, LTFICHIT 5.
3.1 [EHEAHIAE

[ L 7-0K7E &0, BN EIES % % UPS £ v /N —
Y OWIEL L BEARES—FL2IRETH L. L
725 C, ARSI, £ UPS A v N—= 25, [
RiE, WS, VAHOEEEEETEHES S L7200
HETHs, RIEL FLTY5VvEs % UPS 0¥
HICERETAZ LI THEDIERTE LS. Bl
ENAHDO—FZIE, Fig. 3 TRENLFEMES Sp @
HEHESFEHSINDL, TOREFD, % UPSIZHEK
Gt LTEESN, Thrill, ZhEho UPS
O BIE O BIE LA u,; D33 E S TR HIH A
EREIND.
3.2 fiEHIH

RO RO 61, WA v =5 A0
RHIHEEEICL D, % UPS O DEEICENFAL,
% UPS A v N— ¥ RCHEii (#iw) »mnsd. i
i oM, pHEEz I E 2 5. 44 n‘%lJTﬁI]@ H
ik, zheholiEiiz, e DERD 164
7o) OFHEIC—FH LT k“(%é SIS ] %f%ci &
A ER 2 WY BTV L 22 M iR O BRREE

j

Fig. 3 Phase locking of s,* and u, for synchronous
control of UPS inverter.
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Fig. 6 Representative three modules operating
UPS in parallel at resistance load.
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Fig. 7 Representative three modules operating
UPS in parallel at light resistance load.
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Table 1 Summary of test results on parallel op-
eration for three modules UPS inverter system under
different load conditions.

Load U,/V THDof I,/A l,/A los /A
condition Uy, / %
Resistance 100.8 1.68 2.50 2.66 2.60
load
Light resis- 101.5 1.67 1.10 1.32 1.06
tance load
Rectifier load 101.5 1.67 1.62 1.76 1.89
No load 102.0 1.62 0.37 0.30 0.36
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Fig. 8 Representative three modules operating
UPS in parallel at no load.

Tekstop | L ]

Ch1
100 V/div.

Ch2
5 A/div.

Ch3
5 A/div.

Ch4
5 A/div.

Chi| 100V ®Ch2 500mV_&M10.0ms| A Chi S 0.00V
MEE 500mv_&jch4[ 500mv &

10 Gct 2006

1+ -640.000us 16:28:03

Fig. 9 Representative three modules operating
UPS in parallel at rectifier load.
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Fig. 10 The second module plugged into parallel
operation at resistor load.
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Fig. 11  The second module plugged into parallel
operation at rectifier load.
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Fig. 12 The third module plugged into parallel op-
eration at resistor load.
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Fig. 13 The third module plugged into parallel op-
eration at rectifier load.
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