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dﬂ“‘ﬁt whed ‘&0’1 Suju\dmng, (oh‘cﬁro“tna and ?wkcchng e eledhvicol
Clveudks aNd  Components:
SSsntiel Peatuves of sutich Gay:

The Asentiol Jeotures of proteckive deretces avel- o
') CDW‘P“EC Yelialo! UH" T s e wmosk Twnportont Jeakure , which all -
We prokeckive dedces Should have, in the powey Syskew- ¥ gt o dault
Otcurs in any pavt ot tae power Syskem, then the prokective clevice
R\ould Opevate in Sueh a way thal the {aulty Seckion gets {solaked
Lvom e other Povt of the power Sﬂs‘cc_m
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Can be wmade aukomoatic, theve showld be o provision fov ™\ o Ui

tonbrel e Covvy cut the necetSary opevakions when e oy molsc
Contyol dalls.

Cmnpon@.h{-s of Switch Greav:-

*fhc. switch geay Com prises of wide 'mngc o} Coamponents whose
Primary tuncMons ave Switching ond m‘ct'v'mp\-ing Curcrvents
ich-‘?wS both nevwal and faully conditions . e bosc components

of Switew qeanr swikch ey, fusey, Gy eus b breakesrs, 'Yclcujs ond
| O‘Hﬂ@v QC‘U._I Pme_nt-
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Gvautt fn a wost Conventional way 15 Called Switch. ft can

be operated ot oy Condiion of the ;C.;‘YCLLI'L"“—][&?. maltn C'U,Sokd'dar’;

-’tO!Jt of the Suttch s 4ot it Cannot in
occusing due to faulty conditon. The Sush behes ove lassitied oy
Y and ol switches bosed on the wedium wheve the tontacts

tevyupt 1lhe Curyent
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,cme Opened. .
!EU USei~ A stwple pwvotective device wied to proteck dhe Cobly
cnd  tlecvical equipment under everload and shevt ddwvadit
‘ICN‘cUcmﬂs ¢ Called duse Tt consiges of o 8mall plece ov Hén
Sbvip of Wive wWch wmelys when fault Cuvrent Flow s thvough 1t
i_Q,m, o sulflcdent Yime. Hence , Hie chycull %LH protecked Ryom the |
Roulk tuvvenk
dy P"QR&“‘VE m?'(jh ;’t:ke_ poudey ;‘Sljg‘cc.'m' o device which
1Q0nkmuoushj momikors e elechhcal quaniitia Wee curvent and
' \tolkoqe ko Sense e faulty condition =_s colled pyo tective 'YL[CA.B
| The wcin dunction of protective ‘Y‘l'b{j T30 Send Ate ‘““"3""’“&%‘0
Cavouk tae faully condiBon 4o Hhe Gt breaker

.w, v it bryeokevs A 3wtk n3 device, wlWich tan be uaed 40 make
_t-.-_m! .
eu_\bo wah cally ov with the help of

0'1' Vyeak o chveandt naavualiy,
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Sove o} the tupes of Gyt b breakey ome discussed in detafl.

—¥ ﬁwse* A fuse §s o shovt plece ob Lo'i‘-}e. oy vwekal oy Hain

slvip wWch §s fnsevked n Sevies o the Srvandt. when e Boult
tuvvent §lows thvough ~the duse dov o subldent Hwae, it el
and thus fsolates e Gveudk.
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Mae dedivable thorvacteristics of the materfal uted fn the fuse
T have salicdied Peviovmiance awve:
YV low

md’n”ng point eig ) Xin, kkad
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3) least edlect 4o oniclation eq-) silvey

) Q¥£bvdqbl¢ eq--+) lead, Hin Copper-
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The %\low?ng ave dhe tevms paldel, are frt_qu_‘i-rtd tn Puse CLho.l.\Jg{;

) Et"f?&‘f '\f&_‘tﬁpa o} -ﬁ&s} tlovent - Tt 15 the awiount 0f Cuvvenk

which e fuae clewent tan chmj undey: NOvywal opevallon

withouk ovey hea¥ing ov welking: 3t depends on kempevature vise

in Juse Woldex , Yuse - matevial and Buw'vound?na.s od tae fuge
™ Rochag, Fextoxs

'1:1) FU*ST"’-ﬂ Cavrent - T 48 the Minimuw Cuvrent at which tiae
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fuse element melks ov blows away ond fsolatts e ety

Povtion ol the power System. I 15 Wigher than the Cusvent Y ativg
0t fuse clement.

A1) Pusing factov:- Gt ts the vaMo of +he fusing cumrent o tue

Cuvrvent rrcx\i?na ot duse ttement ond T value s qlugn_ﬂg geakey
“hon 1,

W) praspective Cuyrenti- T4 18 the BRMe value ofthe

Toult Curvent
ol

ch 18 obtdined by fr(.p\a:_?ng the Juse with e Conductoy of
v\ug\iﬂ‘: ble vediskonce.

V) &‘ﬁ’fﬁ Currenk?- T4 43 the mamimum wvalue of fault Cyywent

bbtained bekoye Hae Juse element wie L.

