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Ex - Ry R'L[ branch

— We have 4 -lkvamhes

Node ;- " A point at which 4wo @ moxe Greust elements
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vesuldewd  fuvce ( F) | which ~vedades the  armadure
conALATS |

The elechmmagnetic ‘&W?}Lc’ c{e:vfzf.ope':l In dhe armatw
ondutors Sl be  copBvewous it dhe diveckion of |
Corrend=n  eaely  condunchy @0 | side CJ'[Q_NLJ(’S' when |
Crosges  dhe mogmetic neuba) anfs(MNA) | This veversal
of diveeion of Cuvvewt Can be cwhieeved bus‘e’ng q

commudactoy and Tt l’)elpS‘ Ta) clevelop‘:’ng a cmqlﬁnuour
'EGYQ/L&&
*ﬁc
Back Emf$a a DC-Motay

e

When a DC-Sowrce is used to exedke the armodure
Condudoy wohich s placed in dhe main maqne}i'c 0'\’6(&}
a eletho mugneic  fogue is developed | dhen Sk
S Yorks 'r@)cz&{nj. Due 4o dhe ~votation of on'ma“Mve/

the armatuve onduckovs  cutdhy fma,qnd-f( Hux of dhe

medn Wogmetic feld | hepee @ an @ emf fnduced in

onynadure Cm'\du.uﬂws. %;5 emrf OPPoses‘ the CausSe




preduces | Abis §nduced emd  Known ap " Back emd (Eb)‘

This emf 1 $aduced in the avmature due 4o dhe
geverato QC;HCM) Tt mﬂ.crfﬁjrutde 1S givey blj the Same
@ expye SSivn Qs fhat of dhe aenezmﬁed emt Tn Q
DC-Sene/m:\Lm/ e

== 2%

theve ¢ = magnefic Hom
Z = Tokd no-of Condudey
N = Spee&o? oty
P = No-cif poleS
A = No- St Pam:uufj P“%S ‘
o a=p o (ap ey
A =2 Jur wane c,o'mcl?ﬂj.

|72 ,
Ecz,u}’vafen{' CIYLN{'O:‘{' DC-metuy

—

"

The e?/ui\mﬂmt c}rcuﬂ—o{; a DC-mefery oxmadure 1S Shoun a)

..

-I»-T Y g A
By L
PR € <

SM(\L AA bTbJ




R

Tn o DC-motey 4he curvent dlows fram he line Toto dhe
against ¢he voltage qeneraked in dhe armatust USing KVL

ITal CAQYC\J:l\' r (H’\gq

T4 dhe dvop aoross dhe brushes is ”eﬁliST ble ! w&dba@l

N = Ep+ TaRq
— Eb: V"Lqu

Mul*'xp‘\‘jif\% with \Iq, rque,()

VT,= EpTitTaRa

wheve P =VIq — Tnput-powoe
p = EpTa ™ Mechanted powes o
p = iR Copp Yo e AT
led DC-motoy

CV\ON&D"EWTSHCS o B sepmeer etn
o Ve Ny S

¢
o uﬂ&’?k‘

We have dm‘t*ﬂ?es $ chom f i
-2 Torgue (Ta) omd Axrmadhure tument (T) } ‘E[ejﬁmﬂ char ¢

— Speed CN) ovnd Avmodwre Cuvrent (.'I;.) W&g
-7 Tafgu&( T&) emd Speed ¢ N) - Meejﬂm"wj C’ :

U\]Q howe dhe WMO’T’IS
| E,
Tcrrc;,ue T = 9.55 )c_;%jé_ s ToL'_Tq

ond -~ _ JENP )
Ep = GO A - Toi;‘\(‘

= oNA BYVLR N ol
—— = N5




M TV chovrodershes o=
PR o o el

S

Stnce Hhe Held w‘mc\?ng M a De-motey 15 exctted by dhe
tonstant  Supply voHaﬂe V' Jhe cmvont thyouply fhe
feold w"\n&mﬁ T C(w\((l-rm'l‘ Wyt dhod B %%&QWM
Wi e @c@ dhe ccmf&m* orrmedure QMYG\}' I}

Towgue(r)’

s\

M N v T, Chorockershcs -

——— me L g

e knowo dhad N By o N V-TaRq  when

J;\T\n.(‘/nicxseS‘ [(ﬂnm \I(Eq’ de fhovesses ‘,cﬂ-\en Qu}m\hgfﬁ’cﬂ%
Speed & decrreaSep % o

-

speed(N) 4

Q &mop'mﬁ Chm’auﬂ-&/cﬂ#q :

? Ta
Qu)ﬁ{l Vs ,..Eg CM&” Eovo, dhe .{.mw& QMM
Tl A (S0 Hhed |

7

()




Gpeed Comtrol of pc-maotors

——ﬁ-—'—-‘_

Tne Speed eguotion of a DE-metev s given by

N=VY-TaRa, 60A
Z p

€ N of V-TaRq

—

Shavd metol, we bawe dhe medhod s

— The speed conhvel of DC-
medhod -

@ Aymedure Resistamcee Con ol
® Flux wonbol mmediod

© Applicd Vol-h-ﬂe AR

@ Armoture Resistamce (wabwol méedhod F—
(-vw\_/\/""
) o fhe

T Y N
T dhis medhod, tonvecking a series ~esistance (Rs

wdtoy | coe can (abol speed of o shunbmoter | s shown in 9.

T\
=2 ()
o | Z A d\gﬂa«&_‘c e
I T
o I )
i S m“hdlﬂ fesi
DC'SQ" - Ta )
e A T\
21
AR "
IalA)

We knew that NXCV’Iqu) - drom dhiy Na(i ) when
be

Ro fncvenes [ dhen T, dew«S@/ wx-te dhak speed will

YyedeeteS .




® Flu ﬂhﬁlﬂd = This wmedhod is used <o tonhol of the
SPEEd DJ a DC-ghu.ﬂ% T\'IO'I'CW / a,boue J’hc mFeJ SF)P@({/ by 'Y(“du(',{png
the ffeld fux , Since N L T dhis method vaa@)/e

@
veSistamce elewent  Called " ghunt feld vheostart 7S connecked

M series wifh Shund fidd ujino{?nj ,as  Shoum ﬁﬂ'

tj. £
A
v

Sup'y — T

Applied Voliege conhol methed o~
© - Apphel T S .
ltage Conhol ™
N@ hﬁ,ue 'l‘LOO di #e/ff”‘} Vo {1'36
@) Mulkple VOlhﬂamh::
(f) ward - Leomard SybwH),
), Mu[H’p|e VOHBjE cenbvol S T i memd} o Suidable
~~ T | o dreld wwhnding
qwcmawnemf is made in Suh awy dhat—dh e _
Lwmain
6“3{5&1 c,usnSW"’ Suﬁ)plg ‘\foHﬁf}e omd W"W’}me 9
gets a versable \othge. The differedd Volhges dhad—tan be
wused Jov eu%‘i"n_g mﬁm,ﬂ,we COWn9 axe obteinad Usng
a S(.D‘I:J(}l—-ﬁea/‘(” Ldie KM&OM NOQ\/J %
N V

. 1 v

hodf aJ




(i) Ward- Leonard Systen

wwmmw

The ormangement of ward- leonard  Systen fo Lonbrof

e S‘oeed od o DC-Shunt motey 18 ghewon in ﬁ.’gume be{uo,

AL A
Sue@‘i M &
AN T =5 AA
vl_rsm.rr Y, Yy Yrm’m—"f?
Conctant Vovriable Constant
Held Bied . . ".Ffelcf.

Tn this mothod, My bC -shunt motey  Speed has 4o be

(oolrolled My can be otther AC o DC-motor  woith ton ot

Speet  whidh is Cnupled divecHy o Sene/ra'ﬁm “G\'.

The oulpd—od G, is fed as dhe fnput ko dhe
armedure of motuy M, . The field winding of Mo is given
by a ¢tenstant DC- Supply VOl'haP‘ Thevefore Vonying dhe
genevasey  cudput  Com Vary dhe supply VOH‘uae qpp]ied Y
cxvmature of Mg . The qeneraton oulput an be Varied
using o freld  wegulatoy, Smocth w-yJTD”Ef}j Com. be possible

by using dhis meéfhed.




| UNTT-24.  ELECTRICAL MACHINES. @
Constyuction of three phase Tnductin motove-

AALNA AN WA [V A AN L L e 1 ,..(D

£ The Hree phate induckon wotor Consisks of o matn Pavky, mmdﬂ

\)"’{\.\.C P(l‘fh Ca.f-nj:nj vee P‘v\ﬂ.ll uJ'-ndTnjs, u)‘r‘l? ch ‘J S’cq“OﬂO\wS #

Colled Stator:

2) e pavrt which ~otatews and s Cormecked to the mechantcal load
Aroough Shaft called sokos-

I+ statov)- The statoy hat o laminaled type of tonstruckon made up
o} s\:mp‘ntjs which ave 0/ 4 4o 0.5mm Hlick- f

* ‘“'LC S\*&W\anﬂs ave S\o\\'(c‘ oM 1l‘$ T)(fv‘ Pl\{‘\rj -\'o CQ-_w.j .H“ 3"'&'\'0‘7
ufmclfﬂ‘]‘ The S‘ccxmrﬁngs anve nsulaled -?Nom each othev. Such o

tons bvueton L&Scn\-:&\\g keeps Hhe ivon losses 40 & minimum value. |
X e Numbery ol SEamp?nSs a-ve Skampgcl ":Ot:lc_\\n(-r 4o build *the.

Stokor (owe.
¥ -The slolt on the pevipheny ©f the statoy cove Cavvies Q*h'ru_‘[)]no.;c;
winding, tomecked ther fn Stor ov delta. This thvee phase uﬁﬂd-'rﬂ
75 Called Skatoy winding . £t {8 wound for detaile numbe

ot pola.
¥ “The vadial duls ave provided Jov the cOol?n3 Pu‘rPQSC_;_ji\_t__ pfs
; )
\\D N\
AV

YP ‘

.

8.3 Shows o statoy lamination:

1% “The v gap bekween Statoy and the ~voYor 15 0. 4mm 4o 4wy

¥ the two ypes of ~otoy Const vuchons which ove Wed dov
fnduckon woloy aAve, a. Sq uivrel cage aokoy and b. slip m’ns

oY Pl\a.sc wound ~okov:




e ———————— o

%) Squirrel Cage goteri-

# e ~otov Lowe 13 ud\‘incl-v’iccx\ ond glotted on T4 peviphevy.

¥ The aokor tonsisks of uninsulated Coppey om aluminium baws
Colled ootor conductors: The bors orve placed in the slok- |

¥ Thaae bars ove pevmanintly Shovted al cach end with the help
bf Conducking Coppey aing Calted emd ofng: The boaws owe us wally
brated to the end Yings 4o provide qoed mechanical Shmﬂl-!q.

#* The enbive glvucture looks ke o Cage, Yovming o cloged lechvical

Gvedibs So the aotor 75 called Squi el cage ~okor “The Covisbvu ellon s N
Shown in e rig. 6-35.3.

o Z
i é_.?ﬁ
\ /|
Bl /

o7 A

77
Coppe~ O \

olurai v um ooy Ef‘d ain 3

tb) symiolic vepresentatn
(@) Caﬂt {‘.‘jF& Stvuctusre of aotor

7 3lp Ring Rotor v phase wound Rokony.
¥ Tn 4is ype of Constvuckion, aotor wineing s evactly simitar 4o
the Stator

¥ The votov comvies e thvee phose Stor (0v) delta Connected , dis dbuld
Winding, Wound Fov Same number of polys at that of Stator.

¥ The aotov tomsbyucHon T3 laminaked ond Slokted sthe sloks Contaly
the aotow wind:nﬁ-

* he Alwee ends o} Yhavee phasc Windfng , ovailable alter Coﬂntcﬁnj
the winding in stav (6 delka, ave pevmon ently Connected 4o He
%\5? rﬁmjs.
¥ with the helps of slip 'ﬁnﬂs, the evbernal aulstanceys Can bt

added n Seviey with tach plage oF the votov whinding -Tiis
i J



. - o o o | @
ervangument 35 Shown in e Big 8353

| .
8% oy connecled Potov  fig- f.353 Sl;P 'ﬁnﬂs o wounddtor.

J ]
o bos -Jorr':,{,tr‘\q }"IO?‘N

i ) —— i -

| |
i i ,J iprrd

_f:“ i i O shold
" S H(* = Byush
| |
| : \ ) 1 :

.- §—1 § EFE Y\‘C-‘Y‘OJ S{O'(

'7" Connecttd aheostal ’
| ‘ |
|
|

* Th the 'Y\.mmnﬁ tonditon, e S\\p fr"ncag ove Shovked:

HO’fl’ITﬂg P'ﬁ‘nc':p\t ok ‘three Pka.!c |no\ut“on wiotov”

Grducion wotoy wevks on the prindiple ot tuc%’mmgmﬁc Twduckion.

