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ABSTRACT

e =+ql^l= g€ eElH+ +4dd+l+il(uPs)
-e^J "J"14 9= 3+ 4qI {qEEs UPS ̂ l}e
el cE {€q r{4^l r}Fr 914. e4E+ UPS=
+4q *g E+ 4{ "JElEqs UPS ̂l,Aeoil^]
4€ qlElq= 4l4slJ' 4€ "t B€ p!\rAd aqEl
E ^l+6'l= ^ils+ 4"J {E144-E UpS ̂ l^Hs
.e d?l d+€ 4d 4lolElseri UPS ̂l:eel "J
=q 5C€"1 +'&61 4ldg= Ase gq4 ilut.
4zlrl= UPS ̂ l^eel c=. ^l€"il^l +-,s+ .ll+
="J +s'l^l€, zJd/+d^'l€, Ezldrtl'l ̂l€ €l"il 4l
+ ar+Eg zil^l6lr. e$H+ UPS ̂ leeql 4+
dqlzl"J €zl€ trl.

1- Introduction

+4 d dg ^Jil(UPS : Uninternrptible Power
Supplies)ts dq 41F"il "ddo'l g^JEt 4+ +6'1"il
€+ziql d€lg *#4+= zlzlolq. ol"l+ +Ad
d+l *zl= 1970tsE]] Ell€ A+El ^l^eq ql{€

dqg *36lz1 96lq ilg ^lal{ 5.+fl4. 1e80
€E]] ol+ 4xl€ ^lleel ggr+ q+41 UPSeI 6s-
Ce q* zlzlnl gHr., 4q 7l€, +** "i S+ "*

$.il 9lq^lE #4* *€"1 "l*olxlzll qfl4. 4
=q= UPSE B4 +zi"J d4 *B 7l+ slql *
#zl "t i*zl "J+.il €'Jg += dq +a +q
(Power Quality Conditionins)tt'zt Tlbg zlzlt- 9l=
upsql +* €+s. g*al olsoJzlr. 914. + =E
oil^l= upsq E4r+ dq +e !-tI 7l+ "t UPS
= 9l* dqslE- Eg-szl Fql ++ zlE4"J ,ll+

g €9-u-r., +Bal 4='il Eq 4g-g Ez 9l=
eElH+ %l4el 3* 4?l "JElqqE IIPS ̂ l^eel
Cb rl€ Ar+.il 4t azll 4 €zlE ulrz| +4.

2- +gEdflSilE -trE-Erlel €c

2.1 On-line UPS [3'ol

On-line UPS= 19?08Eil+El ^l+€ *"lolrl. ol

el6J *^lq UPSeI +aE =B l.il +4.11fl4. r.
?"il^l !E-= 4zle on-line UPS= AC/rc, 4#zl/+
4.21, rc/AC ql4El, Static 49l;Kl.e +cgq gl4.

EqE9 AC/X, A#zl/*dzlts iil+ d+lg 4+
6'lq E[EJ4e+ DC€3e] +a d€gE- ol++4. "J
ElEl= 6JeI .J4+ a7l+ "J4+ +$+el d"Jg
*c+4.

lH 1 On-l ine UPSoI ?I
Fig. 1 Structure of On-l ine UPS

+ Afrzl/+dzl* flqrlzl 4+ d"Jg oJE.r,
"J4elzl r.+ d"Jg ilCalTtl €4. olel+ *^lg
double conversion *4 ol e|-rtE sJ{. tr14^1, ol al t

*4q ups= "lrlal dg ad4lcE tslElelel d
-flol +e6'14tr, +61"il d€lg €+4 o s *Bg
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3. E! Et H + Line interactive UPSe{ ̂ lEl

:zB 5= eEl H+ UPS ̂ l^H +cE= +El
qlq 2zl4 PwM "Julelzl +e tsilE14"il €a€
Ef  o  e ,  4€"J4El= 5 i t l  UPS =qdqel  20%
445," zlzl4 +6}= 9.&61= +dgr+ 4 €H.J
7 l=  FsD  €aqq  914 .  B€ "J4E l=  rW% 44
=qg TlAa 7lE4-oE +"JH+ UPS9 "JqEl
e+ Ae zlbg Elq4. 2zl4 PwM "JtslEl s-+
4tI'J €.dzlt.g zlzlt_ glsq, B €"JrilEl= +
d€gE z l f+ola,  u le l4-e 4$+ola,  5: .=
+dgql^l EtEl 4 4FgE- E.= 9g=- d+g=
4"JolHzl  *+S,q,  +6lq l  C'J6 ' lA l  a€€ =q
d "Jg "Jd zi o e *;!+r+. 4 € ql q El = gEl"J