Vi) Pye - ol ng %M!-'TL\Q_ +ime taken o cut off the Fault Corvent
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1X) Byeak ng Capaciiyl--The RMS value of the manimum Prospe

L, W, L v
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Frown g breaking capacity
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The Cu:\\!‘ohn{'f-kat.& and cusc\cluan{-ataq of Luse are (J:H'th below;
¥ AdVantages:- |

Y Cheapast Lovm of protecton device

) Requives no waintenance

3) Optvalion ob duse fs Completely automalic

D Badly breaks e lovge amount -of fautt Cuvvent

S pollution $vee pactectlon device fe¢,rer dots not C(veake any

Smoake oy ndisSe

&) Scutboble fov ovey— cuvvent conditions due to The Tnvevse cuvrent

- Ywe ctoavacteni st es.

1) Requives 1eas Hme 1+ dsolating the taulty port of the Ghewit
* pisadiantogy!

]:1) Rewindng oy wtp\ac‘:ﬂg a fuse Lavy o Congidevable Hme

D Discvimination bebween fuses Convected Tn sevies T4 mot

Poscible

!3) (o-~elabion ot +hc-‘chavaclm‘igh’u oF fuse with the pvotected
| deriee % not aludays possible
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The C]t.nt'ral ctassit calion ol -ﬁtt&th 18 Shown tn p?a 5.9,

— Sultch Ruse untt (spo) -

The gwottch Fuse unit (SFU) T a low VoHage Ac fuse unit
Which 15 wed 4o prvokect the electvical devlee ov equipment
fvom iddevent fault cenditions. This Puge f¢ most Commonly

Wed for tow and wedium voltage applicalions. Rating of

SFO ravidy Pvem 30 t0 Ro0 Awiperes. Bukb “the mnltjnﬂ Co.kaCHj
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unib. SPO has the Capability of with Skanding il the Lault

Cirrvent veaches 3 Hmo Pyl load Cuvvent.
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o T cable fuge wolth Hhely conduet
il - The Switch is Htted wiflh oho ]
e ; ng grde Gpt*ra-h'nﬂ
; R which Hie Civadt e fs made or Tsolat ed
o »

f:o‘m the supply: Un this SPU,Hie ditfevent contacle enistng in
1T s wade up of silvey plated t_le_cE'rodec Copper cdue +of{5-
owWn ad
. " advan tages. The othey compon ents enisting Tn the spo
.’: Protected whing the enclogure made up o of gheel. THis

be wnoted that Hhe enclogsure 18 provided, with an fnlerlock
4o Prevent “Hae open?nﬂ of tie unft when the switch < in oN

Condition.
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= &u'__t_&h Fuse ui{ Q_-g_F__‘_f):“A Fuse is o prokeckive device
which a cds quickly: Tn abnovwmo! condition, it blows and
disconn ecks dhe Civewit Prvowm e Supply - Thus Tt provides
Cived s protection by destaoying ksl

¥ A switch 14 wied 4o Sgolate Ahe ivest dyom e Sup ply
Purpesely fov vepciv and wainbenance . Guenerally 1y is
Monually opevated-

¥ A wnib wlich tonsisks of the Combinations ol fuse ond
Switch toqether 15 Called switch duse unit. TEIS shown
2 Fig. 8:121.
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Figr 8.9 swibch fute unib.

¥ The aduantacjg of Such Switch Jfuse uwnit anve,

1) he number 6f Joinks in the Cvaait cadr ayedu ced-

1) bue to Compact Clonstyuction, ltay Space i3 f‘rtaru'i'nrtci.
M Easy Fvom handling point of \iew. |

¥ Mintature ciredt Breaker (Mce):

¥ A winiature clvait breaker 18 an elcc,‘nvvﬁf,th on’ical Atu?cc
which malkes ond breaks the divait in movmal opevalion and
disconneets the vt under the abonovymal  Condition when

Cuvvyent enceeds o prusek  walue.




®* McB (s almﬂ\n Fault capacity Cuvyent \Tm‘?ung ip '-gJYu,
automa bic Sujt‘c(.\ﬁl\'\a device anHq thevmaol and mo.ﬂﬂcldc
opevation o prouide pookection oqaingk ovevload and short
Civeui b

¥ Tt 4s wecessomy 40 wie MEB because of 1t following featury

0 »
1) Gbs opevation s Yevy fask and opens in e than one mills

- Second..
d) Mo -'cﬁppinﬂ Grvondt G nec A somy ond the OPC"GF‘OV_.' s
aw o wmaXie.

3) pyoutdes propkection cudc,_’mgk svivload ond shovk U~CUaYy

withouk nolse , Smoke ov Plame:
-ﬁcm,\b

s oreq Wived -

) T%t Can Ye ~arelt wewy c\,tﬂckla aflev tovvecting ‘e

] Yusk oy switching « button: No e wimng

lis) Tt an vot be weclosed T4 Jault pevsisks

|
L 6) The mechan cal Aite s uplo ov worve {hon one lakh opevat

-;'nn% C_\jc_\e.
¥ Honce now o doys MIBs ove wted vather Haan e wdivable

X Genevally MeBg ave vaked fov arc \rol'c-atae of d40v %Ysihsk
phase, 415V Fov Ahree phase ov 380w dre. The curvent aaling

