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F & whakale] UPS Alagle] B B AUt o]
This paper presents a non-electrical isolated FolAch(2-4] 53] wtapulale) AlAg]e Oy 13 Zol
prototype of N+X redundant UPS with two-quadrant Z29E f4=E€3 AWy &8 agly ARAGY FHEES
converter. Proposed topology has multi-functions of THEOEZN Y& Aol Hd WSIIE AFE
battery charge and discharge regulation, operates with A3, Aol njs) 3ZFAo] hgdstn AHA A
a near unity input power factor, compensates 9] 7} Aol UPS RE9 ZAslet A71A87 753
unbalanced voltage on DC bus capacitors, and Haolrh, 53] gd 29X¢ tojere xgoR A
regenerates the circulating active power among the HABEAgME PFC 715 #3512 AR = #
inverters into battery or grid. And furthermore, this 2E ZAWEHZ F33td dvigje] AES AvEHY 53t
system adopts a novel wireless parallel operation = Wo] AAEATE2] =3 HAR=A uwiHE &
algorithm of N+X redundant UPS system with no AA HAske AR{ AHAE Aol Wt BR¥EE B
control interconnections. Simulation and experiment AT F e EZ2X0 #3 dF7F FPHAG3] 2
results are provided in this paper to prove the validity gu 7|E9] gtaplale] 2y AEe] o] Y¥
of proposed topology and wireless control algorithm. oA ZHoZ HYHT Wild 54& 7]'X]’t‘ o5 2-
2}l UPSE widoz #23} Holqlol WE UPSe 3
1.6 & £3t7] o @dE 7kt & ¥dY ]‘3‘151 Abolel 3.
2y o3 Fadg g ddoz sAsAY wiElEd F
2 Aol diudt ZAHAALZR(UPS)S] HaAd A £ de U dHAolrt st EEEAIL F
ol B% Z7stn i FAolv, 53] Hus Axds  gsojop Bk
o] Mol 7izg Rt "‘_i]*a‘a w3y 9 B =RilHqE N+X a]?ic“E UPS Al2=glo 24
2l Al(Redundancy) 7H'd el UPS7E =4€ 2 ik & HEE Hesto] wjelale) Fwado) shEstn FYH
3 2AHE N+X gdUE UPS Al2de 257 &4 o] 8T AF AHAY Atole] AY BdFS B
3 ZgAe Rgstn 4gs P4 T q4ES A% 5 gowm g Atolo WAsE £3 FEHY
e AR AAFHE :rlwﬁE wrajoltt, FEgh & g 2AsAY Ador I F A T
N+X 2 E UPSE #4te e Sy7]5S st 22 FAso] BEWAe HEEAH] ted EERA
= 5gT7zE PASEY #3342 98 24 BEe 93 g Atstnzt soh K3 s]Ed AHEE FahEEd A
3 2-2}9l UPSY 7]1%S Zt3ojorsith 2 ¢z Aol AL AAS N 5HHY £48 FAs] Yl ARE
AAAHY ALE UPS REY 9§HAHPFC) #HME delo] wireless WA duelEFS HL3AT A
o o8 BHYHo AFAYez AFH DC g3 A g BEZ2A e Aoj7xe BES HFs] ) Mg
HAEo Ag"nt w8 LAY AudAE “HE%“/] goj Az AYAARE AA e
FA717F dA 3 "X“*Trq] o3 wiglgl RES FHds}
Ak Aol AW A8 2o o wjel 2. N+X 2|l E UPS AlAHe] M
d¥ez oz E":J)r HE2 H&d AuErt FEdh
gutx oz wQtrle] FA Ar|e Aoz M2 B =FoA Adste gUUE UPS Al2de 1Y ]

o Axge 2EY UPSHl 3887 olele wie 7t 7 o] wsk PFC el v, 243 AME a8

- 168 -



PFC Bidirectional
CONVERTER CONVERTER

OC LINK INVERTER

o B
N
o)
L
0
AY R
WA
II avol Il

O8] 1, ROt X 2EY Upsel &2
Fig. 1 Schematic of proposed N+X Redudant UPS system

3 DC g3z FAEo Ut PFC #AEl:= S1, S2 18
I 294 ARYEFS AZA e LCLEHRE FAHY,
A% A4 dASA Aty 47 957 g&
& MAAIZTE T3 443 o] sbssleg ARFRE
o AR g BT THE 4 glo) AEE S5 56 2
2 LCHE(LL, Co)d F2E 7HIAd, A{E2 UF=E
MPsto] Fato] dHE I 243 AvEHE S3,
S$4 28]3 19E LBE FAEH, FHREA] sjE S
FHeL, HAA R2E AWY Bog Fatsto 2 F
AHNAEE Aolstn wiElg] HEL <duEd Agdg
AAHY F2E 6-packs 2= IGBT 5L A48t
TA7Fs 3, AA 5kVA] Al ="lol H&stuzat g}
3. H okst N+X EI.:_“’-JE UPS9| Ho{7|H

3.1 PFC AW E Hof

RHBEN PFC A¥EE A5 AsNEE uzs
A Astn Belde eAL 8 AYE Lo W&

& FadY. Qe %o 7 Vs>0d o wz
FANAE Clo] 2A5m WeiZ49] A9l 31912 75
AE Gt 34g, dsheae s gl v
PFC ZIWElE Slwelsl Rabdejol watd Clat C29)
A% BEFol VAT F 90D oF BANE Un
DZo] Hgsolof Bk 19 2% B =RA Akahe
PFC Z2HEl9] o718 L3 2leh. PRC ZAuE el
AgHAolZlE A 2ol Raguel BE A 47
AY AoA7Ist 4@ ARAE Clst 28] AGETE
2 AASE AR SaHE WEIY SYAE 7h
A1 AeAd HAE s Hoh w3 Aol
oM 458 J)E w8 AGe ARAl)E
AW YA B BAAES 2= s WR §
YAES ARAAS FAB,

k'v *
IL*:(kﬂU-{-%)( VDC - VDC ) (1)

in'= 1" sin@"—LPF(V,— V) @)
017]}‘1, ILmin<]L<ILmax

ki C e .
VCON:(km‘*‘—SE)( i —iy )+ Vs 3)

of g SEHHe] WHBT YNHoZ UPS
bl ARUY A2 A2 el v
g fEdde andos gas e

7 | A7) aHom Peatel A
A, ol

g guEY dAFS

#l3) PFC 7 E 9

:1
ol
2
A

N2 [ o Ay o Hu

ot

a8l 2. PFC ZAHES| Hof BE=
Fig. 2 Control block diagram of PFC converter
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Fig. 3 Control block Diagram of bidirectional
converter
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Fig. 4 Control block Diagram of wireless parallel
operation algorithm
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Fig 5. Waveforms of single UPS under power failure
and power recovery
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Fig 7. Waveforms of parallel UPS under transient state
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Fig. 8 Inverter current waveforms under transient state
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