[ rcodicdcon 10

—=> [ lectricak (‘fu.tipmrﬁ_{. ot elechucal machene wmust

Batisfy” Awe o rRquicements .
\,) ‘]hpb. must. be  able to opercete Crnknm;uhl.3 cenderg
Moyl Qenude condeteon .
\\\\, Ihl"j' MLyt be (l‘{'”"'lf\}”qf‘ forc ;"}hwrf' e ©h over cuvreat
R Overg 'V(Jltf':j(_‘ Conditcon .
> The two condiicon -{1\1( Nortmcoll O Aake c‘l%'rr-"\_h'-‘-ﬂ ch !

D I’\JOnrmm./ reded cwwwnt — Actuad Load current

I’D Rated Voltage = tuom(?rg voHtage of the Prece o€
equépment -

o Magnéhm of Cwutent & a electrical equipment
depend expon the vVame of votage the effectle Cmpeahoc.
Aacl Lenvorr the effective dmpedance an@m‘em tha Ahort cut

C uutgnk N Fautfré/ Aecteon .
e Shorct ckt  Cuuutont b ")a:-tm-RlL oue to 2. rceason .

\D ‘Dum‘na Short et +me , chen the hmva curtreat Flowd
'thrro(ﬁh o cut ¢t coll overcheat the eq,u:‘pmo_nt.

@ It Prroc{u(ﬁ?:. -étecbm dynomc‘c Sntercackon cohéch ey~

-~ t .
olebfnog ot o(amaae 4he cnstitumen

" noost of the frequent Ahot cut Favts N Overchead Ldnes
1_¢ to anound CL-Gw’) — :"_‘_:‘3 — J0,

.
=

D

W . phae to phase (L-0) -  — E L e

\@ Two Phabe o 8rroumf CL-L—@ ___E__::_i — lo/.

@ Al the 3—pha}>as o gnouncl (L-L--L—g,) ..:._.A-M:E ";:{

@ —
Vi N {';\.Q_ 3’¢ S[’\OHfJ :;_i“j:_-_‘ 2 —e Cﬁ‘/;‘{ﬁ?".’

Scanned with AnyScanner



Fauds < powert —goit

-F:J”OUJth ne.ajjo% »
) Break down may 0
-Fouowc.\’ﬂ/ reasons -

—35 Byeau cown m{-“J_ pccuye
The oleterclortatdn Ot age: ng
| ' y }
freec fmwng Qercosh

A Al to
ccoye at noawaed \.oucgc

: ; v olued fo
ﬂ't ‘I’]i"'m"l “““nﬂ‘

of naxuctcon.

—

the Idne,
— Blowng- of heavy rams

Vehecles Cntdhu(r woth fowens & Potes etc,

ot abnorcmal '1.'(\1{;;8\' Avee o

D Bﬁf_nk doton may oOccue

/i,)u.:;‘-h{\c'ng fxarcged & _lc‘ﬂh,{n{ strrokesd -
1o Pﬂ(’l{‘(t 4he P(J{m"rc 458,4')!(‘:11

y x o I. 3 ',:f
Meon & 40 n‘m.-nfna nC nfent U'{

y a dovice Couted @l

S0 i1 ¢ mMeceddan
{riom heurem ole?nJ fautt cond
of SMPPLU . Pod this ¢ acheeved b

Scoceh geowe

In  othercworcdls  he. appartatu.& cned fore, swdtchay,
Coﬁtuom"nd i pn'u-mc;ﬁna 4he  erectticat Cgk K equipocot b
oo b Seatich eare -

= \
o NN CONAARAY | NG AN

D Complete R_e_u“cLbEu“-fH ¢ -
~h -Relc‘abc‘.tﬁa Mmeant that the  priotectéon bydtem ust be

fuockon CbrmechtJ at all 4éves, cond wandert all condstcon

of Saut & QAbnorcmod condideon of Powert Syfstemn

—’9 o & Py X
‘D{mpl“w ¢t most Claxe Ho n(i.l:"ftb:"u"fy 3 bp(qnw -’h"'t'ﬂ;'u‘_

priotection  AHcheme 5 Lean il be the
@ PrbboLuh!La

Yo of rwm:f M

cCerctam dr‘.bt‘n?{nﬁ](ﬂfbn . =

When fout occcus on any Aectdon of

1 h e P(‘_‘rf oy’ I,{,UA]('A\? )
jh& /b&)t'}{'hﬂear{ et | bl 4o (Tlr'«ﬁcm'mﬁmt{e he

—faUHTd pection & the heatthg pecteon

¢ o

v I bhn(ud cAolecke

s €N

Scanned with AnyScanner



o Ao - - -
; j,h(?. F(],I,JL,E‘U' Hectcon —fn‘om the /’U»’)‘h‘:‘m without Ci‘f‘f‘(:C‘ﬁ'%? y
heathy  ectcon . Theéd will endurte Continui
5 Fhe. a J ¢ L 0 tnu."f}j of
bzipply .
¢ (/r-) QuitK opertadedn | —
o — e T A o
" 5 nghen PasAE océons UGG Pak oF R Peutr i,
the ldne, _.)(JY. ‘,x_“,;{ri-ga]e-n-( munt opertade f{)f/'fkirli 20 thad mo clamege
(& oone 1O ﬂpnmmfnrtb . frransforementh rnd othor
e fo .f?q}u'“pmmf_ bU the shortt cirecvlt  Curutents
—5 1f faud 8 Mot clearted bkd /)tw’fch(’]f‘ﬁ"c QurcuLy
a5d e ok (B AKely) 1o /:.Przearl on to hmlHn({ Pascts tHhuk
anfenudy Qndmz?arnfna complete shut oclown of the Ay stem .
a3 : ’
v preovinrion fort maauad control » —
4 fwiteh 8&(1;( mMuUhk have pnovc’z‘)?cm forc manual
. swetchigy, Control s Tn case the electmicat contrwl fars » the
:_,ff,mn__n* b mtmbmd ona—ﬁbn can be Ccumﬂzol out L—hnm_-alq manuod
controol »
V?) Prmv{bi‘on forg thstuments | —
Therre must be  prioviston fore  Cnsshriuments whech ey
be ruuv,«c"rmcl . Thene mc:év be the form of ammetet ot
s Volbonoer on the wundt Ctmelf ort the meb&cma cuurent
nuht be
ool voltege triansfortmens  fort Qmoedﬁa 4o the mam
dz 4con X
e Huoiteh boared ot @ pepartode  enstrument panel .
7 =
/sz“mp;_g_ rfj) et :?llﬂ Wt = LI_-.‘I.’;L'ﬂ wnt o« —
Sw£+ch aem Covenry @ ccde rcange of eqpfpmé-‘nb Connected
with bwe’fchina & En’mrcr(upﬂhd curotents  ndert both yprmal
/Sabf}f"\(’) N obnoyemod conditonh . Thn  tacluded © _
n
e ~—3 Seuttches
csoloe —>  Fuses
ey UCIrCCHAE breagerd
—> quoldb & othor equipoweat