oo lable Vs Svom o.5A ‘o 63 4. T4 is available as, S?nalc
pole (Sp), Douwble pole (op), 'l"'rl'pplt po\e_ (Tp) with shmt

cfwr_;_uk b"n’.a‘mng C,cgpc,xgl-\j $rom j_hg 4o iOlﬂ-R u:th 0 ‘Yakd

.?-v.tq',lktn&j ’
¥ A typicel
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Compare MCB with J%uﬁ\.r
P
RILC use
. F MCB

e opevation of fuge [
highly dependent on gelecken
o4 "k proper Ta’c';ﬂgafﬂ- $use
wivre fs not Selecked ?WPU‘lj
Heen (L culEs 1n non

speration ok fuse even n
Coce 0% Short Clreul b

MeB Snskantly disconneets i
Supply auvvomal Cally in the
event 0} Shovt civauit (ov)
buevload: TF thus eliminates
Ahe 4tst of Byve and prevents

dcm\a%c to wiving gyetem.

T4 e fuge whre o bror
opevalion s "re_Plo.md w'ith
o newty ont buk 9o loase
Ahaen Gk Mo e dangerou:
Altco 4o eplace @ blown

RL&\:CWFMS powey Supp\.g olbon
ipping due to ovevload oy

Shovt e cody:

ne
- J/ | .
o L{LL“
A:; f @Q(’.W\‘ d
C‘\' ﬁ \ (‘1/\ Fal
) ¢ I 2:: g'?‘{'lpm
- — - _
=y L ! ] { Eﬂ A@ﬂlﬂ:‘ﬂ-
b S T e
e Reley Cirox! 7 1 r—@
CE ¢ P : Load T Cine
‘\fngtwmﬁ
elemeond ©0 pimeke element

Lute Tn wudtow between




S N N N A WO N A A A A A
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Duving seplactmenk of fuse
wive, the emack $13e of
fuse whve may not be
available: Also dov eplacenyn
axit of hand tools has o

be \r_f_p‘( ‘Ytu.dlj

|

T Eorth Leak

* “The Schemotic ol BLCEB 18 asuShown fn the pig 8.8

:] Qqunk )
| i\ / Transtormed ; T e e Fqul't ko
;?“’b"—r 1 ) A G'L ;u_i ' ; cavil due Yo
Fstngle ! XN .  ermwin A |eakaqe ov
| Pt | i veicy g
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Condarctor

Mo maintenance and Tepains
is requive lov ™Mep- The
dighyi bution System employing
' Mcp provides Satisfactory
bperation ond lasks tor yeans:

The boavd ewm plo-d"mq tase

'S mok compock:

The board employing MCBg
glive beaubdal loolk as §t i

—

(owm pack ond ¢l {ﬂcmk -

oge creult Breakex (ELCB)!-
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As  shown T Al F“)' Q.5) EL(B tonsists of a seall Clisvenk
i bo oo sunrwun&ncl live and wneulval wive. Th geconda
AL u:!'t'nd'tncj ol Current  lyvanstormer 44 Connecked %D“ftlmj

Civauit which tan Bip the divedt brealkew which 15 Connectd

” [
e Gwoui b

undey oYy ol Qo“df\\fxons, e Current Th Bne and neubval
Conduictor 15 Some SO "“r\L. 'ﬂLE. Cuvrenk (TL"‘T-T\‘) 4 lowing H"wuﬂh
‘e Cove 13 3enp. Eventually theve WL mot be any pryoduction of

Flus Tn e Cove and No nduced em-f. S0 e boeaker dous

* Tf dheve 10 @ Lault dure to ltalcaﬂg Rrowi stive vighive 4o t.a-fﬁ',!
oY O pevson by mistake toucking to dthe live tevminel Hhen

| e nek Cuvvent tarough Ao e Cove will no longev Aemalin
as Jevo bubt equal +o T -Tn or Oy which ol L Set wp Hlum
ond emf in & T.AS FU" e prusent value, the unbalance Tn
Currnk  T5 deteeted by T ond «clay coil s enty :aiat.d which
Wil give bripping Signel doy 4he civewit bveaker As o

OPLYO&M with low value of turvent, dhe core must be vovy

Permeable ot low flum dengilics e

¥ Thut BLEB poovidys paokechion aﬂcﬂﬂs\' deettie shocle when |
|

0 puvson  tomo in tontact with Live ponts- "rt.buu—'nnﬂ EA

flow of Cuvvent 1vom boclj 4o covth.

p A pmpu\\j Qovmtc‘rtd EL(B“C\L\'(CB Such S'M;OLU Curvyen b 1“

m5 L ampeveh “ouﬁng 4o covth '“fwotkﬂh human bodg o~ cowth

Wive ond bveak s dhe vadit 4o seduce Wae Mgk of
L_Qechocuton 4o humons-
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¥ Theve ave cevbain situalons  where leakqe Cuvyvent Can 4low
'tbwouﬂ'\n the wekal bodie of appllanu,s, when pevson touches +o

Such appliancy. Tt PevsSon  Can ﬂtl— o ghock:
» S%mﬁla«lﬂ {heve (s atsk of five duc to Such cavih ltalcagc

Cu~rrents
¥ Thws o probeclive devlec s necessary which oy Can Stnge
avendt from Supply

Small ¢ ataﬂt Cuvyent mnd. dtSCon\ntd: “+he
"t byeakers (ELCB).

