


UPS b G&T

Q0 oloals )&
Olol Kb o e ole olfils ylops wxislas

US\.Q.G w_g M/
SJAJJQ",*GJU“ .“)rj‘)JMJJJLQM J‘ijwuj\{



Sl Col loy o 5l g 0310 dinse 5Ldg o
s Oloj 4y S 59 o3lasl gl 5Ly yo s
398 (50 )1 Lo jtd (nl g 00,5



Al (0 9 ) O yg0 A peiws JLdg 10 g0

V
Vm

Cewl Sl ey Jobo 4o 5ldg o3lail 09l o caalics a5 jslailen



dwoled ax i gl jUg loge 4 JIo

— TRUE SINEWAVE
—MODIFIED SINEWAVE
— SQUARE WAVE

L
2
=
-
o
>

TIME (ms)

@ ioli8l 5l e ool £oyd yao Jade 5l Cglise §Ldg 00l 0 00ud 4T jghailen
20 b bl g dwy (oo yio 4 el b Tsazme g ) (o 095 S Tax s
o b yhe 4095 Slas 4 e Sl ey RS aibe g Wb (oo Al B S
398 (o0 )15 b pe dwgp (plos,S



e b8 L ogloo g YV (I pl (8 oSl 59 mils (o0 a5 jekailon

Cowl 3 o
25y zee IS8 ¢ L~°5-’ Ol (sl Blog & 5 uL°-‘° 6-9‘9 )° B8




g 5Wg Wllwgs

S 35 GlagiatssS o S5 Glugh <l ol 4 Maslogd co(eS L oL 5)

Sgi oo ool Ko Jalge b g oby Brae e oy b Sl 0 5009 il




sl 8,5 sbildg b g &9 yw 91505 sl g0 JSG

05 dede (gl Jolse S5 g 009 g s Sl syl Lezrge S0 )
ogels g pigddelo Lyl ol 89z 4 cdeniin  wls Lallius @
Lerge J5b (nl b abliondl oo i)l Juog 5 alad L g laa S (08




C).:) u.wlsjﬁ ).3‘).3 RS> l.» Al b.al.é)us ‘ Odu.: ools uLu.u le.g‘.‘>3.o J&w
slg) (S 2501 5L« . .. .| x|



Power interruptions

unuuﬂ'lll'l!llﬂ
| VW VN Y




Power interruptions

uunun'/lununl

— R S
uvA'Aunuununl

!l!lﬂ'ﬂWEﬂ'M
vy




Q) CJa.Q )‘ u’.wl.’ oo
(Data) wledbl 23, cows 5 -)
Cdg0 o] oliws Sloclasy jf pam 58 (e 51 Y
Saze (gl ol sl oy 4 5o Y

wj‘dw oli.u.udGj)ajawdbu‘gd)adm&ag)‘wbw‘—f

ML’LSQLS‘:"Q ud.u) dodo uﬁ"&" wwwb o&»dc.‘aﬁ;;ﬁg.o w] o
oKitwd wlas oo diz b SO aSh « 08l o )15 5l olKitws Los &5 ¢ wils o] jo
N I O SRTRC PP

sl ae SLE pas g peani )b S0 ai 32 85190 5l (55lws o ol S0 3Y
QS o i cbla> 4 by e sla 4l je



abily LasEl ey 5 5eed By (el Akl Ll ysa Ly 5 650
S cdedde (pl b Al oo wlus Glealiws oy 5 g 0aliS S pas
).»5‘49- ‘ LgdLa.ﬁé‘ LSL"" A g:)l.C‘).A W d..a‘j.: P d.»gfo- 0SS g_é)..a.n
£ pal 8 1) 093 ol (loatuns 5l cbla>

o 52 536 Glae 5 0085 58 pom e 9 Bylete gl S ol aclal
P03 (R ()2



30,5 (o0 T slae SLLLAE! 5l 6 pS el Cam 3 slebyy Logos

524! 3l S o
Jrss ibloo (slo o - o

ol y$lss dpe -2
Lo b UPS -»



