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A Novel Distributed Control Scheme for Parallel Operation of UPS
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A novel distributed control scheme is proposed for the parallel operation of single phase on-line UPS
U Uninterruptible Power Supplyl In this scheme, all the UPSs that are interconnected only by two
common lines have exactly the same circuit configuration. So the real redundancy is achieved. The
theoretical analysis and simulation results assure the current sharing with high precision. Experiments
are carried out to verify the effectiveness of the proposed control strategy with three UPSs. The results
show that the control scheme is simple and feasible, and the current sharing is precise in both dynamic

response and static state.
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Fig. 1 The circuit diagram of a UPS inverter
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Fig. 2 The diagram of a UPS parallel system
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Fig. 3 The phase synchronization between v;j and sgyn™*

v jOoOoouUPSO0D0OOOOO0DODO1LsNOOOO
Fig. 40DOOOOOODODOOOOOOUPSODOOOO

oMCUMOOOOsy00O0O0O0OOOOANDOO

000000000 syw* 00000000 sy 02000
gooood

Q
Q
=
o
s
5

A

>  MCU

| —>
! RATOR
i :g Ssynj

Common Line

Fig. 4 The phase control unit of UPS j
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Fig. 5 The equivalent circuit of two parallel-
connected UPSs
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Fig. 6 The current sharing control and voltage regulation
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Fig. 7 A parallel system with N UPS modules
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Fig. 9 The steady state of the parallel system with 620W load
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Fig. 10 The steady state of the parallel system
with 60W load

Table 1 Comparison between the real current error and
calculated current error

Items 620W load 60W load a0 A
UPS 16 AD dn AD 161 AD dn A0
UPS 1 2.16 0.08 0.22 0.02 0.084
UPS 2 2.10 0.02 0.28 0.08 0.024
UPS 3 1.97 -0.1 0.09 -0.1 -0.11

dn Atf is calculated using Formula 150
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Fig.11 The process of the second UPS plugged
in to the first UPS
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ooood
gbobooboboboboooboboobobobob
gobooboobooboobooobboooooooboong
obo0o0oooooooooooooobooooon
100o00ob0oooobooboodz200boooonn
gbooooog
200UPSOOOOOOOOOOUOOOOODOOOOO
goooooo
sf0oobobDooboobboooooobbobbooon
obooooooooobboooooobocooooo
400UPSOO00ODODOOODODOOOODOOOO
googo

S50000000000b00b0oooobooboon
el00oooOoooooooobooooooDoog
ood
00o00ooooooooooooooooogurs
gobooobobobobobooboooobogobooooao

aooo

oooog,oogoog,ooboo,oon.
YeoouooouUPSO OO OOOOO.
gbO000. no.83, 1997, p.36-430

aoooo,o0o0obo,oooo,ggog, oo,
gboob,b00b0.0cboob0ooobobobo
OO000oUPS YUMIC-SHDOOOO. oooOo.
no.94, 2003, p.9-140

O0OJiann-Fuh Chen. ; Ching-Lung Chu.
Combination of voltage-controlled and
current controlled PWM inverters for UPS
parallel operation. IEEE Transactions on
Power Electronics.
vol.10, no.5, 1995, p.547-558.

O0OTuladhar, A. ; Jin, H. ; Unger, T. ; Mauch, K.

“ Parallel operation of single phase inverter

modules with no control interconnections”.
IEEE APEC 1997. vol.1, 1997, p.94-1000

O0Byun, Y. B. ; Koo, T. G. et al.” Parallel
Operation of three-phase UPS inverters by
wireless load sharing control”. Proc. of
IEEE Intelec 2000. 2000, p.526-5320

OOHirachi, K. ; Sakane, M. ; Matsui, T. :
Kojinall A. ; Nakaoka, M.* Cost effective
practical developments of high-performance
and multi-functional UPS with new system
configurations and their specific control
implementations”.
IEEE PESC’95. 1995, p.480-4850

21



	UPSの新しい分散型並列運転制御方式