# Llhen o three phase Supply &5 qiven 4 the thvee phase Statoy
inding , o nokoding mﬂ“‘“" $421d of Constank MO&Sh'n\—mdc is
Paoduced - The S’yu’.d ol 4Wis volaling maﬁmﬁc $red s Sujnch'mnou_q

Speed, Ng o p-m.
Ns = \30-‘ = Spec «d ol notalting maﬂnf_\-\c Lield.
P

¥ Wi m{-c&‘:\nﬂ Yetd Product on ctleck ol ~okabing poly Owoung

& yotor-
¥ AL 43¢ Gnstant aotor f¢ skakionany end stotor Jlum R.m.p,

‘s eolating. so 1%s bbvious dhol there enists o rddative motion

between tae R.M-F and aotor Conduwctoys:

[ & ey
% Whenevey Conductor cuts ol $lum, e wm-§ qets induced "nit 260 eomd

%gls tnduced v the motor Conductors celled wotov Tnduced em-d

% ‘AS ootor dovm$ Closed elveit, Induced em-d Civculakes H«muglo

]




“ ) 1

'hr-»ro‘m*'- called  ~votov curyenk

¥ Any Cuvrent CC\'*Y\j:Y\CJ conduckor producy "H own plus. g

votov \"“ft":iuff-)s B 4lun called ~otov -\—lum-

¥ 7he two Jlamy, Stotor 4 Lam and the aotory Jluw Tnbevact Wik,
toch bYhey Such that on one side of aotov tonductor, two
iy avt Tn Same Aivecon hence add  up to ‘H‘l' ‘ﬂfgh 2 lus

ovea while on other side, two Humy tanced <ach othey to

produce low 4 lun avea
X A5 Hlun Tno ock at Skvekched Yuboer band, high dluw elensily
Oveo estevts o push on oolovy conductor toward low +lux
- densfly avea. So votor tonductor uperiences o fovces due to
| fntevacHon of the Hwo Humes
i’# AS atl the aotor Conductors wperien ces e fovce , the ovevall

Yobor emperiences o tovque onmd stavts avtaking:
* ACCOTd-‘VLg to Lends law Hee divecton of mduced turvent in

- the apbov fe S0 as to oppase the cause producing b

¥ The Camte ol votoy Cuvvent G5 dhe Gnduced em-t. which s

]i tnduced because of rtla¥ve wolon prasent between the froEo&:vB

| ’Mmam.{*’fc Yeld and the yoboy conductors:

¥ Hence to oppose the weladive wotion ire to redute theaelakive

Speed, ke aotoy emperiencys O tovgue in the Same M ryecHon oy
ot of M. and i to cokch up the Speed Ao yotating

Mo-'ﬂht“c Held -




el N TR

. ®
0
The dildevantehgehween e Specd of Wotaqﬂg moagnetic diel g

fSl?p of Tnduction moko - | o

AN AN L

and the actual motov Speed s called slip Speed i-er Ng-N=ship
I. SFQ(_A o! the wotor .

L 8\19 Spcu:l = Msm

K3 SUp o! the Tnducton motov is defined as the diHevence

between Al S\jnck-vor\mj Speed (Ns) omd ackual Speed of vokoy
ie. wokoy (M) enpressed as oo Svaclon of Hae Synchvonouy Speed

(Ns) - TWis i alto called absolute Slip (ov) drackional slip and s
denoted as s,

; -N
Thus, Fa,} S - Ns-M and /, S-= E.s-—--moo
N i

S

Tovq,ut c_q,LLaH'on ol? three P‘aa.Sc ‘nductoy motove-
WA N e i~ L L i NN A AN S AN

SN

The torque developed by the notoy ig divectly propovtional to
O, voloy Curvent |

0, ~votoy &om.d

Wy pow ev Lactor of e volov civeuit

Tm E*z_ﬁ;_ (os F‘,_
Rotoy Cusrnent f_‘;_ - SE, SE,

e T
%1 \l E:%(SXL)"'
Cog ¢1 _ ﬂq_ :_E-'L " tSEL 2y
7 \‘ F—)m'\'(SkL‘L g ) Ryt (Sk‘z)

stavting Torque e at g1 (sltp)
SBizf, , SKy =Xy
So Sl—:o'vl—'\na 'f’o'rqlu- s tﬁ‘i\re,n —[-;J
TS :\(‘E‘LEL (oS ’S‘l
€. P
N =R
NEEES e e




B R
(R], “' k'l. )

| T

5 =

] G\(“f-'mll\j the stavtoy Supply \rol’taﬂc 13 constant (V) , S0 that

| —?lum set wp ’oxj the Statovy also L“Qd ThWis in duvn means ‘hat
| the Emd fnduced v the fotor will be (onstant |, So.

T B
(Rl ‘\'X}.)
T_g - ¥ Ql ( = t‘ = Y-'Ea..q')
2,

L don » ’ - »
Condifian dox maimum Stavking Tovque

Tovque gquotion fs
T = iRy
(R ’cxf)
le-ft'vc_nhal-mg @ w-p-T £y and Eqml'(. to tevo

Rrixy) - Ra( ap,
So D) "—| -L ( ) -0
(0 %)
‘P-':-'t X2 -dRy =0
L A% =Ry
fl-f = %o

\ L, ':X'LW

> s T the condiblon dov momti mum Skonting Tovque

Hencte, the .5\~a~|c‘in9 Tmrq/ue will be oM ymum ol
When  Potowr P ests kr:LnCt/P\no..se_ - Stand gutl Ro-l-os._.“. .




" . -~ ® @
Tarque -glip chorackenistics -
“The torque Sl’lp chovackevisticc ave

divided M&"n[‘j into Thayee 'rcﬂion

|
"\ * r
Lo i Redion e Lghtly Loaded constions-

Heve Qoloy Speed (My) 15 almost gqual 4o .Sxdnt\wonol&j S‘Pccd of
Ro&aH’ng mgﬂn{’éc Lield ()

Slip
o Ns -Ny _ N -Ng
Ny =~ Ns, So gfd s - — " con stoble
T N7 Xegiony
S-o : ‘
SO; Sximé & 21“' ! \
% o= EERTR, (Skacer,) o I
R 4 (Sxq40)* !
S T |
Tor . 5 p , Myoyg v _rS
que Y orieA ntavlj wirth Jlip Mirea se). =
Nyzo

A - Bt Q 4 r
NP Mc.clt&T E}J’" In Ahis  Region Torque attain a womt muw

Value 1.¢ at By=Xxy

U\\l“j‘jb él‘P Regionts (e wotoy s Jully Loaded)
Ny 2 Ng , The Slip value increase (o-1)

So (Sx.'Jo)" e K Ll Irom TPovque Equal-ion

—5 Tovque Voavith Non- Linear t-¢ decveasen wh it

‘neveasy in SUp(8)
iCalion ol G.m:-
-APE\ Calion O L. m:
3, Squivre] caqe TnducBon wotovs have "modervate Skmjriﬂf] Tovque”
ond Congtant SPCCC{ Cko.wQCl('VSHCS P'\'f_;e'v'rt.d '¥o-r D'ﬁ\ﬁng -l-an.s,
wakew pumps g'ﬁhdt"i; Jalte machinw ) Pﬁn‘r'ins MOc\fﬁno}}

[ SEINE "9 moachine.




.'\‘.\;S\'tp w—’mﬂ Trhduction m™Motors have “h‘?ﬂh .skowl—'mg Tovque, hence 1
they awve Preferved dor LIS, Woisks | elevators, ¢vanes , to'mp-r(ssorfl,

m\ﬂgﬂs Ei- 'EM phasc Gnduction motor:- |

3 Squitvve Coqe Jojpc o} motors having wioderate Skowting torque
o congkant .Spud chowact e sHics p'vcl-mfvc.d fov d-r’xu1n3 fans,

2 Wlowers , waken pumps ; §¥inders , lathe maching, P'*"““"S WARENH L,
i d‘r’lu‘;nj mudr."lht.-

&, s\ip Ming ‘nducHon motors tan have Wigh Stosting torque as
|

| \n’itj\n a3 mwiaximum tovque - Hence {\413 ave prefevved for \it ks,
Woisks , elavators, cvanth, com pPriasons

Losses 4n tharee phoase !-
MALAA WA AUALAL A

The vorfous lusses ’Ca\"‘ng Placc “n three p\na&c induction motor
o

R S&ﬂkﬁ" lossad - Thae Gnclude toppey losses ond von losses.

1) foker lossay- S «\Lnntna Coppey Condition , rotor £'re.q-“<-nc5
(0 very Swiall hence ivon loSses Owe nual" aﬁb\t - Hence onlxj o boy

Coppe~ losses ave Congt deved.

AN

L‘. © Pout = Pm - Mechanical lUSSB

1:'15,&” of Single phase Tnduckon mokors -

3 Mcchanical losses - Thease fnclude Rvickon and windage 1055 ¢4
ANAAL LANAAN

Nome ._2\;—%. Skoating method s 'Fﬂ S’lgll_'_- p_l_a_g_:i__t_ Gnducton motors.

Depending upon the mecthods of produting aotating Statoy

matjne“f. }luw, the Single phase {nducton wotovs ave classified
QS

1) Splt phase Induckion wotor:




;3) tapacitor Stonk 1ndun_¥\’.'-on-mo¥m- _@
!3) Capaci tov Stant mPac?l'o» yun Induclion mokgy. .

:'Iq) Shaded pole nduction wotor

15‘““9 gplit %& 33&\1@ oo -

il“l\a"is type of motoy hay Single phase Stotov winding called main
vind ing fn addition 4o AWs, Staloy Covyit) ome move m.o“mol?ng
Called cmm‘.\imi.! m‘ind‘;nﬂ Lov) S'caw\-’mg u}‘ind.'mﬂ.

¥ The auqﬁlfmﬂ un‘ivxdjna Covvies o Sevier vedistance Such thak il
':mpt.dancc. 18 Wighly repishive tn noture. The wain winding fs

nductive in naluve-
Jekt

ond

()
._lm = Cuyyent 'Hf\"rcua\n Y104 N u'b’tndﬁng'

Y = wyyent "(\mfouﬂh mm‘i\im«j m';nd:r\%-
* As wdin u:a:ncﬁns 13 nduekive, Cuvrent B \0435 VolEOL%(A v b5

o \cmqt omalc_ Prm widle Tk s almost n Phase in v as au’ﬁ'\l’;mﬂ
w"mc\?ng is Wighly ~vesistive.
* Thws theve enfstt o phase dithervence ob ® bebween the +wo

(urvents and hence between the two Suws produced ’03 the two

Curaents - This 35 Shown in ~the £ig- 8.SS-1C ).

:Sl'a:fl'fﬂg o
$:1 winding /““" Fugal

3

Ta

¢
Main.

\Al'tnd'mﬁj

th) tabh W) &
®) Gt dagram Feprewntation Phosor diagram

!

B - - - e =




_____ 3

Due 4o Hls, the St&wﬁng Torque which acks only Tn one diveckon 7g |
|
Prod uced to Wake the motor selk Ska“r\':f‘lﬂ'

* “Tc auk?”o\mj w’md';n(j What @ Cf_n\-'u.fuﬂod cuntch in Sexies with it

wWhen wiotoy gathitys o Speed upto IS o 0 o)« o} the synchvonous

Speed, C'—“H‘{uﬂul switch geks opened Mecharically ond 1n '“mn:"ﬁ
Condiion aurilionly wWinding vemding out of the Geult:So metor
vuns only on skatoy wﬁnd’{na.

* e tovque - speed chavactenistics of split  phase motor 15 Shown
in e piq. §.55.3.

<J ‘\ !

};51" AT :
i :
E - - Hyq 8. 55-9
—_— 1
< :
N |
¢ e i il i s i e, J TS\(
10T '
!
|
1
M-S Nzo 7 Speed

m\;&cﬁf’,ﬂ“’ These wiolors Whave \ow S\-QWHV\S cunvenk ond mod.evate

Starking tovgue Thebe ave wed Foy casily .Stanted loads Liee fans,

cenbritugal pumps, washing moching, of|

blowexs , %'\r‘f nders,

buyners, office Q.quﬁpmr_nl-s ete.

C&pao:cav S‘c&ﬂ 3(?)&‘3‘5 p\«&% ﬂcéxc\%on motoy i -
tory stort wioboy s shown in Pig

X The Constyuckion o} Copad
iy with the awx’ \?omj

8.5 ) A Capacitor 38 connected n 8
ud\ndfna.

* the twrrent Gy, \ogs the Voltage by ongle Pm while due & Copadity

the turvent G Leagks e Voltage ly angle s Hence Hhere etisks

o \lavge phase ditfevence betwoeen e two Cuvyanty which fis

olmost ao, which %8 on ideal case The phasoy di aqvam 15 Shan




T the fgL ReSCIW). 4B ]

Sloytinguindin g
Oy

eI o ﬁ-_f/ s :
B rw.tam_n.__. ”_.__f/n N :

 ld_ = | NI o
So,uvee oy togt rotor

yha'n Winding

* The S¥&N“n8 {nTE\,uc (K o ?mpowhono.\ 40 ' and hence Such

wmolovs Produce U h?ﬂh star ting tovque:

% Lkthen Speed approaches to 3L to 8ot/ of the 3yn chvon ous speed,
e S‘ccu-h'nj winding qebs dfstonnected due to opevation of the
Cen’m"k\ﬂal witch . The Cr.xpad\‘o-v aemaoing $n the cdvadt only akt Stont
hence b %s called Copaditov stavt wmotors.

slant Copadh foy vun motoy, theac fsno Cm\‘ﬁhgal

¥ In case of Copaditoy
ity ond  Capaditov Yewain powmmmﬂj (e Graddt Wi Smprove

‘he power dactor: \
The Stowting tovque avollable fn Such type ot motoy 7S akout 5001607,
of $ull -load 4evque . The tovque -slip chovackeniskice 13 shown n the

1q. 8:S6.9. A
F“j &5_63 | _Capodlﬂ*&ta“{{'

o
[o]
o

1

Capaitor Start
Capo.ci bor (un.
300

— — o — ———— — ———— ——— ——— —— f— — — —

100 7

/. gl lcad 'Ec'rc;ue.