Such o devfce Gy called eavth leakoge civedh
V) provides  paotecHon o o huwan ouaa’ins\r Hhe elechic shock.

) pekeeds \ruxj Srnall {Lahaﬂe Curvvents
3) Reduces dhe Riske of Pive duc to hok Spols-

1) Sava tlechical energy due to lc'o.ldo.xjf.-

§)  EBnergy constvialion Con be achitved:

(Mecs)-

—¥ Moulded Case Cq‘vcujlf B~ calker

_— == — T g —
¥ MccB fs Similar to MCB but wsed when the loa
evceed Hee Ccapabilitio of Mcp: tis wied dov civeuils imving

d C.LL"I"YLnB l

Cuvvent ronges o 634 o 3o00A-

l Magpgfi(demﬁf‘
Lo -\Tr)]

! 7z r I ’ mv L A
T EJ S o eontacty
1 l 8- 77 ;
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g Gt uoo-vl(lﬁng ¢ basged on thevmal mechani Sm: Tt hot  a
bimekallie Contact which €Mpands ond Conbracls when “theve
are CL\_CLFLCJU.'. n —lcmpwq{mre, under novmal Condition, the
Contacls ave closed o,llnuﬂns cuvvent o pass. undey oOVer

oad ov shovt Civcit ctondition, Curvent enceeds TS sate value.

Pue to tWis, heat Ts ﬂtnhal-ed ond. he tonkacts ove opened
1o nlervupt the Civadt-

¥ Due 4o the Tn\'(YYLLPHOh ol W rJL. Curvenkt , theve 18 Qrc
Jevmation: Hence §n Mccp there ave avc E'“H"‘ﬂu"'-fl“”—‘ which

Suppvus ~the awc:

® Theve §s o Al connection gwitch, with the help of which, the
MCCB can be opevated Manually.

* prtic praciically Tt has adjustable &vip scitings and hence
T4 Can be uscd Pov Wigh Cuvvent applfcations.

£t can be ecasily aaet atter the Joult ¢ cH¥caltion- Thus St

Prov’dus OP(N&'HD“OL\ 8&-{(‘5 and Lonvenience:

% AU e o\otrra\-'ing Pat B8 ol MCCB oave Coveved wi thin ctplas{-’ic_
wiowlded housing wmade n tuwo halvgy - The to halves ave joined

*Ot‘it’f\a('f 4o Jovm -the whole Struckusre-
% The basic diflevence bebween MCB ond MR s -the Curvent

. (g
MCerg avte used -PD'V "iﬂol‘l.ls{r'ﬁaj ond Covm eveial

ﬂra%’nﬁ » Hence
e '

appli Cakions Such ol wiain feed e
oy bonk . PO Lecton, wadlding ap plicalior

adjus toble 'b’qp Sr_H?ng .

protection, genevatoy and

moto~ pyotection, tapach
ond appl?ta"tqom‘ which Tegtire

% MCC Bs are Used for high Cuvvent protection Such ay,

V) Gren trotoy P'YD'Q{ ¢ tion

3) Man feeder potection
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3) Motov paotecton

4) Capatitor bank prokection

<) klelding  applications

&9 AppVcalions which need adjuskable Cuvyent rip ‘SdH"‘j’

—* Types of wives:-

) vultanised Sndia Rubber wives (v.1.r)
) tab Tyve sheathed wives CorTes)
3) T’Dlj ‘J?mﬁ ¢ hilevide wives (povee)

4) plexible  wives.

% -ﬂ'\{ Loy ows {'\jpf_ O-t— LOL YA u)\mc_‘q o~e  uled -P-mkf&*ﬂﬁ\u wl'ﬁﬂm_?

Schitmes  Oove!l

1) Vulcanised Tndia pubber wives (VIR):-

— g— T  — = —_— == T _— =

* s dype of wire Consists Ainned conduckor Coated Uﬁ\ﬂ’l rubbed
tnauladion . TWis 15 fuvther Coverd u)l'Hﬂ protechive (otton and

bikumen tompound and Hnolly fiaished with wost: Fis maky
9t woisture and heat WtAis%dnk -;TMLA{ ave olways single Core
wive s Though  ave covered Wi, o cotton tayer Tt hag

Yendenty o abdovb mois tuee and. hence varely wied, now a days.
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i
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T . vubbey  tonductor
Catton | (ViR wive)




d) cab Tyte Sheathed wives (¢ T3)

E-r\ this type, 'O'rd’l'nmrﬁ nvubbery Tnsulated Conduckors axe

Provided uhith an addibonol tough wubber Sheath  The wire
‘.. 0

s allo \trown ol Tough Rublber Sheathed (TR:S) e LIRS

N Hon
Provide odditional 1ssulakion and odong with thek o protec

Y\Cl ‘:CCL'Y' “I-L\f)s(
Ogﬂeﬁnst mo’sture, chewt col fumes and '*0('0”. =

+vee Cove
y tove and
owe olso availoble in s\nﬂk cove, double

& Yie X ed
i e e —
........... " - 1
T‘ Com‘t”bv
_Ag*oU[:;Or\oJ
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3 poly Viny] chlovide uives (pv.e) .
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4o kol wnevqy Qongum?ﬁoh‘g F{_]!( month tan be obk—c{'nntd-