))-’)L?L.Mﬂ L\ )L‘JS SIS &
voltage stabilizer

w2l 539 51y Olpsd o8 pule 1) Sull B g oadh oty Sy 500
Gy b g g5 ¢ LSgayle ¢ sl 8,2 (glasldy ants  lalasdl Lo ol (oo
e Slestn 5l 6ol a5 il jlaigds (oo loys )R blw] oy Sles
st dee 1 ailed oot alile oo Jodao 03guoe o 0 | 55 Slluys
8y5] oo pald ploetacs iz ol Jod Sl cbli> S5



13 oloy b oloul asas o plonil sy Lidls (lo e a5 (15 Ly

2 loe (pol ae.ally (oo b 32 )18 5l o e s Jog
A Hlas eles slpatanns 5l cblax> Cypx o (6,50 AgSonn



Sl bl 4ol 5 e

aS Cuilo azx gl Wb S e yl)8 colaiil 000 Sl yo 35150 g Lol Lo Cdel o > ol oyl
2,1 o onle Leladl oo 3 @haB 9)lge sl (mlie > o, 53155 Jo S

@ dilyy o lisre cals 53 Slilizel Ko g o0g wlilicel 51 SO Lads 50 adad -
30090 Hlae o4le yeil 55 30 SO U aiS o Job adl aim sgas Sl d)ﬁe‘;)ogfgm—\‘
d)‘sd).aod.w.s JJJBG:LQ‘.T[;&ES)J‘)QLQ‘!&MQQULOM u.’).uw_:)‘u_ia 4&4)9.0
w‘).ul.’ @UL@M u."J.tLO.A)Q)y‘)a) J,:o)L«caSw\

& STy 5oyl po 1y ol Sl eslainl ISl il 35 Jpe o (Sogll g ok o g oo Y



UPS L 4889 (9w 95 ol
Uninterruptable Power Supply

OB 65 Gy Sl peles s S ran G allg oo (g090xs
Q)&A o&.e‘.cd.g‘) ud'.w oo «_i: )“ clslas J‘ od.gJ ujs.od..:l.u).m



=

Jeebe bl p by (ol (o 9 o il

Passive Standby -

o Resonance -Y
Interactive -Y
version -f

ersion -o



OFF-LINE G Passive Standby ¢l ! o ¢

cod bl e o le ol (2 2 G 0 by SIgdmgi i esle e il (2 5 )
el 6Pk )il S0 S (o0 Jog pelas )b o besliess 2d 30 ¢ ole Ll 2
AC 4 DC g oxs 6lp (Joo) 5 jslaoles oo 5L ulas o)lg0 4o solanl
Lads 5 ol )15 @ oolol Lads ojlge cdel jo Jieulle ol o g ol 000l e oolalll

Sled oo wdsi ) b e 0l G o SO 5, Dj90 50



——

OFF-LINE U Passive Standby s> Wl o o

gole Sl 4

TRANSFORMER TRANSFER

SWITCH

INVERTER

BATTERY
o A
BATTERY




——

OFF-LINE U Passive Standby s> Wl o o

TRANSFORMER

BATTERY
CHARGER

R @ adad 2 o

TRAMNSFER

SWITCH

INVERTER

BATTERY




o o

9 0998 4 dsS 0l Gy Guyb ) wle Lojlse Cdel o le ol g g0 cpf )
5 ISl ol 1S o Jiie 4 a1y o aByor et cilblazel _dm ol5Les 130

JoB e & (g oms S wiipe ol la il ceai by o

Wy S SIS b 0t on Jobo (o) o 45 40 ISl 50, &0 40 -
5l ol 50 el RIS o -, 2aS ,0) 0iS s
QLS Joud 8,90 (s olKlwo