4 el r-lr gq q UPS =q *r+ +d+l d*zl9
asil= _H-tl+tr}. gEl"JElEl = s.t "J €vl"l4
+dg dE4 FAI"J d+€ +dg o e.*El  sq
€q xilol*-q-e.,t "Jq qgg 1-e. =4t4. +"J
" lq4  eE l "JqEl=  ts IE lq  +dg 4q+4.  =B
6e. ol+ziql d+€lr+ d"J?l.oe +Elld "gF+ E
+l ups { : eg el +* Fz}g _tr E= Hq =4.

rH 5 'JEI Es UPS ̂I^H ?dg
Fig. 5 Delta conversion UPS system diagram

:lH 6 cJEl EE UPS ̂ l^H E8 =zl-fleE
Fig. 6 Single-phase equivalent circuit diagram

of delta conversion UPS system

-E= ^l€ 4+ r l€oi l^J,  zJ i l l l -Jg l :dgaoJ,
2:<?4d"J, 3:d€d+, a:E4d+€ +4{tr}.

3.1 €c|.ss ^ lg er+

aA 7 n-l dE?6t^l 3'J(3KW)
7 Response of  R-L l inear load(3KW)

rg I ++6f^l 3g
Fig.  B Response of  No- load

3.2 ̂ H +6[^lEl =r+

:lH I R-L de+o'|.^l 8B(3KW-?Fof)
Fig. 9 Response of R-L l inear load(3KW---No-load)
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3.5 d fl E+l E{ ^l ^l El 3 4(Sag,Swell,Phase
Jump)

\ A r a  I r l 4 A I
\ / V \ ' f

1

V . V ' r '  \ f

:]H 16 dfldg 15% SasAl(69e6 Hldg+61)
Fig. 16 15% Sag of source voltage(63% nonlinear load)

s. *4^fl F4 +Cg Bq+= ag "J + 91tr1.

4 . 4  =

+ =+"il^i= €g61 4;.oil E{ 4+g Er
fl= eElH+ B4el 3* 4q1 "JqqqE UPS .rl
^Hel Cb ^l!l Ar+.il 4lt az]| q €zl€ a19
u}. €zl4= UPS ̂ lleel Cts ^lfloil^J ;:,qt
.{+Eql +6}^l€, Adl+a^l€, ELzl€4.| ^l€
€l"il Eil+ ar+Eg xll,rlall gElH{} ups ^l^
eql Eile dHlzJql €zl= 61H4.

ol EEe il+3lEt4trJ xl8 +dg4qn ^l^.il4Btr
+c+Eg?dlEl(20040179)st (+)oleldTlel s+Ht ^l
floll el€l 4fl4cl.

# f ! . + a

tll W &lward Rei4 '?ower 
Quality Issues- Standard and

Guidelines," IF"Ftr Trans. Ind Aplical, vol. A
w.6b-ffi2, IMay/June 1$S.
Understanding Power Quality hoblerns,
Shri l(rve, "Three of a Kind UPS topologies, IEC
standarr4 " TF'F Review , vol. 46 , Mar. M, W.Z7-3L.

[4] Bekiaov, S3.; Emadi, A'Uninteiruptible Power Suplies:
Classificatiorl Operation, Dynamics, and Control," in hoc.
APEC' Wl2, W.fffl-ffi.

tsl Jinn-Chang Wu and Hurng-Liahng Jou, 
'A New UPS

Scheme Provides }larnronic Supression and Inprt Power
Factor CorrectiorU" mF'F' Trans. hd Electnon. vo1. 42
Dec. 1995, pp.62ffi5

t6l G. Joos, Y. Urt and et al. "An ON-line LIPS wittr
Imprroved krrut-Oufrt Ctraracteristics," in ha.
APFfr'92,19!2 p.ffi-66.

[fl Soren Rathmann and l{enry A Warner, "New Generation
UPS Technology, The Delta Conversion Principle," in
Pnoc. mFF'IAS Annu. Meting 1996 p.2389-2fPF'.

l8l Farrukh l(anrnan and Thomas G. Habetler, "A Novel
On-line UPS with Universal Filtering Capabilities,' IEEE
Trans. Power Electron-, vol. 13, IMay 19S, p.410-418

l9l SAO. da silva and et al. 'A Ttree-phase
Line-inteizctive UPS Systern Irrplernentation with
series-parallel Active Power-Line C,onditioning
Capabilities," IEEE Tran. Ind Applicat vol.38 Nov.lDc.
N2, p.181-1590.

[10] €*zl '4zlzlz' l 4lol*", Edl"J =qo;.

,N-, -u
l l B n s  '  *

ilTli.  . :  .  :  . . - . :

1ry,T, . I.  _ .  . : .

{'li:J
.  I  . :  I  . . . : . - _ . :

,rI;,*-
llill,J
.  _  

. : . . :  r . .  .  . . : . r  .  . 1 .  . . .  .

tS tr+ : EIL

l'*F l' ' ,f

mF
ffi

l9,ns

. lB 17 df ldg 15%
Fig. 17 15/" Swell of

ffi
ffi
t g m l  ' d f
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Swell^l(63% Hldg+61)
source voltage(63% nonlinear load)
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