* B\L‘C ‘J'TO-C‘\“CCKu‘j an Lﬂt“r“aj w e ker %3 mg\ca_Ue,cl which d.:‘l’tt‘.{'b_-j

W\&cuu._ww the b{ﬂl u"‘-“'ﬁ‘j CDnSumPl'ton ol ‘& houst oY Trndus by

¥heu  Fov \’TC\.'\'SQG..\ t‘nt'_hrtatj Ccmsump‘cmn culc;da’ttﬂh we needs

' Bnevgy meker weading ot fe glont o} Coumbing periods

- of Cﬂuﬂ\-\ﬂj period:

Q¢ Energy i trey nrc,cu:LTng oi- dhe L\'\d
5L camemlhj

Loun -'clﬂf;] PU" od "Dh'd"

{1

3 pMumber oF deys fn o

o wonth.

s Tokal tnergy consumplion pev monty = pinal vreading in

vih oty o wonth - Pt Kiol -rreadjn.a fn kih
X To find the congumplion for one yeam Hthe tnergy onsumplion

Pov doy s M\.L‘:lﬂpllf.d by 36% chJJ

¥ fov caltulating  enevgy savings uie

Brcvgy saving | $4TAENeraY tonumplion 7 enerad tonurpt
a~

(t LW f\gtm) B P dck&] N p'crc,\nousdngac

i

x By t‘-nbu:-'mﬂ energy C_bnSump\,-mn of cach applionce and
veplading bulbs by lower wattoge  bulbs if possible , Saving in -

gy Can bt be ‘achiewtd:

Wm (.L.L'I‘"l"ﬁ'n* ldg_m.'

8
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—% Power fabler §mprovement and battery backupi~
¥ O acc divewdls Jhe cosine of m‘\ﬂ\e belween olkoge and
Cuvvent Yy talled  powoty Yacloy. §\ (s dtnn\tdds cos ¢
R "he aclive powey Conmmp\-'ioﬁ n G'.C CAv e s the P'Tﬂdluc‘%
o.f Volkoge and 4he €Om ponent of the cuyrent which 8 in
Phase with -lhe voltuge which ¢ decided by the Cosd.

X qlws “the power factor alfects the aclive power CcnSLmeF\'on'
of the clvadit.

X The power -hiom.au Lov Naie thnee phase f_vrcmi u:,‘n CH s cu‘
shouwn v the p:a. 8.33.1.0% 18 also called at kvA 'l'nanglc,.

* The powty Jodoy tan be obkbtained as e .nfcdeD ot o.cxj'wt

Power 4o apparent  gowes

i,* &, e logqing  ~tactve powey  component 15 Shown downwand

Matn Ale 'lta:l'mcj veackve Powey Cown porent ¢ shown upwards:

Aelwe Powty

P= [3Vi, T tosy

L~ ” £
. . 4 oeyY
e B\.-\%V’“ﬁ‘ Sng B Acbive pou
O O e Reackive dpporent power
AP poxent \\1' Couwty =] .
Pouy

¥so W laﬂﬂ'mﬂ reaclive rowclr; 'S wiore, q& will be mowr.l ond CDSJSI
Wil be lus. pue do i 40 supply Same owmounk ef active
Power -the Cuvvent dyawn by e iveaid lp’_'“ be wove m't—ﬁch%
el duivable- |

K Gt an additional load drawing \(admg veackive power s
Connecded n Parallel with e oviginal Moad -hen 1tathn3 i
veachive power T¢ In opposite .Nivection 4o lagqing ~eackive -

Power 1 S0 it pavtly neulvalisa dhe (Heed of lagging veadtive

L




N N I R T TR

e afde ' Galdd . 0188 6 B N il vl 3210 BIL L QR diilin il -4 A-4 008 B 0T 80/ n.adn

Powey » pue o qu’isﬁ, ¢ veductsh and (oS§ increases - fg
Tedutts e Curvent  mequived o Supply Same amount of a cHve
Power il weduce-

¥ %o La331n3 meactive  pousey o 4o lower the power Yactor
while L leading ereactive powty ineveases the powey loctor.

f

*‘W\L'Md’lﬁ: Couse 0.‘, \ow Pm;)(_r( Lactoy 1s ‘nd uedive loads:

Sueh Yoads nclade
M) Trangfovmers (1) Tuducdion motovs (3 phate and single phase)

i Anduction qentvotovs N Domealic applianCih and lighting
\vad Wy "r\?a’h ’1n{\tn5’\-¥\5 ;;U.Sc\,\mrtat l';s\v&ina W) (nd ustrial Tndauckf

~bn Juwnacu ede. ..

¥ AU Aluae loads conglituke o wajoy pottion of the powes
acloy loads ave Veny 1248 In

fbh&ump\'wb“ woln le Itad'mtj fouxy §

AR N ST &

*'HL\’\CL “‘he ovevall ﬁr)ou._‘t'.‘( ,s,a[-‘-QY KR \ft"ﬂj low-
§ low power Yacky eve

* he vorious \"'mb\ems 0
%5 dae luo«d (.,_Lmnk —?m"\'\nc

L Llower 33 e powey dader, Wigher

Some awmount of achive popey:

3. Tae  Conduckey $13¢ depunds on -the Cuvvenk + FOY  Wighey Cueerent

qveatey Concductoy S13e 18 vequived:

. & -H'\a\nhr conductoy €3¢ increaSes the (est ot the Sggﬁm.