S 5o e s SISSSUSIISRSIRENINE o, . 5L -
@ oSl 5l plae wl o 99 0ad o el by lugi).ailo ol sldy Slilugs aS

(09 Jaio WSl g 550

9% (ood dpogi whz Bjlas slp Wl (2 9 €95 (rl 50 LYo 4 axgi L



FERRO RESONSNCE s> ol o o

bl >hb ol anil o Standby go 5l base b ol o o1 ol
ol 5Ly a8, elodl a4y b a5 009y g o o L gLl il 5 S5
JEl g ol (69959 S35 wes (o Bl (g5 0 ) (sl ond

Oloj p0.0eh oo Jilie >9,5 4 il 5l g il 5 4 (transfer switch)
ok 2385 5L 6581 5l ealiinl b gl g eads 5l JEmil gdgm G5 ool
Sy (0 0NE



FERRO RESONSNCE b ! o o

sole > o

INPUT
LOAD

BATTERY

CHARGER INVERTER




FERRO RESONSNCE b ! o o

JYSIR PO SCLRUNIC S

INPUT

LOAD

BATTERY
CHARGER INVERTER




<o leo g Llso

. . Slowsls s ’ ..d-:’_\
Sg o0 Sl Hlaw ;o 95 eVl (il 5 099 : "
YU sloedbl ol -V Ll




LINE-INTERACTIVE b ! o o

Jﬁl&&@b)ol@wlgyayuﬂw\oMoo\ouLMJiw)oLaw!@yw‘ Lo.ot.u

SSogy o3y gad pllam ;3 g Wil e 5L0 )))L“ %—*“9—’ L 5 5L «sole %51-"‘ UJL’ )°

33098 (o0 el b 65k 50 0ad 0238 (6551 5l (6525 00 b el (2o, okl Gl

Sl Jog (29,5 4 0)lgen 5l (29,5 Sl
‘)WOMM)UB&Jc\Sw‘oM@‘#&‘@f@L@w‘@yu.a‘)d).o)}am.:‘).:

Line C)Ja e u.:‘ 09>LC S P d"’ﬁ)" c\.i».w A S ‘) )L: (S=> B 9 00)9‘ W‘Q‘J‘g )L: 6‘).:
5y eV oS, aS 09.,, s oslizsl Tap Changing sl 2l 5 S, Ysealnteractive
O3l (o0 yne j5ile joiunil 5 G5 oAt b (609 )LJ9 "")““‘"" 2l

5 (a6 (o ¥ IV 390> 1) oSl 9 65k 4 e 5 3l o Gloj o392 US4 ax g L

3055 « clidsy « il 58 e lirpt S anla | goloa] ol (36 5 L o

Lol . el WJL.A S ‘O)?)J @YL wLw} ‘ 4\5 Cawd U"‘ 3| 65)‘9*" 9).:9.“..05 ¢ g_:)‘J.>

6‘ﬁ JoB ek 4 5y el j5 (oblss E“W9J‘wr‘@*9~’ ok 4J“>94 l*



LINE-INTERACTIVE s> ! o o

sole cdl> o

INPUT

Inverter

OUTPUT

BATTERY



LINE-INTERACTIVE s> ! o o

INPUT

OUTPUT

BATTERY






ON-LINE s> ! = o

L ON-LINE slo ol o 90 ol slo)b clbla> ol ool (o 52 €95 e
s DOUBLE CONVERSIOIN

ko 4y (RECTIFIER L lo 50y basss) ooy 50y oS0 55 (55515555 0l 5o
Sl 511 093 g5 (Jawe) i ygulogd (oo Juaie bl (o0 5 (6 5b Jolis a5 DC
2 55t DC Jlae 3k 5l 50 (65608 (o 4355 1) (b )L 5 428,58 DC
Sl oo wdni ) [b e (6 5h ¢ Canas Jou8 R 4Gl g 45T > j0.00,8
Sizeige ok 36 $3915S5 Gl po @ly 0058 Jal> (sl aidy 4l g0,
Bt s Gl b (RalS ¢ 5 alad azgie ol ouiiS b pas g il epls
Ab anlss 3 ad (9, (S S sl g et