Scanned with AnyScanner



‘1) (8 urh'[\r?,

AN AN

’] Ol lr'll LA (¥

Adewvice n*}!.--‘". ch H’wfl luu’n-u e R

e faning N l';u;]‘jf Wiy
1) (et hu.‘rri’ furfu.fl, (1 oo '“{”' (l
' ’
' A ,'“'l ot toodl  Condi lonh bl o' Crey f)a)
Canaon o )
0 muur't 1he l'rfrnllrd Coauted)s ' '
e ¢ vato EfN0s
cof oot of 0 ,’,nujf ) " }

U)lu-]') ”H'

Voot ? Jhe Conlacd,
aqn ol oh rh[r-{l.ntt'af

) '!j(,’ (e

[rreiv [,.” f.[,(l:', ol l\f['f'l‘l ‘f‘*o,"}‘l‘ L

”)r'}". [ [)(urh'luhrlrf(ir

Capo i j!‘f .
/.,!u.i'fr‘w, P

. [
' p cC i
Q']t’ fi:-.'h';(!ﬂ lﬂi“‘l] J! i

I vege Cratriont
>

;fI] 1o o ! Jowid “\""b ) (o

@ FU.Z)(’?_} X s fn ((Lre ) I;’.J}u;uf’_. l,“,'w v vl L0, it

- VA N

i . oo Ao Clarteat. 1
ﬂ:l)é"ﬂ /.’Jllr'f'[) tuhrr'h maels when  excensove HLrLes

( .
: j docer ddrae . 1L ¢4 cnseac o o 20ti'e

with the ¢irccutt . o be Privlec fol .

@ Cincuik P)TC(’(IMOILZ) -

NN AN ONNNAS
"ﬂ Cfﬁ((uz"‘!; bno_ruzm(_ ch an ('(U}/(Jmﬂnj_ rnh/r-[—, o (,r),,n ore

Clo/Me o 9% {mr-l.or(_ cll rlhr"f"fﬂ"f?ir})\ /",ur-h as 'ry:lwm] . £oint

1oad and favlk f‘r;nrfrf'lc'rl)ﬂfj- |

4 L |
D P?itlﬂ}) ¢ f_ﬂ' ffP»{'fYﬂj ?"/ﬂJ (1 (-h},l”'(pl fl!l’)("{»}l ff!"ﬁf'('!“. 1},(’
A e AN (

favlt & pappties enforenadion 1o the becoowor  {onc

clacsdt  Enteraqaptcon

o
ﬁ/.ff 5 U ¥ I‘ff::r;.t{_f)f'(;-,a',l‘.

—_— When a mbere  of ;J(f!}r)urﬂ{)uf, Ore.  fooclogy, r'f"""""“f’j

at the s ‘u/hff”ﬂf' have 4o be rr‘r'urm.,',r'[ o e
.tz‘_l_f’Ffu_t'fHﬂ'J b - bass, o (aed o the Coommon 0o i o)

Cox po (004

s 4 njz' b bosd

(9, copper rends o then

X opertedt. ok

f;:rj;].fr,r" 1 sy
i I())jj”“".- Vit qe
}L

e
gl

Janl

oir

(A

m

Scanned with AnyScanner



clade
3 (-L’b(d

can Mot

xncel 5

1s .
LT?E A’(
37feo

L ort
flows

5511’:'35

or

fd —

4

atedio

“Hid Cof

D SEOSLQ Bub - beut System | —
A AN ANS N OANANAA

S The hingle bus - bart  System has the ziroplest o(.gﬁ;ﬂy)

and 5 wsed Fort powert ntatdar - It € alro wed én
Arnall outdoore  stodfon hcwr"ﬂ@ \'l’-em:!r,“vwd few oufgodng- ggp

-~ l‘\ne/a .
o enNComdng Feeclos and  Le

—> T2 ﬂener(utorws oui-gom& lenes & Friansforcaen oo,
connected to the bus - bau

— Each generratort g feadert €2 Con trolled by o clrewit -

breeanert
__y  The csolators Pemit 40 tholate genertatorss, Feodens

| I Transfortmend
S R

rﬁW% i— - Liow tnitcod cost,

—>  Liesn marntevnance & A2mple Opertedéon

D—c"/s-cw?vanfageé dee o Tho bugs baw eas ok be clenned
ANV AN A AN
repacnee O rested without cle-energéning the cohole
/:-H,sm. —> If a fautt occues on the bus -locur 74setf
fhere 256 o compléle <nfertuption  of SUPPLY

NN X AN AN NN~ X a NI 3¢ e

— To ﬂﬂﬂrga 8209;( oding  ptatons whow  poverod VO
a0, onotatled , A& o Common Prmdt'ct ‘0 Mcteona -
gose ghe bus £0 dhok  faul on 027 peckon of He

Scanned with AnyScanner



AT EEEEREREL "SR beie e - L
[”'.‘ I i (O [ ,-.n;;‘fi'ff' ;'ll\rf’ A o) - lI

|

& hecteony

(7. 2hows the bas-han déveded 0to

luuu.'f'.'.uf i e holadort )

q 1.”;|;.f,|4 l.(! 8| ot lf

Nclvan ju::]l-u' .

|_| . fawtt OCCeurry oN e sec lcon of the buh bar, th
¥ " \'h %

e CHeon can be t"uf\f‘\ft’-’ t’l':"!hf‘-“‘ QL 1€« h}t/ “’!L. l"'f'i 'f

jf" f'”;r.n 150 ( h“'fl]-ﬁ #

}I\I o foual QOcCtacy on -H\ll/ j('-.'?l'(':[ : the Sfouut cowrwnt

Much f ower than oth  wnreq !r"c\nrl{{"".\e'.'! bua bt .

¢ f‘:'ul"" oY, mamnitenance  of ‘.].”_J rection of sis l:l(' i\'!a{

Can be  cearidend (_alar:re"t'l“} Ot lVJ ole (.;,-.”yk-.-l-f\?:f that
( .

5CC Heon {'!HU, 1'14'}\,::‘;:}.\1{':}r} tha [‘m‘,‘_"-l_n.-"(. I':/ O ("x‘an{."ia‘i.

-

'J}]Jff r‘{{'\!-‘l]

1\&:.(3!("(‘(\!(‘ buws - l.)(yt SUHFm ¢
o ™ il e N _, |
Jdo g "!”\:I" btaddons y &t &8 r:ml‘mr!r‘u}f_ t oot f\:.k-.‘.