° s bching -0
N=NS 5?_c*rhd_ S ll —




'Applrmhons‘ "IL\tAL W\o'm-rs haue ‘/\\%\q stavting 'covquc cmd. hmce ore

uJ.cd %-ow Word Sh}whng \oadj 'ﬂ\ut ove wded #0* Compﬁ'umw’s (()vwcsou,

qvindexs, fans, blowers v brfguvators, oiv conditions ete. Thsc ave
Motk Comwonly wied motovs . The Capaditore stowt Copacitoy vun

\ motors ave used in cddling fans, blowers and aiv- Gy atators-
- Shaded polet-

¥ This type of wotor consists of a 3q ubrvel Coge «otov ond stotoy
- Consisting ot salient polu f-e. pyoyected polws

!'ﬂ"t pols ave shaded ev etach pole Comvies oo copper band on one of

‘ v UL\ntq.LuxllB divided pan t Colled S\qr_\d‘ng band.

Sator

i ,50‘.7(_
Winding Pt nt
SL\C&C'J n3

howng .

) Saltent pole with ghads
1) 4-pole Shoded pole conshuction alient - hading

%* The figr 8- (a) shows & pole ghnded pole constyuction whle Fig-
& 51:1to) Shows o single pole Lons?;ﬁnj o} toppey shcui.'mtj bando

¥ The Cuvvent: :Louv'\r%t.d Yoy the gtatoy Lo’mot’mj fis al&mah’nﬂ ond
producys altemating Hlum. the wave fovm ot the flum 1¢ shouwn
‘n the £i9:6.53.9 ()




| A

| y
| { ,
[ : '
[ / t\
— — ]{’ 3 - . : ""'..—'-—' - - - e ff e — ———> ‘T : r ¢

& S1-2. Wwave -foxwm 0 { Stator g lum.

.'* At ‘nglant t= b, ~ate of ~Mse of C(uvvent and hence tht $luw fs
ey \n(tj\»\. Due to tle tyans Jovmier acdion, \Oerjt. com-} C‘CH induced
_' fn the Coppeny Shmﬁng bend: This clvculotes Cuvrent ‘U\-rouﬂ\n Sha&inﬂ

Cboand e ft fs shovt deadited quduf_‘;(\g (ks own L. According to |

J.cn'-t's law, -the c\h(d—ion ol "W Cuvvent s SO at to opypose “Hhe

Cause t-¢) mise in Cunrent. Honce theve is Cyowding of Jlum

le Weakening ol Hlus Tn shoded pont . oveval

" nonghoded pant whi
pcml' as shown In the -h'a Q.51

|
Mcuand-?c anie shalts in nonshaded
hence the vyate

:* At Anstant t=ty, vate of ~isc o} Curvent and
3 l: Hle QV\L{u(‘cd

of chanqe ol 4luw 1s almost Zevor Hlence thereis vern

in the .S\nad‘u'ng ving. flence the shading ring 1w
e wiain flux dfst+t bution g unifoym an
loce at shown in -h‘g. Q83 30)

4 15 also
eem-f )
\nui'l;gi ble . Hence d magneli
b the centye o the pole

ontts iy o
s 5s shown tnthe ¢igq. B.533.

¥ “The tovque Speed Chovacteristc

|
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L ! 1oy i! | "
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motlrcuc aJr
\ ani ¢ rmaq nelicovis
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| Applications!-

NAAA WA AN

¥ heae wotors
ot0Ys awe cheap but have ¥ey low Stan lr‘x'ng forque , low

Power factor ond low c’;iﬂ"fﬁmcﬂ Thise motors ave Commonly wd
¢

_'go'w the Small ans, toy wio tors,

l Clcl\rcv{-f\s;nﬂ olfsplags,. 2 1m pwjecﬁOnj!
TeClovy v I
elovd players, gvamophone , hasy dvyers, Photocopying machin ¢ cte..

Conskrucion o hvo
we -
SAITE SIS ¢ 8y Nnouws qen ¢vatoy!

:* fn Sy chronous C}mf_mko'fs i-e, altevmatovs e stalionomy winding
' called Vshubov! wlile -le ~otoking winding is Called ‘Rovor'.

i') Statori--fhe skalor 15 a stalonarmy ormakure This consiks
| ol & cove and the slolt 4o hold dhe avmature uﬁnd.?rui-

}%’l‘ac eshatoy Cove wer a laminated tonskwuc\-"on-@\—’is bui Lk i |
Lo Spccfm.\ Shteel Sl—cumpings fnsulaked vom cach other with

|

N nish ov) papev. The lomwinated Consbvuction 15 basically “to
:\r.c.cp down eddy tusrvenk \ooSws-

j* The enlive Cove 3¢ dabricated tn & frome made ob Steel platy.
The Cove has slots on 115 pedphieny tor heusing the avmatuere

tonductors -
¥ wentilabion (s maintoined with the help of holes  casted n the

dr ome

% e seckHon ol an altexnator statov T¢ Shown n the p‘iﬂ.@,.m.‘,

|

kO‘\'
S\C{to.(b

I.D' r“ﬁ o

msolofon $ing ovoud




_ R @
‘3-) Eoko"‘" There  Owve two -‘r«jpc 0F aotors wied In altern atoor, 4@

.1‘ allent PO\L ave p«o_\cckd Pok {\jpt!—

-* This 3 alse called Pvoj ecked  pole ‘njpc. os all the polys owe
| paojeckd out fvom M surtacy of the wotov.

K e poly ave bullt up of tWick skedd laminations . The poles ane
i bolted 40 the aotov oy Shown in the fig.8 6112

¥ The pole face has been given o speci¥c shape as dfscussed
eavlier {n case of drc: qeneratovs . the Held winding 15 provided
on the jole Shpe: |

¥ Thaae qotors have large  diameters and Small onGal lengthy .

¥ A methanical S¥Tm3+h 04 Salfent pole 4“6?"»_?8 l3, s £
Prederred dov low Spuﬂ alternatos frox\%'mg $rom 19 v Pow 1o |

Soo.YpP-w \l

¥ The paime movevs wied 4o dvive Sueh votor ouve Jenerally waley |
uvbineg ond T.C. thlnct«b

3 Smooth &jl&é‘w&é oY won 83}&,‘1‘: ml_

¥ this s allo called non salfent type (©v) now - projected pole type
of oo tov.

% Yhe N

9 §.61-3 shows Smoot, Dd“ndﬁco\.l ’(\Mu of sbloy-

|




%

| ‘e h? with e help of Skeel (ov) wmanganue wedgh:

¥ he unslotted portions of the cnjl'mci

"t\t yotor Consists ©d Smooth, solid 5\_4_1_\ C_\j\fnelu'} "r\a\lqﬂ‘j Num be e

ok slobs o ac commoadate the MHeld edils e Slots ave Coveved akt

ey Thscld act ol the PblU}-

The polts ore not Ppaoj c,c:\ﬁng out and the su~viace 6f votor Ts Smooth

which maintoins uniforms oiv gaps belwocen Statoy and “the votor- |

¥ Tue ~otors have small Aiometers ond lowebt owt al 1013“,,5,

This {5 to veep pw?p\qma\ Srctd (7%

¥ The wadin advan Eo.r.af_ ot tWis {*jp

very Shong ond Aug pqc,hma For
: SLLC\’) \f\ﬁla\‘l ST’CC_d Q\kf_’thb‘r_{ oA e (.Qll'(d

o imi s

e 75 that thae ave mechanically

Wigh Speed o\t ernators rrona?rqi

belween 1$p0 4o BE00 Trprt-
Y buwboal kemaoltors'.
*’ rﬂf\ 2 d »

¢ Prime woNvhS used to Amve Such 45“”_ 0{_ solune  Gee
qenerally skeam uvbing, dlechic motons.




¥ e alternaters

| betuween e conductor

|
|

|
|
|
|
|
|
|
|
i
|
|
(

|
|
f
|
I

I Port DF the \f!.\b(.:\"j CDM‘?OY\CH\‘ betomes PC-"\D{HOUCulcw tothe lun

\

ot Llectwmuan(ﬁ

| ” . o
i% tonsidey oo velabive wmoltlon o} agingle €

.E% AS the Condmetor wioves Yvom pogition 1 towoevds posivion 8, the

| e maahﬂwa ol Sueh, an nduced em-f . inceveasy ot the

\.Jov\-c'iﬁg_ principle of Allonatens: 4‘@ |

Lntrya \‘o-r ‘-

1 A Wyono Ws
Prineiple D.,t Opua’i:gn 8} Syncnonotls 9 I
ir¢, Synchronows Jenevators worl 0N the principk
e fnduction: Wihen theve 18 o velative motion

¢ ond the S, em-¢ CJdS frduced n the

tove:
e n ductor wnader the
waanetic tild Produced by two Skationavy pole. The mc\ﬂnd-fc
; d by $eld 3 vew bical ; Shown

amis of the *wo poles produce

| dotted tn the fig-Gcdd ' ehy RO

| - |
el ]
' l N C.Tof"w fil f ('C AN
MQ1“\ - P o ] B 4 ‘
Q | B condus i divec Hon
~ % i
4\‘?' : §l| - ¥ J/ v
\ E ’ velocity |
T"lfv-.« Pﬂ'_p .‘_‘J-I (@ lf orc
| 0 £ lu~-

:% Leb Conduckor sharhs 'vb\cx\-'?ng Yrom position 1. Al 4Ws 1nsko.n{.;
':{_"\" enXive \lc,\oc'uk\j Lom\"anm\' i3 powtx“d o Yhe $luwm Tvy - Mence
Aheve §8 Mo Cutting ol o \Tnes oy e tonductor . Hemce friduced

ewrrdin the Conduckor 13 alse Len ‘E
|
|

\'nes ond Pyoportional to tok , cvmd qebt Tnduced in e tond vl

tonductor moves Prowm posilion A towards g.

* AL Yost Hion 2, the enbive '\IQ‘OC.’H-&J tomponent g PUYPC‘no\S’ culor

‘o e I Bne» Henee Meve eNisH manimum Cul-\-ina of the
Tlun ¥ined, And ok H16s Tnstant, the nduced crmeb in e Conduch




.

,. s a\; ‘,'_\-s WAOM Mum +
¥ As the pogition ¢ ‘Conductor C\*\C,Lna{,j o 2 '\'Buoowdj,g,) i
nelodhy cempon{nk '()LWPLnC:U(u‘ow to the Hlun stavts d(("rto.gfnj
and hence induced erm-br magitude also Stants dcc"v(a}'?nj- AL
vositon 3, C\ﬁcﬂﬂ the entire \fdodhj Component 1S povalle! o s
fham wg and hence ot this ingtont Tnduced €m.f- in te
Conduttor 15 zevo:

¥ A¢ 4he posidion of ‘Conductor (hanqws from § towards 3, the

velo iy tomponent pev pendi tulow fo the fluw Stonts decaeasing
and Wnce induced emeb. vwagnitude alsp g\-a-:;l-j decreasing - At
Positon 3, aagain the entive veloCity Component s povalle to
e I ¥ny ond hence ot 4s instonmt fnduced e&m:b.nthe
Conductoy s 3e0.