(cuils ualsss transfer time Sioe =1L ol o)



ON-LINE s ol s 5

sole cd> o

INPUT OUTPUT

RECTIFIER INVERTER

BATTERY

=



ON-LINE s ol s 5

G s 2>y

INPUT OUTPUT

INVERTER

RECTIFIER

BATTERY

=




ON-LINE s ol s 5

(5999 4 pubins yobo 4 |, 00iS 8 a0 Bypass ouls’ Lwg ol o pioren
(s gy b JSio 590 Djg0 j0)0505 ) Hlae 511, DC 50 g Loy

STATI FASS

INPUT

OUTPUT

RECTIFIER INVERTER

BATTERY

=



EZ
o o

* L4 4

g 003l als Eel b ol Cy Pyl 9 (6L §HLb (Sl Juude

Caubl g wlehad yoc 5 ilodl 51 malo solaw! Jdoue
Wb (oo Rl (lseb

QS':'S > )*é C’—Gl{’
50 g pleasla



(ON-LINE)DELTA CONVERSION ¢l w! o o5

2glis.osl, .o DOUBLE CONVERSIOIN (sl ol (o 92 josae ous (53555 o)
5 5Ll oo 33 cym 45l JLasl ;o DOUBLE CONVERSIOIN (glo ol o L
2y S Lais DOUBLE CONVERSIOIN slo ol oo g0 50 45l cyon (5 p5i)
sl 690 ,» a5 (inverter) Lol Jous ¢ (rectifier) 5,Ls & b 5lo ks 0939 olgs JWsl
oSall L, DC a4 [ AGHS SR 5 b ) oo
5 0392 434> 90 Jous 93, DELTA CONVERSION il ol o g 50 Llaioles oo
el 53 (Lol Wge Sy o ol 50 200 plowl | IS ol Wl (oo e 4 plaS o
S @b g adgl Byl jlle Joe AC CeanBiaiS (oo S 500 Wge 4 (295 Oy

Lol 10555 1 6 3L CotS G5 SS (Gl o jg el s ls bLS | e b sl



The Energy Saving Trick...

UPS-technologies

Double conversion Delta Conversion




(ON-LINE)DELTA CONVERSION b ol o o
sole cd> o

OUTPUT



=

(ON-LINE)DELTA CONVERSION sl» R
$99y5 By s >y

DELTA
INPUT TRANSFORMER

ouTPUT

CONVERTER

BATTERY



(ON-LlNE)DELTA CONVERSION ‘_gl.sb U"" < &
Sgad fale (9,5 4 it job a4y (63959 ()l (o (pizren

DELTA
INPUT TRANSFORMER

f—
- W W

OUTPUT

DELTA MAIN

CONVERTER

INVERTER

BATTERY



fwlaSUPS o coliw! BB o 550 glgl

25l oo Gl sl 5 poeid ¢ pranlS USG5 el oy Jolis 5L gl

5 asb o(lead - acid) ) ol oy g6UPS 6l 65U g9 o yamlion
ST 5Bg by o)l eSS g g 4 ke &S A DL g o b i
ol ;0005 eeolatwl g ¥V I YL cele ol jo atdl. 00,5 o oolanul

20,50 oolaiwl peeolS G5 5l Vaesa . ol Jls Vo5l 5YL o Job a4y Lo aS



e R A R R R R R R R R S T

UPS comparative analysis...

ﬂ

Double conversion UPS
Typical 30% input current distortion

Single conversion UPS

Delta-conversion UPS

No input currentdistortion
Complies to G 5/3 and future norms

1= Input voltage
2 = Input current