:-'J\' Mainteance 'j}r‘-'lli\l flJ[f'J['li‘{\.' ah Llettie o 1T 2 0h

) th i"nnh‘m.-‘-'jf[ ot "-Ermu'rf
(

( !

f

3N tli{r‘fr’r;_ lo (O lh AN ”h N (Wl‘f.\" fe e e f‘! Cext ! :\
- d i C I A 5

) " " \ \ . 5

boauce . U.n‘rul b (ned on Coporitant A ool 3 E
W Ateddony

.. Ihllh f\ IJ\"!'"..LWH LoD ']": \‘I t(:"i\ '.1“ ) [\ i A s )
~ A 6Ly 5 nxxn Ry

" l \ And N e .
l}{f ) ALPN | }!HU(. “i{"_\ J‘l).l{ 1|

[

Scanned with AnyScanner



?77

. — E__CU'_'}'\ jcnc:r“\_"li‘rt &N fecclen 0y ’nj b crrnocted e
\ - _“_ ) cienle ; i_’. " -
L eithorr bu bt th the !'-l!. k plea |
Cof }..‘f‘f' ot ¢ r',,f i-‘ PN CIT Ta%a | 1: “" F
——————— —
PO _—'T- ° TL\
< tult" ) .
T e
R ?'T’/
BUS Couples
ﬂdv("ﬂt G ()}J 4’ —
LV NV S ﬂ-’w\. | | |
" w o > By ”-':Pr‘“ﬁ.'{ & macntenance A 4o be Carrre A on the
? Ntercrtupte J o 7. fr
PrLY main bus , the AuppLU nepd mot be whiternupl 1
£ r'}ir‘wﬂ_ I(.\nd 0N b(:'_ 'l'ﬂﬂﬂ,b{(-_‘ﬂruﬁ-.‘l 10 f'}u,’ r',".w:.' “If‘_ .
e L a fawk pccurth oN the bur-bait the co nlr'n'-'f‘J
o4 }”""PP}H/ o the ok Can be mm‘nlru‘mu( I'_)‘J treant -
ban r(-Jun'Y)d M4 o the other bus -bost .
1 -]{.‘fY_f | | " )
'III o L1 L (1 Qe curt ; Comem D (1 WAl
2 (04 . : e
| f?f'l ’ .)',I-..h_‘!\fl
’D(’p('ndrﬁﬂj POV the ol taﬂe +o be. heundu ° ]
| i doort tyPe & U Tndoost R
n'mmj 2% Cmeﬁ‘ec! énto D outc &
@ out -cloort XypPe 5 —
| _-—____-—’———'_"___'_,_‘-’—_—. . ]
. b d 66KV, Swichage oot equepment
] eon
. fort vortages 4 e "
o LA chﬂ)hfﬁ“QA outdoorc « 1t 73 becawe “ort Auch vortage
the cleartances jo edtu el N Conductorts aad tha Apace
f‘n’; - N . 5
o nﬁ,q}@rmd forg rwitches  Cut orecaueny y riaasforemen
and Othue equipment betoml 20 qrecat that ¢
~ <. \ ‘ r(‘
- cyntall  adl Auch «NU_L-zanrflf 'C-ndCU

Mot economicak o

Indoon TYpe -

j’i»?kbgem 0% 8
of elonomi consloleralcon -

L

I

forc voltaye et (6 WV

eneraly cnstal

Lelo w

Led Oheloort be c cune

Scanned with AnyScanner



”:r_A. r)

oo

wf

Juoxerrd  fran} Ty POVFY )
| M > oyl oy wapefly ME U
ﬁ____I_.z._F,, 9K Jow YorYyn guepovp, Mo Y 0 um.mm\
Yigh ORI | Jumnn,, TN-royy gy gpoagpubon oY . ¢h

o 90 gy

“worky gt
MY Youwfowoy X mcrh.fw@\
D (¢ y
Y owvonapop  yuormmy ﬁQTﬁ._oJQ 0 P aby o L. m._\/
ﬂ —w Htuc_u.. %o—iﬁtﬁcﬁv bYR ?Q:C%Qcm J_&
V] .cnt&... GO Eangy 40 uaam)i.min\ TOYE of  Junnm

oopd 4o woppoagy N wodRy.

PO - PIoYY 30 gonron. A1qiqvad  wormagvo w yp ™mouy

o Wtfm\n\cbcﬁ.r “2 11 .an:i—. Y uQ uév\_ﬂ»mtﬁ_ YIS P

200 p i
v Rg povors va wopgfle sromad OYf UQ w0 - uoycy q

— ¢ QLYY Crvo;o:ﬁu«._s .ULC%. ..m,CttL:.L_rC\W..

VO SYLNM D ) - PIOYY 0oy JO  GUap0pIN D GP_._:.
.E.-_.ch& MY @2 owrd Q) Fuorwrys mécci, oUNMD N FIR ) Fuo

.u;_;«w 0} %cc- :,tthm,b. \ﬁu_SﬁL ,E.__.Cc Gornnyov 4 aqr 4o _.M.QQZ

1 " vy

R S PRV B e WD B
48

t:.;m.u

d.,.,.: 23 _"wrv

)

" _.,:._.:_.::uuG .Q.ECC_ oy T&Cq\ ¢
pogy 0 L Gouyd ouows 20 suo U GORLE FUornMD ;5;;._.

VANYY Yony Iuompat) WU 409 oy ;5_.:5;;

” l._.. ;..; _v_.,_:_..
[

L]
Cupb oo JQ

) . ) !
syl g ) g¥n2) h_:t joo o omysior N OAOEIv 2y

)
Ao Yo} Y 7 .:_L_L.:;_L ..x._:z b -,...._.___: M::;‘_,,:.L .,ﬁ:

)
SOLGAD ) ot T.:::t; triy g T_ax_:_;.:;

b?.?.__.::.__.v dare

cuud o o ua e O 2By gy g odhy

Pory g gom 40 _u.._.:\:.:_;_h.H 7 :.:_h:._\.z:_x UOPLS b

TR t

Scanned with AnyScanner



el

riem

a

]

bﬁq‘fj 1 }{_'_'i I .r_,f" / !r}_l_ *[ & ity f_ C_ "_ 1 " Ll .""r_l(. (. _'.'_.-'_’.
L.ﬂ.‘-‘..__\, o\  Hn AAS A | R

(:\t{mmefﬂi(.o,t Favts O9 3-5 SYStem [ —
x ¥ ——

- XX
—> The foautr O the powert systera

C»L)hf'( I’ﬂ (]E Ve f") '|'r.’.r‘)(‘
\1-

ey M ‘unmr" frecceck
t

fault c ot

cuwuweats ( o eqral
- 1'6
i the 1énes woith 120° CJUJP'MFMM}{) .
T chort o

TDd called a s‘jmmq—}m‘cat fault .
st 7y mmetricod favlt occuns when au the 3 conductos
Of o 3-¢ lene arme breogght  dogether pimutancousty
into o. Ahotk cuk Condétton as shown cn fig -
—>  Thes type of fault geveb rche 1o b\dmmo_ﬂfcﬂ cuyTents
Te equal Faolt cuvtents with 120" oldsptacereat .
—>  Thw rw&m?raj" to Y. fourt Cuuteends Tr,Iy & Le
Wil ke equat en Magnitudle cwith 120" désplacement

aumon them
—>  [Beccuwme of bowanced Matue of favlk , onty o phaie

Need ke comnidered N Coucntodcons Hioce Conddddon
0 the othert #wo Phabeb bl aro be Mmclast

Ljémércur,“on of Faut cwutent  —
X

_.,>c_.___._...-—-)(

e & UJhen oL bhortt cOewzt  occuty ab cmla poDnt ch &

)’D(‘jbﬂlﬂ“ , the shord ~at  covutent ©3 Lerndted b«d the cmpedanc®
of the Ayatem upto the point of fauvtt .

o i ""'t{f]‘
> Thus refervaing do g5 6 & foutt Occurs on the Fee

o poink F Hhen the mhort ct cuuent freom the

o the
on il have a value lemited by

denertading Htode e Fpe
2 Frranhforcme one
timpeclance Of 8Qﬂe.rccxf0rt % A 7 b P

dance of the léne between +he @f-:mefmdﬂrt

of fautt . h
~> Thes shows that the Knowledge of Hhe Copultce

Scanned with AnyScanner



M e chreet when futi-toed cumweat b flowdNg

ot -~ cumiwag &8 gelen btd &

T -+ CARESSSESLTEEERRE TR

A » oy J J i 2 ¢
.“\\‘:-\ "\"l,\l'..‘:\l\‘.\lf‘!t (\"\“\! l"('ff‘h}‘t:ﬁ € ’!]l’. l(“ o

_ »  defes
vt e Sy Ne £ \af‘m' c\m["nufm\-f fort h ‘
U

w

Mhakd  of  Short - cdtcot Coruuents

1) manyg  Adtuddrond the ampeaances I-"m?‘irlff] +he
(]

1!\\1 nd € C et
Witieaes) o eactertd & Jeneaatorty .