4. J.anrtac Cusrvent  (QuSh wove Coppey loSSO ({ 7 Rr). THis vaulls

ko peor ¢ iliciency:

¢ larqe Cuvaint Cautos lavge voliage dvop (1) n trans :
oldernators and trans foymers. This meduces

—vm$Sion iny,
at Ahe Surply end. This resul

| the voltage available
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Into poox fw_ﬂulaﬁon o the vorious devicw
¥ Power Yactoy "uﬂva\_fér_\j_cr_\:\c__'. The basic vquivement to Tmprow
Power factoy 15 the kading e ackive power loads. one of
Such loads s Capacitors-

¥ ey by Connecting Capacitor s pavallel with the laggﬁng
| Power $ackow load , the ovevall power Jactor can e “mparoved.

% lonSidey a lagging  power {eed fockor load as Shouwn n the

kF‘S' 8-24.1 (o). The Covvesponding phaSoy diogvam ¢ Shown
!
An e Fig. 8094 ).

|

r# deb - 0, be “the Current dvawn ab o lagﬂqnﬂ powey foctoy "l’ﬂﬂh
Yy g,.

£ -— ¢
¥ To ‘mprove the power factov, a Capacitor 18 Connecked acvoss

e load as shown in ‘e F’;ﬂ, 8:34-9.

JF
L ‘

I 'f; | Len ina

¢ S
i l’ [ Pl
: [ I lood: ) o - >\
i ! ,' )
5 : ' \L\

| |
| 1 m
| I ! 1

' I
| AN ' (b))
!

(a)

Fig 6:94-
* The Capacitoy tatws o leading Curvent 4, which leads
\oltage ¥ by en angle 6F Qo as shown n the Fig.8-20.90).

2 (WS \an'mfj COMpon&n‘\: of cuvrent szl HWies  do neutralize Yhae
\0‘331“3 edleck of 0. Henmce e wvautktant Cuvrent becomy




e S g e Py S

@
ol " Shown in Alhe |:’u3 B.94. 7). | g
¥ Ot tan be Seen dhak e e fPective power factes angle becomy
$. which s leas - an ¢ - Hence Cos ¢ T8 wove thon '£oS¢| -t

Aheve T8 O PYovement 1n the power Lackeyr of dhe System .

¥ e devices Jencrally used 1 Smprove the power factos ave,
Y Bank of Stabe Capacitors,

Q) 33 'ﬁCL.fva Nows

Condensevs,
3) P\nme ad van cers.
,_ﬁ;l’ i p < ¢
el
= 1 (oS¥'> Cos &,
I 1 } Pog ,-]i-\\
| |
1 AN
i : : AR
\
load | : N\
: EIJ ik s }qg o : N
| S ; 3
| g : ¢ N : i'i.
! | |
.4 § ¢ I
i
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—% B_f&;j _ibg___c_glkpf" A battery backup device 15 an elecknonic
devfice that Supplies Secondory power in Ahe absence of the
wolin Pouwxe . Gk can also  pvoteck  clecdvoric Woodware dvom powes
SYives ond $luckuokions.

The main battery backup deviee which is Commonly wsed G
Called  unfntevyupbible power Supply tUPS‘FS

Meed ot ups:- o

- Mosk  of the 8ystems opevake on e - Supply SThut acc. supply

Sllure Casts  periodt cal S’coppaﬁt ol khe varioud Systems.

A CIE 0 800 0 R R RN b a1 ) 1 6 b e g R




L e aaabo ke

T

2. Mosk ol the modermn 8ystems udt tomputers ‘ond wmicvopy
-0 oS - Any tnkevvuption Ty ¥ poUDEY G_U-PP'“_-) may vesult
tnko "“P\L. las of the work and oy make System Tnefkech
N _ | s 35 g |
3 Many Smpovtant places Ve ho;p‘i}cﬂs, ke pieh) ?\ﬂﬂﬂiﬁﬁ :
qvounds, banks elc. ,nq,\;,ﬁ mun;;o@ aup?'b_-) So fhci« |

ed R clent Ofvra“ on-

¥ To oncid all thtde oduevse and Be¥ious S?hm%o‘qs,'ba't‘cltvy |

» [ " SIrAL
‘ bcu:lcula 18 weceasamy - Gy s P'YD\H&Q.CX bld uding 14

¥ The £iq.8.861 Shows @ veny batic block ddagram of an ops

which {g mfng Lwb oLy SOWYLY tonkrolled b‘d o gwitch.

JPe
| f’iﬁ1ns£— )
@ ——> oukpuk
L= Supply
. } i / Y l I |
S

Fig: Q26| Basfc Concept of Ups- P

* The  wps s designed 8o -that theve §s one Souwce of power,

Usece  undey novmal  Condiifong , Fnown ag.

