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Wireless Parallel Operation Control of N+1 Redundant UPS System
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ABSTRACT

In this paper, a novel wireless parallel operation
algorithm of N+1 redundant UPS system with no
control interconnections is presented. The load sharing
of multiple UPS modules are controlled by ‘Q-V droop
and P- 6 droop algorithm. This algorithm compensates
for inverter parameter variation and line impedance
imbalances with wireless auto-tuning method. And to
increase the reliability of transient characteristic under
parallel operation, a virtual injected impedance is
proposed to decrease a circulation current between
inverter modules. Simulation results are provided to
prove the novel wireless algorithm.

LM E
A2 Ao NP4 dEo Aol o d ¥
AALAUPS)) BaAel % /e gl F4
olv, 53 Husl Axdn 2 Fod Pl o
A4 e Busty) A3 dREA Adel HEedw
o] s melrh. o2ld UPSSl #ZeAA AME A}
olo WAEE w@AFE AT YAslEelw olg T
daly) 98l dxe] Rakrw qmeFol Bash A
A ATE e FueFe gEHoR A
Aelel wAjstEe AARAE Fnwe AFA HPA
WAl dgtAlolsh AFACle AHEIS A vhiE-
seolalazla Fas 2 FEAYG FES

A

[e]

(Droop)& ©]&3 Wireless® & A ojul4] A
o 58 33 19 gol WuE E
TZ° N+l ZE% UPS AlxH 7}
L83 A4 ggu Auje BEAS % d-~¢
o

7}

=

3}

AL AWERE N/ o9
st mAA AAguE FHEE Y
ol Mzdel 442 £ de wEA WAL

e A48 AMadAHAE AAS dd SYY A7
7} frEjslth B =RoMe EEY UvEe ¥HEed
AAE Y3l 7|E ALgd RaEGE AsdE AAst
of A 9 At o ZAE Azt FHA
£1g FYPsh7] A8 A2 Feo AALnFES Al
obsharab #rt, EgH 7]E9] Wireless®Ae @S B
&3t7] e AMEZ EHE AA ¢uES ALt
FaHggste] ¢ys Hidstes T2E A, Alx
dlo) Botgst BEE4S dFste M dodaE A
date] EEHdFE APk 2ea M d9d
2 AQlel wE EEARAEE BAs] dd deds
A7sl HA7IE Heste FAdH dgs A
Ak =3 Fukg FakAole] WhgQd upeolsixete] ¢
AAAE A7s7] A8 HAdast PLL 2uEEs 48
sto] faddHats Bt AW E HAA fdR
Aol e FxE Adstdch & Aol Abg 3
Aol dneFs AFe] &l AEdeldS sl
How AHAEHLS sttt

3,
=)
N
>
L
i)

L &y e
2 ¥
bt =
r)l QL
IR K

I )

rj& o 2

d T
=
o

)

o %0 fob

Aagrazie] |ajel] upet
vepdth ol2id dHAAE w@se I
ojufalyl o2 Jgo® Wireless o2
Q-VSt P-w TS Ageto] ¢@d
A (2), & Foeot 2HAYS St

N
)
2ol
o ki

4]
2

¢

fr 2y mo 18 > wo

- o do

e
e

e
Rl
ol
-3

g

£
By
=

P
o



N+1 Redundant UPS

( Management Unit j
(Protocot & Display & Control)
Inverter Battery
N Moudle Moudle
Inverter Battery
| _Moudle Ji Moudle
[ Inverter Battery
Moudle Moudle
Inverter Battery
+ || Moudie Moudle
1 Ve

Inverter Moudle

2 PFC

3 A

£ Inverter Battery
3 Chatger

32l 1 Rack-Mountd N+1 Redundant UPSS| =
Fig. 1 Structure of rack-mount type N+l redundant UPS
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Fig. 5 Equivalent circuit of parallel UPS with
virtual injected
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Fig. 6 Control block of novel wireless parallel algorithm
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Fig. 8 Simulation schematic of wireless parallel operation
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Fig. 9 Power deviation and circular current under
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Fig. 10 Voltage reference under auto-tuning operation
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