‘}:;.}‘l-

Qe l‘“U”'“J ttcacteve Siech a3

\\\'\:c ‘;\ \ 4!\";\{\ .:i:\: |\JL‘R{“{ ”l‘-“‘)-‘tb‘{f\/lj.. bfLi fl.;l’]_(}f[@[ -{hol
U

bodal rreactany 1 calcvladdony  excecds 3tmed the

cessatane , the latten 3 Ubialiy ﬂpﬂ'eded '

Mhe e o titeduced bd thes  adbumpion M

\a‘.. L }\\..‘1-_\‘_\:

&2t penciot 2ge of the Htotal r.haﬁc-*VDUC‘ge C”"“’PPQ“P

@)

el X = 1X x loo
-

Whea® [ = Full- toad Curtronk
V = phane voLtage
X = eactnace. M ohms pert Fhaz‘)a

J.x = CKvR)X
““—'———-________‘____
0 kyyz>
C X s e reactance o ohmy

X €5 i on s . TR \
_ \ ‘I.f:{ riactanece {’f((ﬁ(‘a‘t— AN ih@ CUt » thf(‘l

9

maciowy ST O o -
Y Paaatege weactance (7-x) can avo be expreyd| .
s of KVR and kv a8 an olery

dse = V/y _ﬁx( :oo)

NentCllY ING VO oL as
| W ous aii. o
: 4oy = Rpmeats wed ¢n the e
Arem DoLE. ¢ .\T'*_'\'J‘".', {- ~
; kb Kvl mer‘nsé : lf\:‘rcff-m“cp ctcd

(10«
Iho
Vi

DEA

Ol

Scanned with AnyScanner



qog—f:n‘(/} ,

1

iy

"”(_"("("?)/'.)HIHI 1o "‘“! e l“"”"“,“l'!( (eose Ingeol.
4

"\'I » f p .
the olenenls o O mmon  Kva | mr‘:f‘ v theé g oo
L

9y WOOLY) aty |'n’l’,¢' (Vavisl

kv rrf\lr'ﬂJ ¢
V"‘ Fee o '”(}({l f"ff l!f"l" 1A v P, a2 VNV / ﬂ; [
vt ed Fuf tegetdeier
od rented Logh

.'.Eﬂ‘)('i!‘!' LT { I~ vl :
(he P rcodeec & of  Dorcanal, Z,fl_]}.lr-m VOV g 1 2k, v,
& cotreOt ot tho. ‘l"lnr"nf, of 4aulk f))(f-)r cottwedl O Wl AL

shm ek, - Checodk <vn .

Lot Vv = vnoremae Phase votkage b VoUs
cn aapenes o e,

Known ah

ffeett - J_wru‘f (*cmrrénr
KVA »

e X = P@rcmntf‘tﬁe rceactance. of the system
on bave R uplo the faumr Polot .

1=

ahort- cireevit cumwent Tse= L1 ( LU-')/./. XD

Shorck -cut kvA Fore 3= Cub = 2Viec

1000
= 3vl l Ot
o X**l“b/,x

: = Bare kuf X 100/, x
B ocatcon of Reactors | —

F e T A % NSNSV T VY

D Glmertatnrc,. rteactort § —
R wts

when the reactortd are  coanected €n percces, with each

5eneﬂ:odort ; 'H"‘?Ld w. Koown ob fdenafca;borc rteactorty .

DEH - advanteged | — (henecoders
— S St GT'

—> Thet ¢4 o Cohtant VoLEGge
olop & powert LoSS €9 the reachoy

-—

LNven dﬁm?ﬂa Novenal  Opertadcon .

—3y I¥ o favt @ow Occurtd O anca/
Feader , +he  conténuity of S“PPUZ})
40 other (5 ¥ ldhey 40 be. affected .

Scanned with AnyScanner



feodere thea e
4 _I"'l R . Ot a laﬂ
.f,'{"' of Ahord - corcuits  ocLut on feedent , ge Nunsbey,
| of reactord o2 used fort Auch coreults .
Gi — Grenprodorss
: ~/ Ora (i

— Rusbeurs .
' Reactois

Feadeas
ﬂdvon-l-_ad% { —

TR ¥ 'a fault Ocowes on anU Feedere y +he VoHtage.
_ drwp <0 ¢bd actonr will not qffect +he bus-boas
'Vo&agf bo +that +here 94 a Little tendency Fort the

aenmadvrc +o  Lode zbﬂdnchrzonr%m ¢

—7  The Ffowt on o feeder wdlinot offeck othen Fecdens

and con)‘)cz.q,um.tiﬂ the effecds of fFauvtt arte locoddsed .

Dish- aovatrgesy ! —

—  Thema ¢s o condtank power foss & voiage daep in
the renctons  even cluning Mormal opertdaon |

—  If the mumben of genertodoth 2. Sncrenned » Hhe 3aze
of feedent meachs will have 40 be encrwased, 46
Keop the thodt -cut Curutonts (within the racngs
of the feeden cincutt brigouwes .

2)  Bus-bor neactors s —

Tho af;g\,e Two methods ofF ,toca}c"ng reactord }:ufr&m frween

the. d(b—CLdVQnMﬂe fthat Hhert & conssderablo VoHage
ortop & Powert (0ss (o the reeactertd  ouen oh.r_rcr_"QJ Yorumad

opertodcon . Thia aduanq‘cgje can ke Overtome lmJ \0ceete 24
‘He ruactond  on he by - bz .

1

|

Thes

Scanned with AnyScanner



) QQC}']

m(“st‘

W,BQ,(

P
J

e

‘i' (e

are. 4 moj:hoc{fa forc thiz puic posio m,‘,,,u;%
D Reng syster %
\D Tce-beut system .

"]'h ere.

— (.-I"-‘POPH('dnﬂ;

D R sustem | —
buws - S eus-bont

Roactor

—> 10 this Joysten

bare éb olevided énto
there Aecton
h e

Feedea’
actortd ah photsn €D {«?;y

o5 e pesdey O Ted # ooty - Lndor
ornedk Ope_rra&fnd cond 20 5 cach fenest adore will AP

b ouwn HeckoN of the Load & verty Lidtle, powest il be
cdorts ¢ Theb rrohutts in oW Powp,( tosS
o the rreactor .