% AS 4he Conductor moves rom positon 2 toward s §, the
Velocily tomponent pevpends cular to e Hum tnes aqdn starls
ncreading. Buk M direction o} velodity component vow is
opposite 4o e divection ot wilodily tom ponent existing during e
wmevemenk 0% e lonductor Yrom posilr:on 1 to . Nence an
tnduced emd in the Conductoy frcveas® but n the opposite
dive ton -

¥ AX Ppositon 4, it achieves moxima in the opposite diveckion,
al the entive Velocity com ponent octomy perpen dicutar to the

£lan indd-

¥ Aqain how position 4 to 1,%induced tm decreasts and $Hnally

ot position 4, again b omes Tevo. This tyele econtinuw o
Conductoy motates at o cevtaln Spttd-

¥ So if we plot the magn'il-m:loi o the mduceed em- &gafinst

the Hime, wegqot on alkrnating natuve of ‘the induced em.d o8

& Shown v Yhe \"-13-&-53-&-




@ R ),

;;l;\; J_c,__fipc\c clternator, ont mech anical ~cvrolution Co')'rc.l'PovJ,

ko one clectrical tyele e W60 ¢lectical of an Tnduced ¢ -t

" i\ 1 /i
| o AN 1y |
[ \ /
I | \ | /
| | Sl |
|
| ]
fuets
| -
3
= LD ‘)
2606 ——
oA
Pl &

I*Sn o & Fo\t otl‘:vrnah')'r, 4—o~ one wgvolu'ﬁon ot-{\«. Condu.cha'r,
we qek the e tlectvical tycdly of the Tnduced &m-t duce

D 3lun M stibubion due o 4 polu-

:9'& Qia %cngwq_\} one mechanical aevolution of 'ro\-o-«-;._. cycles of

'_ eeom-b tlectrically

% As speed s N a.pom., 'n one second , rotor will Comp\dc(,__)

|
I aevolutions. |
| ¥ But eleckaical tycles |sec = Prequen ey = } |

S grequency § = (Mo of elechical tyeles pes revolution) X
(Hn-bi— agevolubion s pey .Sc_(ond)

y Pl e FH
. s .P:; bie.l't ‘QO‘H'«};

(Ceyctes pe Su) j
¥ So Ahere evists o fimed aelationslip between three quantitiy
e numboer ok poles p, the Speed ol the aptor N in T Pow and
1 the brquencey of an " duced €m-b n He Cherte)

¥ he Speed o} the alker notovy at which &t produces Tnduced

G- ak the vabed Ivequenty fov P numbeys of poles s Called

\S\jvw(\nmnous ”l’“d Ng




Wheve K’ = Req Uived arated f-vrq umcj

Ex L
¥ A pole alteynator {3 Coupled 1o on engine Tunning at SO0
Capwme £ suppliy @ 3 phase frn ducon moter having 2 loed

 Speed ok 1840 vpm. pind /. slip cnd number of poly of the
wetor-
Iaj.-ﬂ"ls\" Fov an altevnalor,;, P=1%3, Ng=S00 v P,

%

| Ng = 130k L, $ . SooxlIv
I Y &0
F
|

Fev o Gnduction mo tor,

NgL = 1340 v pm.

S Neavask - Ny = [Soor P -:1.-3-;—F

190 % ¥O
K v o '80 =4 -«--polys 0 moton
\ S0
- Ns—N -
VoS = 2T wioo = 100 e = 4.

N's 1500




UNIT V

ELECTRICAL
INSTALLATIONS



— UNIT-5 ..___®.’
ELECcTRICAL INSTALLATION §—
A

NANAAAS NN SAANS AN ‘

S . . |
&chﬂ(ﬂ" In dectvical powey Sygkew, Sm’&c}\%m« vedeas to e
Aevice yaed bon Suj’u\c.\n?ng, CO\'\‘C‘YO“"IWS and pactecting e elechical

Crveuits ong Cow ponenks:
Essentlal Peatuves of Suiteh Greav:-
P, N N

The Usentiol Jeotures of protective devices ave!

Y Compleke Yliabilibyi- Tis dhe wosk Twpovtant Jeakure, which all.
the pProkectve deavieey Should have, in the poweyY S!dg\:cm gt a Jaulk
Occurs tn any pavk ol the power S-js‘ctm, e tae prokective alevice
8howld  opevate fn Such a way thak the daulty Secton qets {solatd
fvom Hhe othes port of the power System.

“) *bSO\w(/:&_\j discyd mmo'ﬂO“‘ tleay and accurate cl%(.wm'nahon

AL A

bekween e faully Section and Wiealthy seckon 15 requived o
| 1solote e -f-ou.t\‘r&_‘ SectHon.

W) Bud ek Opna{-n:?f:— e Hme taken \35 the protechive dene ce ‘4@

isolate he Lo ul\—'j Secton muit be mirmmun 8o that ot Por &8
of the Syskem do wot ‘ack do.maﬂc_d

iLWJ provision fov manual Conbyol’- Eyen 1} the protecHve device

i MANA GAAA AV WA AAA

Can be made automalic, theve showld be a provision dov wanyg

tontvel 1o Covvy cut the wnec etSary opevakions when e quto motic
Contyol Jeils.

.&ﬂ:ponen{-s _of Switch Grear:-

;'“At. swtlch geay Cown pﬁstb of wide Yange o} Cemponents whose

P rimary functons ave .Suaﬂcf.\n‘;ng ond ’m\ﬂr‘rup\—'ﬁ ng Curvents

d_uﬂrfv\s both nevywaal end -Equ.u*j Conditions . The basic Components |
of Switew qeor; Suwnkches, uses, dveddt breakesrs, "rt..\a\js ond
O‘!‘h(ﬁ G.C‘rt.u Pmm%
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b Switeh ¥ The device which is \u.c_dﬁ;o Open ov) lose cwn ¢lecical

y
v adit in a wost Conventional way s colled Switch. ft can

be opevated ot any condiion of the Ic,:'-vc-.dl.-"lﬁt malin dﬁ&d"“’}

-tage of the Suitch s fhak it Conmot ink
Occuving due o faulty condibon. The Suttches ave lassitied oy
A7 ond ofl switches basid on the wedium wheve the tontacts

C.'Y'YLLPl' {L\( Curyyen l‘

ave bpch(d. ’
) Fuse:- A Simple  pvo bective device wled 1o proteck the Cobles

e

iCmd tleckvical equipment undey overload and shovt cdiveuit

| Cordltions {s Colled Juse: T% considks of o 8wall plece oY Hén
bip ol wWive wWh melts when Jault current flow s thvough it

fov o sullicient Yime . tence, the Graudl qels protected Ryowm the

2ok cuveent:

diy protective ’If_‘-ﬁﬂo"?h the powey .‘S-jgkcm, o device which

!Qon‘c?nuou.slg momikors e electydcal quantitias ke Curvent and ’

[ \tolkoge Ao Sense e faulty condition 'I._S colled pyotective "rdcuj |
e wcdn hunction of pryoteckive rve,\mj 1340 Send 4iae '“"'C’Wodnon

Cavoouk the faulty conditon 1o Hae it oveaker:

w, Eroit breokevs A s@mﬂzna devtce, wWich tan be used 40 make
RN S

o bveak a civast manuvally, auto makh cally ov with the help of
| undey o dlevenk tonds Yons {1 normal avnd "fm\k‘j

| yYemoke tontvol,
tonditiong, 15 nown ol a Aycuit loveoker, Tn this &PC_\/\QPRY

Sovne o} the types ol Grcuit byeaker ove Aiscussed in detafl.

—* Fusei— A Yuse §s o shovt piece of wive oy mekal oy thin
shvip wWWdh 13 inserked n Seits to the Grvandt. when e Roult
eurvvent flows thyough Ae duse Yoy o sudlicdent ¥imae, 1t mady
and thus fsolates e Civeudl.
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@

e ——

—X MQELQ C_lm-voc!-‘ev'ts{:c“_c; of fuse clement makerials .

SAANA AANAA AN R Ya T NANAANAN A A

e destvaule cthorvactenisties of the malerfal uted fn the fuse
T \have SatisHed Pevhovywiance ave:

D low Melting poink eeq ) 4in, lead

1) Mg\n ('.onch.tcﬁu'\%-j €1 Qo Stlvey, Coppey-

3) 1(&3\' L{'-‘LC\- 40 Qm;ctqgon 6‘3""- silvey

) atlovdable eq--) lead, 4An, Copper-
~ Toeverkant Torms

The Lollg st Ng ave the tevms olich ave requived fn Puse Cmal\]s?.r:

i) ..C,&::"S;‘lf 'vqk—?ng o} “&5} ament - Tt 15 Hie amount of Cuvvent

which e fuse elewent Ctan chm:, undey: NOYwal opevallon

without ovey hea¥ivg oy weldt "9 Tt depends on tempevatuve rise

n Ruse Woldey , "?’\LSL-W\CK“CY?O.\ and Suw'vound?nss od the Fuge

™~ ROENG. e tokx '

HJ FL&STVIS Cavyent'- Tk h8 the Minimumw Cuvrent at wohich tiae
L L e .

fuse element mells ov blows away ond Hsolatts the h(al{hg

Povtion ol the power System . TE1s higher than the Cuvrent Y ativg

0t fuse elewrent.

i pungS .{ﬂv:- Gt 15 the va¥o of the -?us?ns Cuvrent -to the

Cuvvent cvcx\%'na ot duse tlement and 118 value s always gveate,
thon 4.

V) Prospective Cuyventi- T 48 the BRMS value oftne Jault Curvent
which s obigined by q—z_P{M_:“s the Juse wWith Hae Conductoey of
V\e_cj\iﬂ'- ble vedistonce.

V) Gub - of b cuvrenk - £1 s the manimum ralue of fault Cuyment

blok alned bedove the Juse tlement wae lte.

Vi) Prye - aag&mﬂ ﬁw:—'{ht +ime taken o cuk off the fault Curvent]

» p » )
Prom T Commencement 18 Known as pac arcing time




e — e e e

\ii) Avcing Jc‘fmt:-"ﬂ,\g me taken to M\Hnﬂwsh the owve adter

e Pve - owcing Le 18 lnown as ovding Hme

Vit Tokal Opuyq{—f ng '{‘1Mt‘ Ttis the SU.MMC\“:OV} of pve-avrang

AANAN

and C\'\'C\V\S ‘hmt
'ik) B‘chttlag CQ\PQC‘HI 'ﬂ,\f_ ’Ms value of +he Mamlmum P'TOST)C.

~cMve Cuvvent which a fuse con deal at vated voltoge K

tnown ag B'vtc,\\‘-:ng c:.\pac’.\-\i-

—% Ad “QE\{__..WJQ ond DS advan l:acdus OVE '?'3\5‘}!'

SAAAAA NN AN

The ac\uan'(-uSLA and d?sc\cl\ran{-a(aq of duse ave ﬂ?vcn below;
¥ AdVantoges:- |

LALLM

1) Cheopest Loywm of protecHon device
2) Requives o waintenance

3) Opevabion ob fuse ts completely automatic
a) EC\S'!\‘j byea¥s e lcwcde_ amount -of -tau.}lk Cuvyvent

S) polluXion {vee protecton devtce te, s dous not Cveate any

Swoke oy noiSe

e) cuttable fov over— cunrent conditions due 4o 1k Tnvevse cuvrent

- Yvwe cwavactenisH es.

1) Requives leas Hme i+ dsolating fhae daully pont of the Grveudt:
# Bifodiomeqee

I\) Rewiving oy weplading a duse Lavey o Congidevable Hime

D Discvimination bebween fuses Conmected Tn sevies T6 mot

Possible

T e e e e e I e e e e e T e e i ™ . Sl T ., s o

13) (o-velabion ot the chcwoch.-ns{-?c_t of -Lusc with the pyvotected
elufct. i not aluays possible

|
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Classiticalion ¢ ™
AaSsiigotion of pusy

AN

The qeneral Qassiticaion ol fuses 1g shown tn Fig.5:Q.
—* Suwitch Fuse untt (spu)

The gwolitah Fuse untt (SPU) 75 a low VoHage Ac fuse unft

Which 15 wied 4o prvokect Hae eleckvital devtee or equipment
$yom Adidfevent Lault condibions. This Luge f¢ most Commonly
LWied for tow and mwedtum uol%ouic, cmpp\a'm{-fons- Rating of
SFO vavies Pvewm 30 4o 800 Amperes. But the making Capacily
(OF SPU gous Ligh 4l 46leh. Tn generval Hae SPU fs e

ovailobles en 3 bole and 4 pole
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unit. SPL has the Capabflity of with Skanding 4l the faulk

Cuvvent weaches 3 Hme dull load Cuyvent:
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\I Schema Hc Dfagram of Spu
;SFU Consists of povcetain Tewireable fuge wofth Hiely conduet
...hnS Parts. The Switch s Htted wit 8{‘»-071.3 gide operating
handle U-wa‘-] which the civedt ¥ fs made or fsolat ed
Pyom the supply: T this SPU,Hie dstfevent tontacks enisting in
it s wade up of silver plated tlectrelybic Copper due o fls
owWn advan Rﬁq- The othey compon ents entisting in the spo
is Protected N:ﬂj the enclogure made up b o gleel. Tt ¢
10 be wnoted -that the enclosuve s provided, with an fnferlock
| to Prevent ~Hae 0pm7VI3 of the unit when Hhe switch f¢ in on

Condition:
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B S:w'if_," Fuse “__'_‘i't' (E_LE):*-A Fuse is a po becbive device
wWhich acls quickly: v abnovwo! Condilion, it blows oand
disconnecks dhe Cvewit Prow e Supply - Thus Tt provides
Civend s proteckion by dartaoying Trselt- '
¥ A swilch 1¢ wied 4o Ssolate e ivaust Jvom -the Sup ply
Puvposely  Poy Yepaiv and maomtenance . &ancwa(lg "%
Monually opevated- |
A unib whick tonsists of the Combinalions of fuse and
Switch toqether s Called switch duse unit. THIS shown
% picﬂ. 821,
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x The adVan ‘;cuae_ of Such Switch Juse unit ave,

1) e number 0 Joinks in dhe vt 3& areduced-

1) puc to compact (onstyuction, lus 3pace 18 frta'uL?-rch
i E‘Ug vom hanolliﬁg point of \iew. |
—* Minfature civesit Breaker (Mcg):-

¥ A wmintature clivadt breakery 18 can eleckhometh anical deufee

which maly ond breaks the divenit "n normal opervation and
disconneets the civelit under the abnovmal “ Conditon when

Cuvvent enceeds o pruekt value.