Pmmcmj Power SOUw Ce (%qqllj‘a-ﬁnmd?hg)
“hat Comes nte actdon
TWIS  anothey

and Oty Soufrff.c,
WA Pimary Source §3 44 Svupted.
e Source 1 talled. “he Sctondony powey gouerce.
Cusmlllﬂ batteny), A guditel, ’ | |

% C‘aanjq Jvom ?"{mqvnj

'S Used a3 O contvolling duvice,. |

Souvces o Lecondary whin Gt

B oo oo U Tl e R G



debetls dhat Hhe phimavy Souvte  has foiled Tt avdomodice

Ty swhkches  back fvom dhe Secondary POWEY souvcd o

e Primary when 4% G debected dlak the primory Sowrce

hos ~vetusned 4o novmal:
% The power available

Provide drc . Hence Tn OBPS theve UPS Aheve
Convenk Q¢ o drc Jfov batteny e_lnq»rﬂ’ins called a conVexior.
STmTlml‘j Aheve 18 o device Convevling dc . from battery o

¢ as vequived by ~the load- Thic 55 called on inveyter

frvom maing 14 a-c. Al batteviey

(3 C:Vmﬂy +to

Thise -are 7mpow{“ unt ComponenBs of any ups
X T 3 ” 3

he oo 'Ljpc,s of Ups ave: 1) on line ups 1) 0}t I'ne ups:
¥ The 0N line Ups 16 also called Hvue Ups. Tn 4bis type of
Lops, thewe ore hoo powey SouvCes omd A trans Jev  suwitch

Aok Sclect belween -Haem “The fmportont featuve of this
ups 4s that b WG Hhe battevy as G pvimoary poux T Sour(e

and ascsmaing powdey as 1 Selondary powey Souvce:

¥ The P;g'&-at}d shows the block Schematic ol o line wps,

% undey novmoal operalions, the vPps ¢ munning off the ‘bq{b:ny
while the Iine powey Tung ~the bq{-{—_twj Ckm«ﬂ o . The veclifien
Conver a ¢ maing to dC. and ‘inverdey onverB doc foa.c¢c and

5 ven o the lead © Thus theve ove o Con vevSions n
tWis type of ops hence A% 18 Calted double -Lonversion onl' fine

Ups - As Inverter Ay always  woving "n nowmal CondiBiong, 4t

15 also called fwnvevie ?ﬂﬂ-gwﬂd-“ﬁmt viovmol qurai-’fonl

poth Y4 Shown by Aot - inen the 913:&-3'4-:;.,

$ G} “he powey qocs ouk, dhe Gverter and toad  Continues o

wovle on the ba%’c(-rﬂ- o'nhj The botteny Clacwﬂu falils T Suel,




A tase. TWis path 48 Shown in the Fig- G934 The Ame
veqiived oy LPS to Avansbor on ottty is called dvanster

Mne wWich 18 Ampovbant Chow o chevd slacs ol uwps” Rot Tn ON

\ine

A G
o B VYN _
ARRUENIONG (I 7)) SEETE U LN L AR

Twansfexr
Su}ﬂt{c.'\ﬂ .

4 DTM.GI _
KON Galtevy

L A . il -
Of¢ - Invendler:
?D\'\{\ CL\G,WC.L('{ E ; _ o f
oo ! ' '
scecttiex , b
| : 1Lt

' ' KPR evy ' !

I Fig-8:9%1 Block .Qtlhcma\qf. of OM H“‘.'UFS'I

tJ

h-

C il ity | ) A
vaoes dats '

- Tnveskey ! pRoo - . Fooali
=)
L ey

Fig.6.33.2 path when G- wedng fails:
ups , there t¢ no trangfer dime and UPS Tnstantly switchy,

over 4o the bQ‘H:tY\j when aing -f-a.ﬂs-'ﬂf\c load keeps "!'U-hn'ins
without ony -Pind ot {riteraruption only ‘\od‘:f.-nj skarly Aun

down ‘ot theve 4s no line power o chovqe ks

{
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¥ ow ek WS undevstand the ‘importance of the Second oy

Power path. Tt 13 shown dathed in the [113- G:93-2- Tk tomes -
W e adion $f e mvesber Tohls . e Hronsher guditch |

antormatically changes from position | ko position 9, to Switch “Hhe

load ON @&rc. mding . The Spike protector pvobects “the load
frvom positiont to position 1, 1o Swilch -the load on arc - mains,
The Spike  protector  protechy Ahe load -from Surqes in line
Powery ong filkevs them oud: Gn ~‘-}|,l"1'5 swilch over, transfer Hime
is  Smportont which Should be as small as’ possible Buk 1n

i! ?‘TQC{'IC{J MC{\'{\ 5”0{}3{” -—?05‘\&'{!.5 oy muc\q moTe CQ{Y‘\MOYJ "an,n

‘e p‘ﬂNE‘r bew -roﬁ borve -
¥ The Impovtant advantoge oftlis LPps 15,0 hovma! condition
e double tondevsSion proctss totally isolates Hhe oukpuk power