Hectionn aod
Qre, connzdtd thrtowg

one. aenor(cﬂﬂrc
]’J | 1’1

fed bg othert ~ene

& voltoge clrcop
S Howenert the préacipcd advantage of the Ay nlem { 7> Ahed
onLy onL genmcdﬂr(

éf o fautt occurd on any Ferdest >

C 4o which the pard_fculou( fForder ¢?
Foodd the while the Curercont fed

Orthest ﬂeﬂena:i‘of( § rieactos .
£ bus-bat & af fected

>  Thowfore 004 fhat Aectcon O
4o cwhech the feodert 3 connected 3 +he othor  peckion
be,fnd able to cononNuUL o Norevos opeu—to:[-c)on B

@mwkﬂ_’_) roainty”
frtpm

fFootd cuvtond

oy penall due to Hhe praenct ©

@ Tee- bort  System o
—>  Fy- Shows the e -bart A
fvabzlem with te-bat System ot 63
£ie - bart Ayntem thert @ effeciively +wo
poteh between Hectcons A0 that  toactorns MUt howe

appreoxomadely hatf the rwactance of thore uned D0 &

Hbﬁ‘m 5 ComPaﬂr’"'na +he. rtf’og
cleart that €0 +ha.
reactorts ©N

compartobte TN sytem
Rub-bar

React

e bow

Fogder?

Scanned with AnyScanner



Dch - aclvantaqes | — f o -
pr ) R : . that b requees
- AL S _I_fJ_r{'\M,..-‘}ﬂ {{) e t L {
Thes -""-)jf')h‘m hay the o j T) Fcq
ol Tnat  but - brut e the tce - bt ~ C\j
an add:teina Tjjc
vy he Ahoret ~Clet
’ 1 ?l‘| &l .IJ.':' f: f--lr f ' . l:“n c.{
et I rrcalterrh Coir
CLemi i:" f 1 A Leri i ' l' ” L " i -(hll
e , eVl (N Y AN rtoactonl ane, = E—
}‘11'.“,“;‘ y .}.f-J'. f-- natl ecicHnnNci s Wit N ald an . {}‘J—} -
CoNWX el U (r uith the / ILf';”ﬂ"-' nt 3, b b L N
Decnd
|
: o fhe complete Nettots
> Drrat o Ayl ikne ddagram  of t I |
’ . 0 RN = 7. I i“l'n'*ﬂ oy r:l":’- f_q, :
e .*;{rr.‘u)} fhe. rtade Ilj y Vol fﬂﬂﬁ % PJT 4 1 ,
of €ach h.'. wment of the matwoedk | R
— Choore o Numenc f!”f{-j - Coenvencent value ot bate Wua
n,-,r] conwvertt ol P rT(f-nf_ﬁJP e actanced o thes boase valie
y, Corure! rr. nr!-'r'}j fo the /Jfﬂrjl(-”_ Lone nlfrwrram of the Nebusri
L -
~rrac fhe rwag {ance cl -‘"(rj}nm }_,hm_u("rg ONe [—’}1"‘1 ve of the
Hystem i the necdiad « Indeicate the 7 rreactaaces onN
the bore KvA M the reactance dfﬁ“ﬂ?ﬂﬁﬂ « The triaon-
fomoy on e syptem showtd be  rwpreerented by a
rtencfarxce cv Zserues -
£

— l"*'”f'f o toted ). rweactance of the Nebworu tepto the
point of foutt Let i be X v, .

—>  gond the fwi-bead Cumeat  consce qunrJr'ﬂJ +o the
)5 Lectecd base kv and the Noamal F,{‘j:b-ifm \:'on"—"L

o the { oot F{‘{\flf . Let it be T

—_ S}\or({' -t Cuwuyunt Tee = I %X loo
o x
Shont - cut- Kvh = Bare kyvh x loo

/. X

Scanned with AnyScanner



v,,;#—.,

| ﬁ r(-f]_ Hhowss the /-'1?’)1:* It ne &

THhe pertcent cqe rre edance of each
ON 44 pwn .j PO fff .
dhat will flou " nto O "':'_"'l' > ._‘L
& pas Let the bare lUA
A ot the bare ¥vip

cuteronodoen

Rcnetance ©of
l:/‘_‘ )(n _ _‘i 5000 w 30 . |1t'1 1/‘

|IsTol
/- Reactance of audennedore B at the bas KM
'/ XE — _:‘J_t_zﬁ‘_’““ ¥ SU = k‘}l’ - /
gla xR 0oooc
l Ithne ("”-rtéﬂi COQ“Q.?)PL‘-ﬂCI:ﬂﬂ 40 35000 Kv A ¢
K\ A L = 3Svovox 10> = 1634 A
V3 x 1a X103
. | Evoe u\.uﬂ. 2GR
A ¥ 30/‘.
: Qv ~) B 50 _
" A ~ e utnal 5
-Hhe | 2000V _ PRRATIITR
i F Xa = Q Xg - 3357

an - Fo'/- j
@) Ty

o
,—n’C‘f!f'U. u/u rre actance riom 8€ﬂena+on Nevdrial bptc
Hh faut ponk S X = Kel Xg
| = Xexs
Xﬁ‘l’ XB

= FOoXRIE. = 23.39°
Fo + 85

g?()r?t Cuit C{—MQﬁt LSC - T % ‘O;\_____
¢/ X

= &34 % _109

3339

= Yzzon Cm)
E——

Scanned with AnyScanner



2)
r rteactancy of 57 ﬂgﬂlc"gfbm reesz rtance .

A 3-8, 20mA,loky Cutetncdoen has <oiernag r')—
a ]

Fend th, [
.
@ XHertnak reactance pest phase o be. conaected in Se.,{u ”
cooth 4he outercnatore A0 thet /’ﬂfﬂd‘d curutent ofy shony b
cizcuit oloey Mot excw{ 8 +2ren ﬂ’uz Fut Loael CLWT_O—Q&‘ 5
- __\_H'_\ ;”
s Fut ool curwent I = 20 x10° ‘
' O 3 o

= llsy4y.7 A —

t - _
Voitage per phase v = Ios_;oi = Vb8 v

A the Ahord - -kt Cwuront &% o

! Jo

'

ad cwuvwat ,

A, Totad petctage  teactance rca_q,uc*reof

—_—

e

Let X be the Pert phabe eXderaal Toacrana veui
Now %tge readtance. = X x 100

.:__>

X

Pou-toad cuaent . x 100

—
—

45

—
—

fl

Shortk—cut Clurtenk

(V) xloo =

‘e Extertnal Pertceatage reactance  requrned

12+ —bgs=

%4
loooo

/3
7°S X loooo

“‘-'-———_

be & -tdmes the four .

Sot?

-~ @

195 /.

75

X [oo

=y

'\}Exloox

O35 .57

—_—

1SGF

Scanned with AnyScanner



*——.,

K

L‘Eﬁ
J‘(f,

-

3)

- TR, 5
i v :/é :

Sol" - Let l0000 KVvA

A 3-phave trcannmission Iine operatoq ak loky and
ce. of 1% and meactance of 4n €A Cennected
fodéon bus -bovts ‘H’irwa{jh SMmvA Astep-up

of 5. - The bus - bazs asze
bavéng o7/, eactance . Cobiylede

havc‘nﬁ o rwehisbtan
4o the 5911@1 3 o

he the bare KvA

Newtral
‘7 reactance  of atterncdoe 0N bare wvA
0 i = |c/
oo Xg = J100C° _ xl0 = 107, Xa = |
Jox 103
°/o rreactance  of frranaforcmert 00 bare wvh X1 =107
5 X102
RiL =107
% reactance of trrannmésscon lcae <3
Sy, = K kva) X eactance n .q. % X, =
10 C kV)? % £
= looco X 4 = Yo7.