¥ McB (s ahigh fault capacity Curvent \:m:lc'-ng tap dree,
automalic switdhing device with thevmal ond ma%nc\-tc
opevation to provide protection ogaingk Owvevlood O.r\d short
Oveuit.

¥ Tt s necessay ko wte MeB  because of ke following featura

Y Gk opevalion s Vevy fask and opens in lus than one milli
- Sccend .

2) Mo -'(ﬁpp'\nﬂ Givendt T wmec th S oy ond the OP““HOn is
awlo matic.

3) P'YU\I'!dC& P'YDRCHOn CL‘SCL'H’\ﬂc o\re_arload ond 3\’10"* &VM\-
without noise , Smoke oy flame:

D) Tt Can be wesek wewy auickly abker covvecking the Lault,
LN a F‘ d.

ISM‘C ‘o\j switching o button: Mo aewimng 18 reg uave

'5) % tan wot be ~veclosed Th Fault pevsists

6) The mechani cal A1he fs uplo ov wove 1han one lakh opevat

'.'!‘“3 Gyele-

¥ Hence now o\clcuis M(Bs ove wied rathey Hhan ae wivelole

Bt I

¥ Gunevally MeBg ave vaked Jov arc voltage of 940v dov single

phase, 415\ fov dhree phase ov Jdov drc. The cuvvent rral-'i’nj

ovailable 18 Byow 0.SA to 63A. Tt is available ag Single

pole (Sp), Double pole (pp), T plf. po\c (Tp) with slno-.«t

Civontt  breaking Ccupamhj rom itn ‘o iokﬂ with a ‘Yakd

g'vc,q,\ktncxj-
¥ A Vjp’:(_o_\ iews ol MeB and b pracht cal
'3- B, 179/(13‘*3.

Ied
&ppcowantc A8 S\nDu)h wn B
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Compare MCB with duse-
== T e o
S'No- Fuse

|Basi dingtdm of IMCE

ke

M3

e opevalion of use {5
highly depenelent on selectn
o4 iks proper vaking- T fuse
wive §¢ not Selecked propevly
e 'k vaaults in von

operation of fuse even in

Cose OF short C"'Y'('_Lﬁl"

MEB nstantly dfsconncets 4l
gwpp\\j aubomald tu\\tj ‘n the

event 0 Shovt civeauit (ov)
ouevload: TF that eliminates
Ahe adst of Hve and Prevents

damaﬂa o wiving 3y stem.

T4 e fuge whve oo
opevakion s 'rcp\au_d w'ith
O newty ont but 9o \oase
ten G & way loe dangerony.
Alto 4o weplace @ blown

'R'—bhlﬂ\:\'ﬂg powey Su‘)p\.lj olben
Aipping due 1o owvevtoad ov
Shovt s casy:
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Covvent  Cow -7151 nq ron g

c\an%wous 3\"((“ a\l\j "n donk.

Duw';mj veplacemenk of fuse
wive, the etmack $13e of
fuse uwhive wmay vot be
available: Also Jo- ﬂrtplaccm‘n
arit of hand tools has to
be leept veady

Mo waintenance eand Tepains
is rrcqlﬁ-re. lor ™Mep- The
distyt bution 8ystem employing
[ McR providt .Sa‘:;.!fr&dnﬂj
opwration and lasts dov yeons:

TWe board tm p\o-j"mq -?-o\!(

s not Ccompock:
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* The Schematic of ELCB i8 as Shown in the pig 8.5,

The Woard employing MCB;
31\&. beaubdul look as it i
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C

As shown in Ahe Fig. 8:5) ELCB Consisk of & small Cumvent

bvans tovmes Survounding live and neutval wire. Tl feconda

-y m'ind'-nj ol Curvorunt Lyanstormer 1y (onnecked Yo velay
Avedt which tan Wip the divedt breaker which s Connectd

"“ e CI'YCLL'\\.'

undey  novmal Condtfons, e Curvrint thn Bne and neubral
Condtrcto™ 15 gome S0 e nekt Cuvvenk (1.-1Tn) 4 low'ng through
the Cove 13 3eno. Evm-&unlhj Hrewve LIl not be any p'mducﬁovn of

flum Tn e Cove and Mo induced erm-l. S0 Ahe bveaker dou
nok txip:

o »
¥ If dheve e o Pault due to lt&lcaﬁc frow Vive wive ‘o eariy|

oY & pevson by mistake touching to dhe live tevminal dhen

| the ek wrvent Ahrough 4o e Cove will no longev aemain
as Jevo buk equal to Ty -TIn or G which fll Sk up Hluwn
ond emf ‘n ¢ T.ns F"’ Hie Ppresent ualuit, 4he unbalance Tn
Cuvyenk T8¢ detected "’j ¢.T. ond wr(,laﬂ corl 18 enty :azatd which
will qh Ve {’prfr\j Sfﬂntl Jov the civeanit brealkey- AS ¢ T
opevates with low ‘valuc ol Cuwrvenlt, the Cove muskt be very |

Permeable ab low $lux dungitia: .

% thus BLEB poovidts prokection againsk electie shock when |
(o8 ?LVSOh Come) in tonl,—ac_k w'ith live Ponl-S- m¢t¥1n3 in

2low of (uyvent Ivom boclj 40 conth.
¥ A properly Connected BLIB debecs Such small Pavvenls S

mh ampeveh 4[ou)in3 4o covth "c\/\vouﬂ‘ﬂ hWuman  body o~ cowth

Wive ond byeok s e Graddit 4o veduce e msk of
L Aechocuton 4o humons-




¥ Theve ave cevtain gitualons wheve leakqe Cuyvent Can dlow l.
"(\«wouﬂ\n The mebal bodiy of appliancy, when person touches o

Such appliancy T Pevson  Can ﬂt‘: o gshock-

X Sim'nla-\'lﬂ {theve (s ofsk of .E_I'rt due o such cov th lt.altclgc

Currents
¥ Thus a protective devfee s necessarny which §ay Can Stnse
Swaall ¢ a\caﬂc cCuvrent ond dtscovnncd “dhe Avault fxrom Supply-

Such o device Gy called eavth leakoge civedit brrakers (eLCB).

V) providey pProkecion to a huwan auja.':nS‘\- 4he elechie shock.

) pekeeks vevy Small ICG\\CCLﬂe P T
?) Reduces the Risk of Pive duc to ho b Spol-s-
1) Save tlechical energy due o lealkage:
5) Enerqy constviation Can be ochicved:

—¥% Moulded Cage Civcuit Breake (MccB)g;
—-_— e e T g e —— ——

¥ MCCB fs Similar to MEB bubt wied when the load Curvenl

evceed ~the tapab?l?l-'fu of Mcp. This wsed Jov Svieulls I’Lav'nnj
(urvent rongs rom 634 to 3000A-

] Mangfi{ elemed

lefPre N

Kdo'se;f' eontu
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¥ T wovk’ing 44 based on thevmal mechani §m: It hat  a
bimeballie Contact which €Mpands and fonbracls whun Theve
ave Clwwu,u v {cmpwqmn, undev novmal condi Hon, the
Contacls ave closed o.llnu)'nnﬂ cuvvent to pass. undey OVex
10ad ov shovt Civalit condidion, cuvvenk enceeds tts Safe value
Pue to 4lis, heat Ts genervaked end. The ‘tenbacts one OPUIT.td
o inbevvupt the civadt

¥ Due 4o +he 'tnkv-rul:\qon ol W' 3"‘ Curvenk | theve (s Qrc
Jevmation: Hemee tn McR there ave axc eMHnﬂu?.slam which
Supp'vus “tlhe a~c-

* Theve G5 a dis connection gwitch, with the help of which, the
MCCB can be opevated manuﬂ[[.d_

* prodic practically Tt has adjustable &ip Settings and hence
T Can be uscd fov Migh cuvvent applications.

£9% can be casily aaet adber the doult aect¥ication. Thus Gt
Providws opeational Zafely and tonvenience

% AN dhe Opeva¥ing por s ol MCCB ave Coveved within o plastic
wiouldeed \qou.s‘ing wmade in two halves - The two halves ave joined
togethe~ 4o Jovm dhe whole Shruckuere:

% The basic di flevence betwiecen McB ond MR Tg -the Cuxvent

____._-——""_'_-——.__

'Yah’n"—'ﬂthu MCcps ave used fov Imdustial and Commevcial
Bloihai
app“CoJcQOnS guch &g wan

feeden pvotection, at.norck\'ov and
motov pyotection, Capachtor banY..P'vol-ccHomwdd':ng op plicalior
ond applitations which Tequive odjustable tip setting:
% MCC Bs are Used for Wigh Cuvvent protection Such at,

1) Grentvatoy protection

3) Ma'n Jeeder protection




3) Yotov paotecton

4) Capacitor bank prokeckion

9] Wlelding  appli calions

¢) App)i cabions which need  adjustable Cuvyent rip 3““"‘3‘

—* Types of wives;-

) vulcanised Sndia Rubber wives (\1-p)
2) Cab Tyre  Sheathed WYY A CC'T‘S)_
3) poly Uing) chlovide ulives (povee)

4) pl(r’u ble wives-

% The vaviows upe of wivs which ave wied Pov voriows u.)i"rim'nj

Schitmes  owel

V) NVulcanised Tndia Rubbey wives (vT.p):-
* “Tts -hﬁpe ob wiTe Consisks tivmed condumcko Coated with mubbey
tasuladion . TWie 18 duvther Coveved with protective (otton and

bitumen tompound and Hinally Hinished with wan: TS mak
"t woicture and  heat f\ru’;skmk Taest ave always single Cove
m’\'fto'TLwolkgH ave Coveved w'rﬂq- o Cotton layer Tt has

‘endency to ablovb mois buwe and, Wi rrowd3 uwled, nowa dag}-

" }(‘\:‘::- 2L 2N '
PP i 9=!.
| S|

yuhbey Lon;a\ucfof
| (V1R wive)




3) cab Tyre Sheathed wives (¢ T$)

—_—

JOPE (A type, ovdinavy vubber nsulated Conduckors axe

Provided wWith an additional +tough suldser Shicokh « T alome
15 allo known ay Tough Rubber Sheathed (T-R:S) Wive . 8t
Providu oddilional 1smsulation and along with thak o pyotection
agqeinst woisture, cherti ol fumes and WY and teaw Theat

p and. three Cove
ove alto availoble in single cove, double toTe

Y vietied
f CondutioY
J\J&il?Onml

"bOU 3“’\ vubber -

'I-r‘r.'\ ! : |

3 poly Vingl chlovide wives (py.e):.
Thaae art most tommonly used Wivess Thye have  Con due bors
with pov-e tnsulabion. piu-c has following chavockenisties:
) §% 45 nenhygroscopic and moisture pyoof -

) 2\ s tough and hcnéc duable.
3) Raiskont Ao covvosion:

) Tk {5 chovically Anerk - [ : ‘

l' 21 £ o :.'__r,.

5-) H T e -h:sua\-\ go addi onal Cbﬂ\lt’r%':ns g nok q—c_orufi-rcd-
The only Alsaduantogy Gs, it sobtens at Wighs kcm]’f-'f‘ahbre.oné

r .
heace (% avoided where emkaeme of '\tht-ra\-uvz may OCCur:

€9 W heaking applioncw-

L R R S R 1w b s T bt




4) glexible vxves!i—
Flen s

;’p‘ﬂausc Qe wsed \I(_Mj COmmoh\ﬂ i CLO\M.LGF'( u:!:'rqnj oY k‘(‘é -k()'v
w’i«"mg oy -Jov w?'v'imj p? ch-minommj natuve -

X A% (onsisk of +oo Stporal-(lﬁ insulated Shanded Conduc toxs. |

—

the Tnsula¥on % ¢ w\osﬂﬂ arubber. move (ommonly available

in povallel (ov) fwisted 4wing.

¥ buc to fks Llewible nature, e Ll&ﬂcu'tns ol hise wire

‘oc(omc \rtnj Laiﬂ-

Tuisted Hoin Plewible wive-

—* Topes cpﬁ Cables:-

it
\

X An undurca'YOLmd cable 18 d.t-‘fntc‘ al "H’"- qroups 0-?-
n divi dually sulated one oy move conductovs which 18
Put -‘co%c’d«u and fnally prout ded St number ot layers

ol “nsulation o give prope mechart cal Su‘vpowk*_

e Y F"‘j' Q.11 Shows the Cst.nc'rcd tonsbuction at a cable,
The cable shows ‘s Sznﬂh— ¢t ondluctoy LU‘I.d—(.'T?VbLLnd Cable—

Tt vovious Pavds ove,




'-.-,f." " -— BcoM ing
_ — Lead gheath
- J.n.s”ULLa-l'tOﬂ

e tond.u ctor

F'uqrﬂ-l?'léum_m' Consbuedion of a cable-

1) oductoy ©v) Covel- wilaig SuHc;rf thST;SIFS o} Single Condu;.i‘Or
oY mﬁn 1than ont Conductoy. The Léncluc\-mrs axe &l:gu'; called
Coves. A Coble with thrre conductors i¢ Called thvee cove Cable.
e tonductors wied ave oluwirium ov annedled topper: The !
Conduckovs ave Stvanded Conductovs 1 ovder 4o pyouide |
S len ‘o’il’il—ﬂ 4o the Cable.