From e Snput Powdey, Any Seveve Chongt in mdin powey o Ffect

e battay Chargen ond not the oubpuk loads:
¥ e fmpoytant Congidevation while du€3n1n3 on line 0ps s
ol  Conveytey (rechilier) and ®aver key ave qunring 8 4 hounrs

o day and So on. Hence q,uod'uhj of -the tomponents must be

Superior to avdid the fanerter Paflure conditions v The $13¢ and

Cotk o ON Ve Ops Ts wore thon other fypes of vps-

¥ A port Pvom cosk, another disadvantoaqe of on \ine Ops

s fmc”'{(_'igncﬁ » ALY -the  power ﬁ'ecxc,h"lng Ao the . load Is

Convered trom a-c ke dc ond back 4o asc Thus much of

Mne power §¢ dissipated ‘as heak. This is happering. all the ,

Lime and nod just when mains Palls-
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* e qpplic_u“nns of oN Uine UPs are,
1) Al ool tomponm{-s Such o ﬂa’tcwajg- and bridgy:

2) Tele tommuni colions st\sktm.s-

3) \oice mall ewmd  B-malils systems:
4) Tak end diognoshic equipments.
5) Mlekwork Sevvers.

¢) other cvilical eleckronic equipmenis

¥ The OM line Ups ave avallobles fyom Soco VA upto hundreds
pt thowands of Va CaFac"{-’(\ji

% The OFE \ine UPS ¢ alto called Stand by Ups - Tn this 4ype
ob LPs , the ?rr%momj powey Source Ts ~the maing powey and

‘e decondary Power SotrCeh 4 ¢ the ba’t{-c-nj.

Moy | " ' '
uq?e:zf;on gP.‘p_'_c prm[r(f-m-' F‘;ll(-f' TTGF{_Sf:.v
Yaiwn [ vy sworich
e L q?i L ®
S 11 1———-, A ' _'\———r To {oad-
\ e __.@
; 4 3 |
i _-h_—_.—.___-
. rJhL:j
Sotteny Frvevker W hen
ch Q"rfi‘ E’ 2 - Poudey
fails
lontinuous |
' C\noﬂg'ma = . Bat ’“"‘d

Fig: &:99.1 Block Schemale of OFR line ups:
¥The £ig. 8. 99.) ghows 4he blocks gSchema¥ics of opp Vne vps:
% Th this Ups e baktery and fnvertey are novmally not
Supplying  power to the load« The battey Chavqer s uing Hhe
line powey 4o charge the oattery buk batkevy ond invexiey

ave wailing in Standby wmede 11l they owve needed: Hience




)

[ the ups 13 called Standby  ups: A¢ main line s Pﬁma*j
| Powey Sourmce, 1148 also called \ine pvet byved Ops:

X The Spike proteckor and Hlker ove used 4p Silkey the dine
noise and sSuvqys and ko prcleet the loads yom 8eNexs

wains  Condilons -
¥ lhen dhe ave. ™aing  powers gous out ,  the kyanster gwikeh
detects (b and axtomali cally Switchy Hrom position L to 3.

'ih\rf.v Lev . 'T{'L:S

Thus batkey Slavts Supplyng the load through

s Shown 1n he Fiq- 8.29.3 This path ~¢ gimilay to ‘that of

oM \Gne.

Pig- 8:39:3 path Llhen ac ‘maing falle:
UPS 1 The Ba-’c\cuwj now  Starks frun  dwown as tHeve 38 no
l'ne powey t® charge k-
% pg Seen, every OFF line UPs aequing o Yimte Hime 4o
onsfey Hae Switch fvow position e d and such & Yransld,
Con nok  happen nskantly. This Bme s talled Hansles Hnne

ev  Suwilch Hwme . The unily 8up p'ﬁ&c\ Lyomn  LPS have Some
heldup Hime means they Con Wwold  -the powev dov fvactton;

ot Sectonds when wahng ails-




E‘:\ @E!- The -Ew::m&!u Yime .0‘ vps ‘_‘“\M\' b.t "’YW:C"! ‘s thay
Ae Woldup ¥ime- o |
¥ Thw Avanster 'E\'ma % an Qrﬁpo-r'kcm'c consideration In Cose
of cﬁ;'\iccd loads. The dvanstey  Lime 18 Tn the Tanqge of msto
i N

¥ The varioud ‘Qpp\fto.\q'ans ol ofp N ups - ant,

|
i
|

') Wovk stalions enmd  pevipherals:

]i J) ' Modems-

3 1OHice aund home Pes:
14‘) Small duktep hubs

') Sviall busings centers.
€ Suihilch ey

S:No Pavomeley oM \Tne UPS OF= \'ne vps:

il Openations Batkery s thae privoary [ A-c. vading 16 e

| Source and 6:C maing S Primomy gouce and

| - Stlondomy powty Sowrce batbery s the gecomdony
|

Powery Sousrce-

F 2 | solation Complete Tsolation bekwoeen

1. \vad and Q€. yoins:

Mo Tgolabion bedween

. load and & melng:
| |
3' E(_“Q‘Cﬂ“ '(‘5 |'\‘\(‘:3L1Lb\: and ]t’Tt\h-!itw {im{_ J—OLOC'T cuq_d -\:-‘-Qnsg{irl
8 ‘s Tevo N wme 18 Yew m see.
4~ & onomy igh Comgt o s Cost
S St e | lomtac ite Sr;nal-l S1le

6 | £ Hidongy las due ko powey High ¢ Hictendy,
| Aigsipation e “SSe R