10 x C10)*

Iy - l—n
o/o ade rehststance of frransmidhion [N

-

1o x (l1o)* _

Forr o foawt Okt the end of a trianamission tfae (Po-

Totoal 9+ rreactance = ). Xa + /e X1 T+ ' 2
= 10 + 10 +40 = 60/,

Yo reesistance = 07,

- e ¢ ‘_[ L 310
: “/- cmpedanc,e frrom ﬂenerg(u-r:rc TVleLdna F

- .

fault W”t fa = \]&CGO—)“"—PCIICT:':’ = kD¢

. shortt - cirtwit xvA = 10000 2 55/ ec-

Scanned with AnyScanner



L

treanhforanesc ( poort F)

newrtol (4P
TO’LM ./' e actodco -Frrorn 86”9}7”}:1'0!'{ i 7

fouut potnt F, = YV Xa + 7 Ar
= 10 +10 = 207/,
o Short_t.. cirewie YVvA = 10000 % I{J()/:‘LD

o

= L0ooo uVvA
—_— e

\@f The plant CW—E‘%E’_-;{ CL__?J‘/@ aeﬂofwﬁﬂ(j Siotconl Conzists

- ,;J 4
Of two 10,000 kvA 8mwaﬁrd; of reactoncy 127 euck, ard top

5000 kya genertadon of eactance 187/ . The genestodortss

1 oo comnected 1o the btation bus-bass from wheéch oo
S H0Ken fhfwl{gh 2 Lovo WA Akep-up Hreasvsto Ut ouch
ho’vmj 0. reeactonce of 57-. Detercnine tha onoxéiroum foulk
MvA whech the  cliewit breakers on @ -

:D Jow Voltoge side and
D hegh vottage Sucle Moy have 40 deat wocth |

Lot 10000 A be the bare kva .
Th.e Pertcm»fa(je rreactance  oF genertadorta .8 & C and that:
of each transforumesr on the pelected barwe kvhA 23
/o Xg = 12 x10009/(0000 = 127/-
). Mg = 12 % 10009/ j0p00 = 127

/e Xe = 18 Xl0o0o/gpoo = &4

v/n? XT — 5 >< 'OOOO/S'DOO - [07-'
So66uvh
\—@ 12, BRIA )
A 6 ef Lo (? 137,
Fr |
(= ct AAAA. Se00 %)
AN o6 Yuf)
o Wi wv
503"{,‘3’ " L MT L4
5 ]

. . ? | [

Scanned with AnyScanner



(ohen the Fouk oCcCuns 0N the Low wvoptage Side of 1he.

o
J {1he rreact+ance dfqg;mm at the

j_rtarLbFOrcrmrr,( pont F,‘) 5
sHetected bake Ve el be as shown €0 Fc‘ﬂ .
obwouma, torat reactance uplo the poont of faust f

7 the. reactances of +the
(b the partanel combénatton of

3 atderinatord -
~/. rwactance Foreen  genenatet neutrral, wplo Favik

e Totad
F pont F, = /. Xa Il 9/ Xa 1 /- Xe
% — a2 U367
= 6 X_BG - = S’IQ'/\
] G +36 : L(
00 X .1 — = 194-5
2 Faut.t mver = 10000 X'%T;q o006
: £ e
@ J;:D when 4he ot occuth on the h(ggh voltoge Bide of

treansforiver. ( poont Fy) , the reasianct deagram el be
a5 pHhown &n £

- e

A9 367
3¢y, 127/

Totat r/“ rreqctance  from 8'2!121'((1*0“ Newtrwd upto

patt podnk Fy = 514 + 10 = Is:147.

(o000 X 122 7o X'TlcTEB_
151

2 Fault MyA =

£ &

= 66

——

@ AN kv 8mgrcaﬁ’nﬂ stoteon hob fourt Cdenticat 3- @ Qiternafoch
. ., . There
F,B. c & D each of lomyp capality and 127). reactance

arce. $1wo seckons of bus-bart P A& JEOKe
AHertnato

d btf e reactor

A & B o
rtated of JomMya wlth A4°/. reactanct . h

bus - bat Hecton p & outtercnadortd
K meckion , Load €3 taKen A
tronpforimens » €ch

e & D 1o bus-
Connected 1o
bort peckon g . From eac

O numbet of 5 mvA , NKv/GekV Step-up |

hoaving a reactence of 37 » Cacwtwe fhe carvent Jed g

- voptodt
/ foudt cf a Shortt=cut occuns onan phases Mear the hgh - voLty/
gy T SS— e

haovah

Scanned with AnyScanner



-

L EE——

: (' s orumese A
{ereminath of one 01 the franster ¢
pL fl'll‘l\ :'Q v
' A
Taal %Al | v Lo mvil . "L,‘w;
-~ 3 |2/ 127 127
ﬂ 1.‘1"' I__‘ (\\ - [‘\ 6)"1
| 1l ,
|
jomvi? |
I . _\\! / , . ]IW
(TR | | p 00 J & ] "
GrvA A LY
i Fatal Al -
.q /‘ ;
<
[
.F ot |1‘h\\‘l‘\. be the bane vl i

. D) 0" the.

o/, rteactance of L h "']"'a').‘rm!mc { B8

|0 o

X 12 =
10

the nreactert on the

muf 12 '/I¢

l (1

bate mvAl

/o eactance of

— 10 xay = W/~
|10

trransforumert onN 1 he base MvA

/¢ reactance. of the
— 10 x3 = 5.
'S
When Favtk Occuns af point F, the ceactance o <
or the Actected base mvA win be as shown &+ Li)

Newtrial

127 {!‘ gf.l?'/- I

E gt‘f%’ 124
]
‘

_('ﬁ. fﬂ_'l/”

% 57,
L

“u

\] S Sy

_l‘\,{-)f. |-‘¢,tr{--fl':urt reeducer 4o the cutk &hcwrl a £ q (0

P erraat /o reactance {feom Qenarcecter
1 1 s
ger g

G/,

~eledried ({f_']in FOw Lk Ppanl F

24l = _30 ¥ L i
‘ 20 +6
5. = Ba5 = Wl
ZF
ik

|
|
|
|

R

14 the b - ;1',.'1,{ FL..