J) .‘l;\s%!_a-hon - Fach ConcltACl’O'* oy Cove T8 Coveved by nsulabion
of  propey Wacklus «The commonly used Tnsulating mabodals

ave Vormshed Cam b c, vulcanijed bitumen and 1"‘”‘3“"

~led papery-

3) I\i__i{-agu'?c Sheath:- The nsulated Conductors ave covceved by

ltad sheath ov aluminium Sheath. This providys Hac mecha

-nical protection but wmainly Y& trick moisture and other

Qasth to each 1o the ’tn:SuLaFon,




4) E);F_dd;ﬂl' —r‘AL mf.'rall?c \Slatcﬁ*n 13 Couvered bﬂ cmo‘(hu MHM

talled btdﬂu“j v The loc_cLol'-nj consists of paper tapt

(om pound.ed with a $byous wokevials flee juke gvands

oy heisian tape: The purpose ol \ot.chl'ing ¢ Yo p'ro\-u\" The

wmatalic Sheath $rom coryosion ono Brewn wmechans col 'inju-,j

vruull—'mg due o o~ W\owr"lmj.

5) ﬂxogﬁﬂg,'ﬁws layey congisks  of the laytrs of galavized

steel wive which prvovide prro%td—':éﬂ 4o the Cable Ivon -the

3 r
wechovi cal Tnjury:

¢) %}__*“E___jﬂ‘f The last loyer above Hhe armouring ¢ Sevving. gy

3§ o lmﬂw of fibvouws mateyial Gre iu.\-t clothy, which paokects
“‘he C'wW\DLLﬁr\S »?‘YOM ‘e otvwos P‘/;.Lrﬁc Cond’ \-'-ons..

%5he dype of coble s basically dedided on the voltage level Loy
which L 53 monudvockuved and Hhe makerial used '—fov ‘e

visulation Such as Cotton, papey rublo e Lree

¥ Based own Mol{—aﬂe leve!, e voriouws types loﬁ cobls awve,

U Jow Tenston (LiT) cablest- used Jov the woltage levels uph)

—
— -

.6 Kv. . -+ S

9 Medium tenglion-Cablddt- Used fov WL eV level and ave

——'uﬂ_—;--""_“'__——

Called belled Cables-

“ Eﬂ tengion Cabltdt- used | fov g9tV and 33y levels:

— ——
—_— —_ - e, —

Thise ove Screened 4—1“7&. cables ' and Juvthew élaiﬂ'sli’-fl'cd e
i) H dype Cabls ond iy sl Cably e, Séﬁ‘ouffti'l-g" vida Tt el sl
Cables:




40

.

tYpes of

4 Exbya L‘(;‘J\’,L, fndion Cablest- wWed Loy voltoge level 8 waove

—_—

than 33uv. Thae e Preasune  Cables which ove fusthey

tlassited ass 1) il Lilled Cobles omd &, Gtas presure Cables-

X Te H9 8431 shows dhe conshuckional dekolls of Various

Cables: to”“‘“d_
{5'(05;_{ mﬂwﬁﬂq

f?oxpfﬂ \'JL”Z

(b) Belted 3 Cove ¢ clole-

- A

(C) H-type Cable:
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¥ Based on the tove), “Hhe Vorious typu of Ctably are,

WM S‘W‘\S\f_ Cove {1'\) Two Love ond {l{;, ‘T‘,\"f(_c. tove Coblu-

* ‘1“\t GAVC@\RL%C& ave,

v Regqulive 1as maint enance -

. )

{)
'.‘l, M 'I

2 The vo\k.aﬂe, dvop s leag w-"o\.rw head I{'mm-

3 pok odbected bj \is‘kt—n’{‘ng,'si—bﬁis and  other weakher
Cond' bions. | | B |
4+ Beauly o} kownd ‘dnd (Ves gt mebnbod ned-

$. Possibilily of acetdents ‘¢ lug-

G Possibility  of faulks {¢ leas:

* the 14mitations oove ) ¥

" TriMal  cost G5 veny Migh

A e $i3e 55 more ence Anskoll abion s Mtk and
Cos ty

3 Insulalion cost g Wighe

4. '.Lcmﬂ distonce Avonsmission G¢ not ?oss’ublé-
¥ Fov distvibulion of powey ‘n fown and OB whidh are

Wickly  populated aveas

% rov Pq-ou'ncl.plna Powey 10 oweod UJ‘MW overhead | \Tnes ave

ot  pevwibted-

* For elechidd calion of oveas  wheve beauly s vequivred to
be  wainkained Suel as qavdens, hotels | e ducetional

buill CL""\%S etc,

¥ For supplymg MNing maching  in wining industria:

(—\&




‘* U.scd in power  ynekwovks ol

B Specals tably ove wted Fn Swiich contol, velay and

1ns\vumrx\l-a{-'non “ocmds of powey Swikch ﬂmv-;_;-l.,.',

— :['_“Ptg_‘!_i-q_qge g_ﬁ Eocithing:-
¥ The connection of cleclvical chh’incmj t+o the &atnwal"mqs:

0f conth, WK a tondud—'\wa wmatevial of Vvery low
"

1 " ] .
Yiskance Ty talled Q.oo(‘\'k'mg oY gvounding:

¥ tongidey o wachine which 13 viot  2onthhed - T s opevated
at Supply Voltoge V. |

¥ T} o peveon touchts Yo the ou&u pavt of the mackine -hen
o long ay Tnsulading of the mackine s pevlect, pevson Wi,
not get o Shock . The Tn‘Sula\ionr vtaiskance of pevbect insula
~Hon ¢ Tndintle

® Bubt 1§ Adhere s some faulk and fnsulalion becomes tdealk
ov i} one 0} +he mﬂ?d'mas s %uchﬂnglf’ro-i\m Covey of due

mochine Hhen nsulation wuistante becomes devo. T4 persay
touches 4o Such a wachine, Cuvvent }lows '*MTO\LSL\"}"\{ h'odg.
vdliskance 11 small, cuvvent Ahvough e body is \’"3‘1 S0

]

Aot 4o perton eeceivy a Shock!
¥ To awid such o situolion, -t body of the -Mackinglﬁ_;

Commected o +he eavtly ‘with a rery low vediskance - This Ts
(alled  eavtni ng- j

¥ 9+ woachine % covthed an Pevson 4ouchyy 4o o -Em.dhd

machine tuen body ~sestskonce and e_a-f+(mn3 m..sl—oncc




—— — ———

\cde Earthin
'@ iq'lb\é eavth Connection 1s Pyou'ided wo

‘appears to be n  pavalled

¥ As tarthing yaaistonce T vory small  Ahen dhe orwls bance
of e body hect almest enbive gurrint Hows ‘thvough
tavthing  tomneclon.

¥ Thay  tuvvent thvough Hie body of the perton s almost
3tvo and pvion dotnot vecdive any shock:

Fsimilavly due 4o covthing ; Hhe tall puilding s, stvuckuves and
Other wacking are piokected from high voltage in ovey o
“heod ing and the  almospheric lighteming ot Wgh voltage
tnd \13h‘t:_n’in3 as  high voltage and ighten'ing qdd
cUschavginﬂ +o ot '*h’mugh eartiiing tonnection.

# bue to cartliing the line woltagt &5 waintained at Constant]
sMolue . i

¥ Hence towihing T neeessony- fov all domestic applionces,
maching, buildings ond elvuctures Lquipmintd power Stalkion
ekc.

V) plake Corvthing-

J) Pi?ﬁ eavihing:

) Rod (mr%\n'mﬂ.

Y Eorthing thvough uoder wmagy

¥ Hoxizontal hfip earthing:

o dhe Lelp of
Copper plade oy Gualvanided Tvon (Gl-'f.)

Plate. 873e 13

Side

Plﬂha j"\{ (OP Py

focm ¥60 Cw ¥ 3'.19 mm  whle Gi-T. plate

s not 14s than 6olm % 6o om X ©3mwm The 1T platey
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e l".ommonlvj Uused now-a-days. e plate s embedded

3 welens (1o feet) fnto Hhe gvound » The plate T leept

Wity 2w face  \evbicals

* the plate 18 Suyvounded by the  alternale Loyur of <oke
ewnd Salt dov Wi mmury Hbiclenws of obouk 1Stm . e

tovth wiTe 18 dvaw "(L\'Youq\ﬁ Cﬂ‘T'Pi?'- and ¢ Pt'rhc\'l\j

Lbolled o the eavdhy, plate he nult -and bolks wust be

bl -Coppey 'plcx‘rc oand wmust b .of 3&‘ua.n1atd Tyon Yor

|
|| G'\"i ' P\O.\Et

E?f' The tovth Wad used waust be G-l wive oy G- T slvip

% of Sutficient Cvoss-— sechional Gvea ‘o' Carry e Jault -

l Current Saf(bj- The cavth wive s dyawn ‘Wmuijh G 1 Pipe
" of 19mm diameler, ak abouk focrm below He guound.

:*‘ The G.L. Pipe Ns Riited with a funnel on e dop-2n orden

E"’o have an e ffeckive uw*\«?ns . Salt waker S5 pouved peviods

i"c‘lu‘j through Hhe funnel.
E# The v_a-v‘dﬁng efliciency , Mmeveases with dhe tncveasey of
] 1 [

e plate avea and depth of embedding -9t the Yuisliuily

of e sl is Wgh, Hhen GE 8 necetsary to embed theplate

vevbically at o am-khu elt.pl-\n ‘nto the qvound. .

¥ the only & sedventage of 4UWis method 15 that the dKscon
'*Hhu.'\'l'\j of Hie eovth wre Jvom e .;_mr'\*l{:ng plc\l't below | |

e cavth fan mot be Obsevved ~pkxjs‘i.cq\\3.'1\rﬁs may Caude

misleading and way sreault into heavy dosses under faylt

Condi tions-
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The Stl'\tmaﬁc O'YTClﬂ%tm{\'\\‘ of P[QH QOWl'l{Mg "8 Shown
n e P"S'G“N"

oveY
y o
cod
A B -
i {5 A
¢ ol L 30Cm X 30Cm.
|","".'.‘ _:‘.'":-._". .(- ..- R LT T P ~ : e
A e (O lot A |
- ut W R
-__..J_.—-‘toi,"_;\' G\ Lopee
- 121 vawn diomeker
vnrn D Im
d-o“‘"\
! L
FAS oo O[] U0 000 T
' °r°7;‘|;t~r—arD::7 b
| Yy oo o B = ™ 1
D ,rcr b 1
= N LI
" b
:'tn L 11
P 1y '
q0 b.ﬂ :I'
p P T~ |cu.du o! toke ond salt
DH \D |‘o
B 0'r'c\ boten x 60Lm ¥ 61 3vam
- — el A W .:—_ 'q
9. 0 090 n a 0 a o o o G\i- P'LO\\:'-‘

Fiq. & 184 plQl't ca-v'l'h’m.ﬂ.
Eg Qm‘l‘hﬁhs ]

Ay Ws welthod of ch'HnTnj a &-f

cPipe of 3%wmim diawmeke
ond 3 wmeker (F feet) length s embedded verbcally into
e qround cThis  pipe aet ot on eavthh elechode. Ml
depth depends on dhe Condifion of the sdl

® e ecarth v are Jasknted to e 4op seckon of the
Pipe above the ground level Sith nubt and  bolds.

|

"




¥ The  pit avea amound the pipe iy Jilled  With salt and
Cool whxtuve Jov 'imp'm\t’inj e tondilion ofF dhue gl and
eaviing ebfidianty »The gdhemeadic avvangement of pipe
cavtling syskem Gs shown Tn -the pig. QA9

¥ The Contact Surtace of Gied pipe with the soillis wove as
Compoved o the p\a‘c& dut 4otk hyounlor gection and hence

de
tonn handle heodiey lea \co.ge cusvent fov the Same elecho
Si3e
A A AT _‘(‘1(5) | KR Y, VAT e ///_/./f\
) oY, cerment concreete
S dily
Ly :\'l-:__'y_ ‘. -"_‘ﬁjﬂ GO tm
~ 12 Tvmm
diamelev

L 19w diameder

L Main 6’1"'(.‘: . Pipe

\ AMbeynate '(alﬂfﬂs

ol CL\Q."ICDOJ and salt

[}

Fig- 8141 pipe earihing:




¥ According o Tndian shandovd, dhe pipe should be placed at
o depth of 495w, Q\np'\{t)hg’éna Alhe Coke with Salt decyeasy
e (r.\'Y‘“w yedislonce s C"'ltnt'r'o.“tj a“l’fh'lk [O“dvﬁ o@ Salt and cot.

ave used Jov bl aoulh

Qo
A On Summen Season, goil becomos dvy: Tn such Case gall waker

¢ ypouved ‘“/\'YDU-ﬂ\n The Tunnel tonnecked 4o the wain G0 7.
Pipe hvough 1Qmwm diametey p'tpc . =Tl leeeps the soil wek

1* “the cavdl, wWivYey ave connecl. o dhe G T. Pipc above the

!%‘rout\d level! and Can be P\’\‘jﬁf““‘j fnspected Pvom time o

l ~
e “Maese CO"‘“CC“ons Can be checked Pov pvrf-o-rm\ﬂa

'\(‘-OY\ Wl \‘j Laaks | This ¢ Hae "\m\':q'v"cu'\{' Q\&\fﬁﬂkkaf of P"PC

'- “"‘“’G“‘] over 4he plate -Lom"l'l/ﬁnﬂ The towtl lead used must
“be GuT. wive of suldictent €~voss—Sectonal avea to Carvy
" faull Cumvent Safely. Tt should wot be lus than electical.

- equivalent  of coppev tonductoy of 12:Q% v eross —seckione

vc‘.i(_n'

¥ e only, oli.sacluankmﬂc of pipe (anN\V\g s tat tue -

tmbedded  phpe lmﬁ%h hos 4o be incveased Sutliciently 5y,

(ase dhe Sof)  Specific wvuaishivity Os of Wigh evdev. 7lis
“eveases “the e cavadion work ownd. hence ncreased Cost ¢ Oy

.D'YCL:I'\(\rYj soil Condilion the range of the canth aedistance

Showld he 9 40 5 ohms-

q ey
¥ 9 e places where Yocky Soi| eantl, Led ewishs ) hovi 3ontal

Skip comihing 45 used +Wis I sudtable s 8ol ewcCavation

wtqu'\ﬁ'td Jox p‘a\l O~ P‘t‘pt CQN"'\A:V\EJ 1 daiRRecuwlt in Such,

Placws « pov gsuch Soils eorth awistance §e belween § 40 80hwy




| balttewy

3. | NYMH  battewy
|

—* Types of patteries:
[
§+Mo- Type of battery A ppli takions:
\. Jead acrd battey| T automobilu  Jov starding “and
| 11ghting, battery eleetie vehicly, backu{:
bperations lilee valil aood _S?gnals, v
li rallic Contvoli and crilical syskems
| i SUbmaving, for lights and fans in
Tovs (kS traling ebc ..
&- Nicked - cadwhium

‘l\") ﬂ‘cﬁ\wmds -Fov Ugln‘-:ng ond i
Condi Hioning Systems, Lo Bl-o.ﬂ-ﬁhg
tngint and provide emev genty power

an m‘:“:{aﬁg Oktmplcunm and

Supply
Wieli top bews, Tn movie camevad and
Photelash, in electric Shoawev, Varicly

of Covdless electronic denices Cic

tlulor phony portable Computers.

(ickel melal Wdvid) and laplops, digital comeras, (lectrors

tous, providing emevgency Supp\-j 4o

vaviow! electroric Tnsivaments e tc.

Lithium  battery
(J_H\n'!um Ton)

Consuvwey product Such a8 CamCord ers,
Cal culators, eleckric aazovs, medical
equl pmenkats , pottable vadios, 1y
traction.

5 ‘ SMF b““""ﬂ[acqled

’ W\D.'lhk “ynance P’rcc]

ups dystums, tele tom muni calions. €quip-
meny, Hive alavms and Secuvily Sy stews,

otfice autowmation equipmen!s, ¢ tc...
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Mowackexisties -gov botkems Qe
1. Hom.r\a\ o L& t_:tﬂcl- % s andicatedinonia battevy d“P‘“‘Lﬂ‘?

s ‘\'\AC Opch
orn Yhe amount: ob!l cells connected

of o baktewy

Tn geneh! 9

(':lvrt_\.flk UO\‘C{LEL' . | .
L3 r fPr n
Q. Bo&\;tﬂj rf_‘;l’“.;:&i‘i Lp__:__l_'bo&ktmj By 9L .4 s\ou_x-t«eci_ N

ampeve —hours ( aW). | . |
" r L 4 CQ

% A% ndl cates -he omount of thclmo\‘\j which o batt®y .“
ERITIREL volbage

Supply ok e s\ocug-\tcl discharge

Lalts %o o Spc_ctk-\uzl vealue. .
¢ ol dischavge Cumn¥ (fn) in
hours Al voltoge
of & ‘ba.{'\’t\n_.l

aake

¥ Mothemalitally po dae ampere)
and *he Yime Jo~ cl'SC‘fLa'rﬂc. (To) | T
falls to o specitied colue is the tapadity

K Battery capacity = Tox To M@

-—

Specitic groviy o£ c_lac’mohjk* Move +he Specific gravily

of  eckrolybe, move ts e bakkewy capacity 1t clcctclu

'jlnk(_'r\\cﬂ veaistance of & ba’r'c{f\rld-

4. Spu_&m emw%‘ The bakkewy apacily eMpreased
kq wdght tsCalled specilic  enevgy. St

i

watt - houx per
wimdkate entrgy densily of a ba themy,

s also called gva

5. Eleckwtcal c,koaadgm&htst Thae chavackeristics victude |, the

—'- — -______

‘na'f%w‘tj {.LkW(.-.S Jov a ba‘*k"ﬂ Teis the L

cl«mqu ng ond disc

ul- v mmnal \fc.u-oudc o.ﬂcfm.s\: C\a.oma"mj oYy
ol woke. The Fig- 8:3L) shows such Curvd) oy

(.Gsd»\ovg'?n‘a Hime n
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i

ba’cl-cnj From +the given Cl/urrﬂmg cl.nd
cL’isdaowg?nﬂ s, the ¥ime of dischavge dov a specified
\Jouwﬁa lexel can bt obldined:
G- Battery :j___ﬁdc;_gﬂg- Tt ts dedined ot the wabio of -the oulpuk
dusing dfscharging 4o the tnpuk mequived dusing chavging,t
-‘Ttﬂ(fm 1he oviginal stalte o} dhe batrevy-

¥ T4 s Common\5 called am peve —hou Q:g—fc?u‘\(a oY q.l-\-oni";*‘j

et enty and devoked o.s M an'

f“ Amp —hours on dischorge
Aw =
Amp -~ houvs on Q\Mk'r‘i]‘-

[awrvt.nk X Time own di schcwac-} .

7 N 2| —

Eurvent x T\mt on chomgt

R Fov lead acid batkevy , ft is about g0 4o qov:

—_—K ﬂ(ﬁﬁgs —fg; E;__'ﬁﬁf’ Ezqﬁmmw:—— -
¥ The dotal eleckdcal ehevqy consumplion is the addition of
electicol entvqy Consumption ol \oxious domestic appliancey o
n dus tvial mackinevy: |
% To calewloke “the  Contumplion of an ceckical appliance,,
Lollowing Jactors ave mrequived , .

\ Cdpac’ikj of  leckicad appliance ‘in watls:
0: Numbers of hours Hov which opplionces is Tn wWie inone 40:3_
3. Mumbers o} days per wonth 0v yYeaxs as per the vequired
enevqy coltulation - |

% Mathonalically .energy tonsumpltion  of an appliance Gs 31\;1;;

T

by ) |



howys } c!cuj d&‘js wonty

Co\.par.&g of ] Num bor pl‘-& Number of . B
W
. =k Uk per month

i

applionce €n

¥ The division of looo
v, unils ‘[l uni t :\\¢14h]-

% Addilion ol Such enevay consumplions of all e applioncy,
ton be obkdined.

T¢ to enpress exrqgy Ccnsumplfton in \f-lb.lhl

Yokl energy Congump¥ions  pev month

* Bu& prackically an {_n{vrfaj weker 18 tnskalled which divectly

measures <the total Lh(.-rﬂ\j CDnSump‘non o @ houwde oY ?nclusl'rj

¥thas Sov PTC\.HC_&\ enerqy cOns\.mehon calcutation we need,

I* Enerqy weker vreading 0& e gkaxt o Counting peviod:

u\d o} Cmm\dﬂj pc.rnod

d« Energy meker nrc.acuns ot the
' Pmoc\ whiich 53 ‘3‘“"’”"'“‘5

3 Number ofF doays in o .Cmchmg

o wonih:

Tokal energy consumption pur month = pinal weading in

[

y1h oty o month - i Yial -rread_'in,g “n W

*'TO tnd e consumplion Jor  one yeam the nergy Consumption
Pov Clcuj is M\.L.\‘HPH{d .\")H 36S d.a\dj-

¥ for caltulating  energy savings uie

(e 1 !‘MM) | pus d"":! ™ P\C-t_wou.s d“‘-“:!(

® By tnewing enevgy cnnsmp\-'mn of cach appliance and
veplaing bulbs by lower wattoage bulbs ¥ possible, Saving in-

tnergy Can bt be achievtd:

. Energy Saving | %65 % Enevgy con.gu;.ﬂ‘,gm enerqy Ronduvipton
arf ‘?Cﬂ' (.LL'T‘\"Q\"\* 8{_&1

-—




=% Poucr fatler tmpravement and batty backup-

¥ In ac dvadls dhe cosine of angle belween \volkage and
Cwervent s talled  powoty Jactor. T\ §s r_lmo\cd'tls cos ¢ -

® "he acive powey cOnsumP\-'\ch T Gecr Cvad s dhe l’"°dluc‘¥
of (Oltage and Hhe COm ponent of “the tuyyent which 18 in
Phase Wit e voltage which s decided by the Cosd.
¥ oalus e powey Jactor affects -the aclive  powey CcnSumpHon'
of the clvadt- | |

¥ The power tviangle Pov Maae thwvee phase clraudt SDW;("' is m.
shoum n the pig. @:33.1. 6% 15 also called at kVh 1yTangle.
% The Powty ltnctey tan be obbtained as ‘\\n(.cralf"o ot ki e

Powder 4o QPpcwc.n\ pouse -

Rk e X logqing  veaclive powey  component i S\'\DL'D\') &monu‘;\md

Then dhe \{m{'mc_‘ veackive Ppowey Cown porent 1¢ shown uvm;dsr

f\(\.\\l‘t fowaey
P= [3ve, 1 (bSD'__

O '\\Lg | i
R o &_z&wlil \ng Crar.rju - Active poroey
S: {3v, N ‘*a\ Reaclive t\nmﬂnl. power
Appovent \\y PCowty
Poux®

» b - I I
Xso laan'mﬂ weackive Powewr 1S wiore, o) will be yove and Cosp
will be lws. pue 4o 4vas 40 supply Same ovount af  ackive
Power -the Cuvvent dyawn 'b‘j e giyeuid Wil be wiove which s

not duivable-

£ I an additional load c\*ro.ub'ms ltading

veactive power G .

Connecled n paralld with e oviginal “load slhen ICdd.inﬂ ;

wveachive powev Tg in opposite .aivection 4o lagging ~veactive

Power 1 30 7t pavily weulvolise the cHeed of lagging veactive

1N




Healde' VWU dE. BB adiaRudiaaidiiiidiiiaidabEBaipimardsaammanmagmimn

(%

Powev . pue 4o Hhis, ¢ veducy and tos? Incrveases - hs

veduees Hhe Cuvrent mrequived o Supp\\j Some amount of clc-h'u;

Powev uwhll «wveduce- r
uce

% So lagaﬁng veactive pPowdey s 4o lowev the power Yactor

while e \mdtimj ‘areactive powey incveases the power -‘O.Cl‘DY-I

f

¥ e wmain' cause o} low Poéwl Pactoy 1s nducive loads-

Such Yoads nclude
M Trangforvmers (1) Tnduckion wotovs (3 phate and singe phase)

M) Gnduction ﬂuxma{-o-rs W, Domealic appliantis and lighting

\oad W High mionsity cﬁ-it‘amrﬂl \Tghting why Gndushial ndiuell

~on -'uwnacu, dc. ..

¥ AL dhuae loads congdilule a majoy pot¥ion of Aae powden

Congum plion wan le kg,d'ma p O XY Pacloy loods ave \Veny ltas 1

ot -

¥ flence the  ovevall pouwey fockov 13 ey Low:
§ low power fackey e,

# he voious problems O
,'ls e \Oﬂd (U_mhk #D'Y'Hqc

» Lowes s dhe pouwaty factoy, h’ta\«cv
Same awount 0} actve pooev:

J. The  Conductey gide dc_poru:\_‘ on the  Cusxvenk - FoOY h13\'£’7 Cuvrent

%‘Tt_a\-t" Concluctoy SH3e 18 rrtqtfm-cd-

2. -H'rﬂ\aev conductoy €13¢ ncveases the (ost of the sﬂs\km.
4. J.a-rtac Cusvenk  (auseh wove Coppey oSSt ( T r). This eubu\’(f

‘mio poov (t“("\u’l(ﬁ;
¢. lavge Cuvaint Cawtes lorge voltage dvop (1) n trans

alitynators and trans fovmers . g meduces
ab e Supply end . ~This resul

-rm $Son 'iny,

4A\e voltage avatilable



!
J

S

inte pPoov mju.laﬁoh o the vovious devices.
* Ei_xoe::_ .?rq_g__\g_;f ’”’_“,_E_""mii_[‘_l'l___lf_" The basie -w_qu’vrtmm’c o Tmprow.
Powey Xactoy 13 the lkading e ackive power loads. one of
Such loads s Capacitovs-

¥ e Bkj Connecting Capacttor (1} pavallel with the laga’ina
Power factor load , the overall power Pactor tan be improved.