Scanned with AnyScanner



. RS\ nuzuseus—nu e, =
et~ B P

Faoutt mMvA = o x oo

(=

—= 1O mMmVvA

Shornt - corec vit Cuwruweab

i er o 100 A ln‘,:{ — QFS A ;ﬂg‘
“ V3 x 66000 -

Q 2 prection bubs-barn connated
@ Qﬂ 3(.{)(33'1(1.ftﬂ8 A1 cefebn hayy 3 « bt 5

V — -
; /s actorry veated at SO0OFVA -«
with a fce -bart ‘Ihrwtﬁh £ rce hrt it o
o0th 127 TR o and é%
: . of b“ooohuﬂ L '
) Each GGMIIQ{UF( C ‘ ¥ b rLb ) F(«nr" _{f”:_ folal },.ff-’r’hj ’fff(‘.t
- Connecicd 1o one Arectcon of bus a -
‘ re W
horct - Céreewit bottecn the (€nes on ofe of
Lo a d@a:) AHho . o m[{ (_E\;J W(hfh'i_t_t regocdec s
Basicons oF buws - bart (_D waoth rreacto ) W
CO —————————— e — — -
- g 000 wih l EODDU‘Vﬁ 50001(\)9
: 19l B N c?m%
~
F
MvA -_(fsg_(__,| Sec-2 set® | A
6'/- ¢l
5 ~Jte - bat
O“fl Rg< 4l Q{_ R, |
el) ]
et S000 kuf) bo the bake kv& .
D with reeactord /—
12/~
X F
1o
' _ newdad ¢fP
orc Totou 9/; reeactance freom ﬂp_np,rm—fof( ¢
Ly L. 1 R
F fault poit F = ¢ al.+67) |
15 XIX = 6-61/
Ve + 12
: : _ 5ooo x \00/g.c¥
s+ ghord - Correndt TPUL =
= 741 WA
= 3Y4-962 MVA

Scanned with AnyScanner



(}B without rreartortt

—(;'-LPPC Ae Mo nenstort Ak -
o aptn the fauvlt pPoang
on /J{('lr,"_f,- 2., ithe Artal riens s 4

[
Of 1‘r r 1/ 40 b o "X
' i

.f‘rI,-J :l-}fh 1

will be o 5 Aartc) el

| :HJH-‘I acnertajont AR
| ot |
| IndaL °. rnenctande W fr faultl |
- r-‘ - '.J | ] !
= 1-;,-"1 - = ZJ' *f
/
-~ o | 4-
.‘ ._-: red - Cirttuik ¢ Oy 1 — - (3 3
= |35 000 KvA
L = 125 MVA
II s e e —— |
s : . ~g Ahotm o
{\ ; A A¢ !‘,r.rr'dr'r'q Hoafcon T©h jrid out ab o _
i j " Cferront
The rrotengr % perccant ra_ﬂe reactonces of dcft
) { - - y B a‘(tlu-.f
, - 2 b - cut
Olernends (ot QL cndft nted « 1+ @ _.;-:,fﬁ _bh. ‘
. £ eqq pu'nt f
- Le condaru] =7
Cn ooy fe cdere Meart trransforumen Vs L.{
Féod the short - ik v fed o the fauct -
& T Lot us choo he ; tug .
s Lot us choose SmuA ab the baze vol
S01 4 — o
\ Senv @
150y v f \t b & \C-W'q
: ..'- o, T’ 3(" * @ ’}C"’ @ &
a5 +53 ™
b 4 fj ["fﬂﬁ‘{ '.OM“P ’-!
y* 'f. 3% ‘ .
\c r} | (e T 1o’) | tio-bos
G - s > 5 —
' |
. =
= g \ m.‘_,ﬁ
bl’“ﬂ‘.’ﬁ NJ:.A; ') A 5 h/\/]-/u

% ./-, wr\,m ) N’V}/\" S I M\",_,\M

| d/

o “a(’ aeactnoce  of each Clr_-!‘.-tiﬂ-‘flfr_‘-r( on the base ch
Ji s )

= 3o0x5/i1p0 = IS

- ) g -..v \‘
.J'fj' afq(— l'f&lﬂ.f:{'fla'!{_p_ I‘,{' ,_/-I[I:f] rre ol k‘f‘ C}n t}“;(_., il!’j \ I'T

= loxs/jp = 5

*/. ole reeactance  of cach trcansforumen on thg
/e O

b;}}e mvﬂ — 5 ¥ b'fb - S‘_’-

Yo tal

A

Scanned with AnyScanner



Neutad B C ~ el .
—* ! , :
- 3 7"
5 ! ) 3
v 31 l { ™ 5 G
\ T
[ - -4 ‘ -
i ; I
X 1 L 1‘ = j . I
o b | » ! 1:{
- - .l
1 ’..\‘ | F ‘
¥ _|
yert Ao Neichral
Yotad *fe O q¢ rroactnnce AT m  qenern o1
- .I ) ot 15 % LSy
upio ot ].‘»'u'ﬁ!-' = = & Tod 5% :
— 1S X \S 3= X5
15 118
= 3-5 +5
— |2:857
| ¢
) S

~\ - ) .
Shortk Ciatyrr mvp = Bane MV . Fautk raachan

5 X |UD./||1“5

2>

= 4-0
2 a bub bart
T 4o buws bouth A %« B U €0l bt{ a L
ne.  pectcon D — bus ~bas
. I':‘f} YLD
It rraded at S000 Kvh wéth 107 rreoconce
rr(_‘,ffl'r_if-,l 45, | >
- loovo kuf cwcth e

) - - eoach of
A thore @ fwo f]f-np_naiorw i
and on & 1wO 8m€f[cdﬂr(j‘) oach of Sovo ky

rreac toance

Scanned with AnyScanner



4

JFuses

LA fube b o shott piece of metad | tnserded oo TR
wheéch metts cwhen excessive Curuwnt Flowsd i_h‘f‘“t{jh ., &)
thus breaws +he cimcuvit .

ML — —5 [t iy the Cllenpeﬁt form of Preetection
avalloble . —5 It requimes YO Macatemance .
—> tt can break beavy shoat-Cut cunonts without viodde or

AmoKe »
The Amanet Hizes of funse element <mpoxe o Cumwunt

'.QEWF{ME‘ offect wodort Ahort - ekt Condetcons . il
—>  the <nvense tm - Ctuonk chartacternssec. of afure Makes '*"L
ot muitable fort overt Cwwwent priotectden .
= The minimum +me of opertcd®n can be made mnuch Abhorten
than with the citcost baearens .
Och - advantages : —
— 5  Contiderable téme (b Lort €n r'cew?rrc“nﬂ ore reeptocing”
a fube Qftert Opertad<on -
—> The cuwuuent~time Chmadﬁn&ﬁ‘c of oo Fhe cannot
Qliwayh be co-retated with that of the preotected

QpPp areodts

Desircable chartactertéptics of fune etement | —

H — pYe

D Low meﬁith(j -Podnt e - 4N , leed

?D hé‘(_qh cnnctuc,%c\zt‘-*ﬁ ey !~ Silverc, Copper,

) Freee from cleterciorcadéon dueto oxidaton egi- SdwK
% low cost eyg'— lead, ton , Coppest .