% lonSidey a laﬂgina powty {ead foctor load a8 Shewn Gn the

F‘S' 8-24.1 (a) . Thhe Cowd,pond&ng phasoy cliota'ram ¢ Shown

in e Fig. 894 G,

. o

i-?E ;lrld'{ﬁ L be 4he Current dvawn abt a lagging powey factoy Omjlt
6 :

¥ To mprove the power Lactor, a Capacitor 18 Connected acyoss

the load az sShown in e FP‘ﬂ' 8349

& Fig & 34-1

¥ The Capaditey tate o leading Cuvvent 4, wlich leads
\oltoge v loy ewn angle of Qg as shown n the §ig 8- 20.36).

% 1is \eading Component of currint §, 4fes 4o neukvalide Hhe
\Q{iﬂq“‘a elleck of G, . Hence dAhe vautltont Current betomy




@

ot Shown n Ale F“‘j 8-94. 7).

¥ 9y ton be Seen dhat the e {fective pou:ltY factor émg\t becomey
4. which s | thon ¢» Hence Cos ¢ T8 meve ~than I£o$¢| i TV

Ahere s i PYovement in the power factor of the System.

¥ e devices Jencrally used 1° Srmprove the powtr Jackoy aure,
) Rank of Stabe waaac’uh-ﬁs,

U Synchvongys

tondensovs,
3) Phase advan Cens.
r. [
1 1 )
<@
-—-——__1_-____-‘ j
A K
% (oS¢ > Cos @,

="
] é | [}
! |
| |
! |

load ! :
1 I —|—"C -
‘ E / N a0
| %) -

* | 0
; N
-
]
—d...]
L

—* B__'.‘f_&_f“;“] _E_Q__CTS.“P"' A batteny bc\c.tup dedice 15 an eleckronic
defice that Supplies Secondory power in Ahe absence pf thwe
moiv Pouxey - Gt can alto  pvoteckt  clechvoric hordware dyom powe
SYv ond $luctuotions.

The main battery backup dtvice which s Commonly u&e&. Gs
Called  unintevvupbible power Supply Tups].

Meed Bt ups:- .

- Most  of the 8ystems opevabe on e . supply :‘ﬂnu@ a.c. Supply
Soilure Causes  peviods cal pr?aﬁ( ol  %he various Systews.




b

2. Most of dthe modern 8yskems use  tompukers ‘ond  micvo Py
-0 (8o - Any tnkevrupltion n the power supply may ~rault
tnto Ale loss of dhe work and may moke system Tnehect
~NC- e N s

3 Many Gmportant places liees hespitals, taemples; plaging
qrounds, banks ele. requlive continuous supply fov theiv |
edftent  OpevaXon. ‘ ' |

¥ To avdid all -thae odwevse and 8e¥ious sﬁ@%ons,'baﬁtwy

” [y " v S
bacleup §3 necessamy Tk provided by uling VP

X e flg 8964 shows @ veny batic block diogvam of an Ups

oWich T wifng 4wo  power Souvtes, tonkyolled b'd o Switch.

—
A
e r
u)% ——}W& Pu"’
Supply
/ sl s | | !
>
Bottevy

Fig. &3¢ Basic Concept of Ups: ey

¥ The vps G5 designed €o that Hheve §¢ one Souwce of power,

wsede  undey novymal Conditions , known as.

Primamy powoer Source (usually o c. maling)

“hat Cowres nto actdoy
Wi onoth ey

and othey Sowsrce,

¥ odne P'ﬁmcmj Sourte 43 GL"ESWPHJ.

| | Sourvces 18 Called. e Sdtoh&mlj poweyY Sousce.
(usu.cdla batteny). A giditcl

'

- s Wed as o Contvoliing diviee,. |
aNngds  Jrvow ‘P'h'mqmj

Souuvces to Le tondany whey Gt




# The power available

ups, dheve Ore 400 powey Souvces and o dvansder suwitch

deteelts dhat Hthe primavy Souvte  has failed + Tt auwtomodica

-ly switches back fvom the Secondary Powey souvcy to

the Primary when 4L ¢ dctected Hhab the primary Sousrce

has wetuwmed Ho novmadl -
Poormn maing 13 a-¢. ALl batkevieys

Provide drc . Hence Tn LPS Haeve OPS Ahere T8 civeuily to

Convent Q¢ o dec  Jov \oqﬂ-mj c.lna-rﬂTns d

alled a conVexior.

STm'.lml\j Aheve 18 a device Conuvevting dec . vom battery 1o

Q.cr Qs *\'Lqujw_d be “the load- This is called an inveyter
Thue are impovtunt Components of any uvps
* s "

The 4o {qu of Ups arc:1)on line ops 2) 0)Jf I'ne ups:
% The 0N (ine vps 16 also (alled Avue Ups. Tn tlis Ayw of

dhat select belween -them :The ’impm{cmk feature of this
ups 4s Ahat b W the battery as LS pvimavy pouxed Sour(e

and arcsmading powey as W Selondavy powey Souvce:

¥ The F;Q'@-‘QQ'I shows -the bleck Schematic ol ont line vps,

% under novmal operalions, the vPps T8 vunning off the ln{’mjj
while the line powey Tung the batteny chavger . The veckifies
ConveyB @ €' maing to d¢. and nverter (onver dic 4o a.c and
¢ diven 4p e load © Thus Fthere ave o Con vevsSions n
s type of ops hence A% 15 Called double tonvevsion onNl Fne
UPS - As trwentey 1 always worting in novmal Conditions, 4t |
TN ‘,“g_,_,‘,«‘d.*ﬂm, vormal opevation

’13-&”;1'4-3-: : 'l

is also called
otk 4t shown by davk-linein the ¢

% G} the power Qodts out, Ahe Gnverter and load Continues to

wovk on the battevy. only the botteny chavgey Jfails Tn Suel




A tase, TWis path 4t Shown n the Fig- 0-93-3 The Aime
veqhved oy LPS to kyonsbor on ottty is colled dyanster
Mene wWich 18 Smportant  Choxes ket s\acs o} wps’ Bautin oN
e
‘Sp'.toc prolector C"“'”
ﬁ'HC'
e . “ot - g F——— —r\l’j"_—--;--- @
K 3 i i 5 To
lbod*
- pee
A e
i o Jnventer:
' Cka't".l_t'( |
!. seettliex i ‘ o
] YA ' ' !
~ Fig- 8931 Block thematic of OM \’im'ups-' l
PR s IR
| i load .
1 e ‘ Suwitch
h-C- n ik T
v s -Cal(S‘ ]
——1 Tnvevtey - ' ' ' Y
-
"—l_'—‘ okt

Fig.6.32-2 path when ¢ medns §ails:

14 no 'hr;ms-k-r Yime and OPS Tinslantly swiltchey
Is- The load Feeps vunning

UPS ,'Hn(-rc_
over 4o the batteny when waing fa
without ony -pind o} tritevauption only Yltemy stavl Aun

down at there 4s no line power o chavqe it

{




¥ Mow led WS undevstand e 'nmpo-fkomcc o} the Secondany

Power path. Tt s Shown dathed n the F'iS- 69321k comes -
W e acion (1 Ahe mvevker fdilss ahe transher guitch

aomalically t\no.nc&tb Ivom ?oﬁi-\-’non | Lo poS'\‘F‘Dn 9, to Switch the

load 9N @&:c. wmdinS . The spike protector proteets the load
Hom position! 4o position 1, o switch -the load on A’¢ - mains,
The Spike protector proteeks Ahe load Hrom Surqy Gn line
Power ond filtkevs them out: On -;}1,,15 swilch over, transfey Hme
is ‘smpow%onk which Should be a8 Small s possible - But 1n

| Praclict, maoin potd ey —K-'c{\\wn.s ave much more common than

e Inveyter foilure -

¥ The Impovtant advantoge ofthis Lps 15, N hovma) condition
Me  double tonvevsion Pproctsd -otally isolates the oubpuk pouwxer

From e fnput powey. Ang Seveve thanges 10 main powey a Ffect

e \oo&‘ct'rtj Charvgen and not the oubput loads:
* e Tpoy tant Concideration wlkile clu{%rﬁna oN line Ops s

ol Convevtey (yeckiliex) and ‘nuverter ove qunring 3 4 houny

(e d-C\\j and SO on- "'“CY\CC c.\t,l_o;“{'\j Og "“nt_ tompOnLnB m\-\-S* be

Superior 4o avdid the fnverter Paflure tonditions . The $i3e and

Cotk of ON Ve OPS 1s wore thon other ypes of vps-

¥ A port Prvom tosk, another disodvantoge of o \fne Ops

is 1ncm¢5mc3 , ALl the powey "rccxc.ln'in.g Ao +the lood I

Convered trom a-c todc ond back 4o ac Thus mueh of

e powey is dissipated oy heat: This s happering all the

Yime and not just when mains ‘Falils.




H'.i’p’i'.u'd.‘.i'.l AR AR TR I

% The applications of oN line UPS ave,

1) Aok tompcmcnlcs Such as qakwajs- and bridgy:

2) Tele communi colions .S-dsku-n.s-

3) woice mall emd E-mails s\ﬁsbcms-
8) Tal end dagnostic equipments.
) Mekwork Sevvers.

) oiher cvitical eleckronic cqtﬁi’m‘“‘ﬁ'

¥ The OM line Ups arr avallobles fyom Soco VA upto hundreds
of thowsands of Va Cmpac’i-l;\j.

¥ The Ofp \ine Ups s also called Stand by Ups - To this 4ype
of UPs , the Primory powey Souvce Ts the mains powey and

the secondory Power Souwces 18 the battewy

Noymal

| operalion m\"— Prm[r(‘w £ ll(Y T-rap_g_ftv
Yailw l R . S'UO'!‘lCh
P\‘('. F\-ul - @q‘ ’ @
wWitiing 1 0% § ) 18 ) —\___. Tofaad
\ -.@
: i 9 -
1 D.t’ ~
i _- (X3
Onhj
BO&'{C'ﬂj Eﬂ\!eyl-cY' L_l hc_n
d\a"?" El ; ; Pouwdexr
tonkinuous failg
: C\nor't(a'vng E. GOH:(».H |

Fig: 29,1 Block Schemalic of OFPR line vps

¥ The F“] 8.99.) shows ‘the blocks gchemaltics of oFF Vine ops:
% Ththis Ups ,the battery and inverkey are novymally not
suppWmg  power to the load: The bakbtewy Chq_'ﬁabr Ts using e
'ne  powdey 4o charge -the batteyy bub battevy ond inveriey
ave wailing in Standby wode 41l they ave needed: Hence




é)

e ups 18 called Standby  vps: A¢ main line i P'ﬁmamj

Powev Sousce, 1155 also called \ine pvettyved Ops:

X e Spike protectoy and $ilkevy ave used 4o 2 lkey the 1ine
noise and suvqes and ke paolect dhe \oads Iyom SeNexs
mains  Condilions

* lhev Wae ouic . waoine powers gous oult - the tyanstey Su:)il'.(l;; "
detects (b and avtomalically Switchy from position  te 3.
Thus batteny $lavts Supplying Hhe load through fnverkerThis
1s Shown v e gig. 6.29.3 This path, 8 similor ko thal of

ON  \Sne.

= Rot kt'r-j

Plg 8393 path Llhen ac ‘maine fails-
UPS 1 The batlevy now stars aun dwown as Hheve 18 no
l'ne  powey t® chorrge Gt
* pg Seen, eveny  OFF \ine UPs equing o dinite Hime 4o
vonstey e Switch fvow position Lo and such o tangld
Can nek  happen instantly: This Bme is  Called HNansley Hme

ey Switch Hiwme. The unily  gupplied Lrom UPs ave Some
heldup Hime means they Con hold -the powey Sov fvaction,

ol Setonds wWhen waaing Ldls-




B\j pgz't_vllt:- The -l'\'?mah'v Yime o} vps fnus\- br. mu‘t\q s thay
‘e \oldup Yime - | |
¥ T Hvanster '\_"\mt % on ’iﬁnpowhm\: Consideration Tn Case
Of  +{Mcal loads.The dvanstey Hfm. 75 Tn e Yange of mito
M
%X he vaviceus ‘applicalions o} ofp \ime LPps ane,
D) Wovk stalions  emd  pevi phevals:

! J) Mod ems-
3) OHice evnd heme Dee.
4)  8wall duktop hues
'S Small busints centars:
| €)

|
.

S:No Pavomeker

Suwilch ey

ON lTne UPS

OFF \Tne vPps:

. |
le |SPevations | Bakkewy 43 fhae primomy | A-c. wnding T Hae
i Source and @ C mainsg ¢ Pﬁmwr\j fowrte and
' - SClondomy powty Source batkevy G5 Hae Secemdony
I Powey Spusrce-
| - | § olotaon be 4 e . .
i sola Complete 1solation bekseen| \1o \solation between
| .
| lvad and a:c. malins: load and @:c. mading.
|
3 | Rellawiliby iH"ghLb\ and Wranster fime | lower and Yransler
i s Fevo I 8wme 78 Yew m sec.
4 & conomy igh Cowgt “Low ek
5. | Size J.omac e Small ST2e
6 | EHidongy Las due bo powey
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