\Ft.vae [Elerment Matertalh « —
b 4

o
—  The most Con’mor)g_tj
oute LQOA, Hﬂ, COpPpPUt » Zzinc & s(vert .
>  Fort meall cusviots upto 1o ;4N o an ollod

t ~ _ e e
Leed C lead 37 /s D 63’/—9 (A wed qort maw g

-Fp.Lb& eloment

whed  pnodertfaly fort fw»e olement

of 1N

Scanned with AnyScanner



- Ng
. (oA e Lzlyert GO
(e farnqer ¢ (irucents Coppert OC 5% lv

fl!nI I I,-'l[ rI

) - et b
11 (8 a tghiral [)rmr fcco. to tcn the. Coppen h}P SERSS

c i [lu (" ('.,,’,:'!'!'(Ilr’r-("l - R
fure with considenable Fog, —

FATL @O ._-’Ir_,! d cf a
U,:Lc'f}’] doer nok Mmelt 'Varud,-

bag o coquicvad e ONe

fUI';fH‘.f} "'-‘”-”'1 a /J”}“'” (,upn:i,ooc-( *

l' [;rifl["i;‘][ toriryns « =

D Cruowent rra!r‘nd of fuwre elerment !—
S— I ____'___‘__________-——-—"'—"'
vy L 2% the cuwuent chech the fuse element Can Yioveonddlg-

Cou r;nj without Uw?ﬂjwrr.fr"rzj Gre mch‘(’){-] .
( {

> It ﬂ‘**-"(-‘t‘“ﬂ-"lis Lipon the Hemp. 1eAl  pf +ho comtacts of

the  fuse hotdenn , fune materiéal & the. ﬂimﬂf‘”ﬂdfwﬂd

Of the fuhe

i Funing cwuwnt [ —
y J4 ;:f(: intmum Curvunt .o;t cwhich the Fue elomedts
metls and thus olid conmects the cuk Pm;ie{-}e_cl b}j ot .

> 15 vaue will be mong than +he curuent rccdf'ha of

the fube premenk
Q:.c'rr_ oL
L \

ship  Yoer” wa,;nj current 1T and  cldametert

Wherg kK 65 a. Condtant

kc-] J f.‘o:‘e 'i'h_Q\

¢ (‘:_{Ui,d ‘HMZ_
I {.S Valwd d[’)f")(?lg\d‘b ({PPY-’ '!_,'l"_"_‘-_

e III\I“H"LL"G '

T}':L—' ]‘ wh :'. 0 rf A e t r_‘l q’;) e J'_;(LE‘ L»Lp: N &L‘:f_, "..J-"J["CE-':"J'—-;‘
|

‘_(‘1 cferd r".:' [t'h (g 5a) T —
) > PYLLVJ_ uh h ? Atordd
, Materiial  Oof fune elomenk "
" i -— Tupe sF  orrtad Ik
. I ’::'r -3 {'—"If"ﬂf-ﬁ"’r{ HF = 1 en “L“'?l"r-
i whed
: ¢ & ot of @ Jeamnals

riound wire , the opprox matt ~yelattsn

fure canntant ¢

[
metal of whech 4he fus elems

e ———

D

— jL 29_3 1

C oy
“t b 10

> 1+
=p Fort
Qrﬂpt

+cLeto

Scanned with AnyScanner



st C

-'m”

b |

G _Fuping Fadon =7
. to the

1t % +he rtedda Of menimum —Fu);ind crruent

curuwnt  rtaten Crr

—
of the fure element e
n:uh{ﬂj focdort = M oNE unn -FubzfﬂJ__ Cum'cgni}‘

e wguunk rtz.d‘(‘faﬂ oF fuwe

7 I4’s ~vouud ¢ alwoald mmord. than 1

i el
— 3  Fort a femi-— enclosed 0T rsocrdble. Fune cohéch

i J % +he fundn
Qmplqyg CopPpPet udrce ab 4ho Fure Llement c],

foctore A ufau.t‘ui? _'a, ‘

Totel OPQrm}%na +me

w Prtobpadt've Cwuent » —

It éb the reme-c wvouug of the Finst toop of Hhe Fourk

| conductean

Obtarned ¢F the fure th rmpmr__.ad b}j an Orcdfﬁarc:::

of wegligcible resiatanl
@ Cut -0ff Cwutnk | —
wm value of faulk cwuunt OCtu

1t ;«‘s thoe mMoxim aty reeached
1 (
bofore the fuse medts -

on the OcCCurutent®
host o voy Lonje £t wop olug fo a fair

of o feutt » +he fouuk currenf

dpa'sef_ ot

ObYmmeth Y

Scanned with AnyScanner



r is the

¥
"\,’

.~

—5
—_
—_
{ ;E ,]

G

—

14 e

Ced off

AL U LS

cwrvwnk .

The cutoff vauuL o!('pmd}.a upon -

Cururtent rtod*r'nj of fuhe

Vatue. of Png;_l,Per\,e_ Croutenk

P’SUmmo,trtd of Shortt - cut Cluwienk

V& _Arcing tme ]

_Pra- ancing +eme & -
1t ¢ the tme between the
and the inptank cohen cut of

kl

commencg.ment of faury

e OCLwVs

e ~ - " L “‘
J — the pre-andny tme 5 generaly poncll s
vaue being 000l Second

a -’-dpffﬂ#

this ¢b the teme bet? +he end of pree— @ureing Home &
the instant when +the aute 44 Q,Xi-c‘ﬂau(",blw_d .

@

Tt 23 the pumof pre-amcdg i ancing Hdme)

\_@ | B’b‘em(cfnﬂ Capacty ! —

Totat operictin] fdme 2 —

e

It 6 ﬁ’m o255 ‘value cn(- a-sc cumponpn-j of nqcmm

Pnobpe,d-ff’\/e

Aercvice \}L\!mﬂg -

N Hped

(0

r. ’..rlr"_ J_.K_"._} : -

@O Liow wortager Fuses

6’) Semg - @ﬂcloqeo, rrorocreeable. ftabo

ST -

Recwdrre able {—Luse,

cwment  Hhat o fure can deal coith af rtated

( who Kaown ab Kot — Kok IUV") 2

coecd cubere  tow vatues of foaut cusvwat cuce to bo

cOteic I'IUP'I ?0, o TL£ Comnirts

Confacts +o (.Ul'\tk(;] the r:ﬂ('i':m(‘\’!J fx (‘nuldm'nd \ ’)'nl'\l
(Al one

conanected .

of D o baxe and i'rl-) Ct e
C Qyutlert The bane ¢ of Povicetadn & Covuer e exed

i1,

i

o/

9
Nk
H i

€y

'I_J('})

b

Scanned with AnyScanner



ced

The. Fure Carnricere ©b Qo of (J.«_mrc-_frzm
& hotds the fune element C kenned coppen wie) bA"
st teamenals . The fure caruwert Con be rvertted on
0T 4apen out of the bare when denzecod .
whon o Fault gccuan , the +fure elomont
<4 btown out and cuk b En{wrrruplﬁcl . ithe Fuwe

Cannien b Faxen out & 4he blown out fuwe elemont
" ¢

oh t’(ﬂp[auﬂ ba +he mMew ONe . The fwwe couuvicere ¢y,
i the base 4o restorce. the 2upply .

then ree - cnpverted

Advantages : — — The cletochable ftuse carvwerc pestmits
the rreplacement of fune elemenk withouk any danger (L
o Commd in contoct with téve pords . -

— > Cost of replacement ZA negu“(qabl,a.

Dis-advaatqged '~ —> There ¢ a. powsibilcky of renewal
ba +he fupe wine of tortong hiZe brc by émn priopont

motertded « ,
—>  Thds type of fuse has o fow- bmeaa@ng copacity”

& hencer canonot be whed 1O Cuds of h;{gh faults Level .

USE :—  Semf- enclosed rcawirtable Fures cute made

upto Sooh woted cuwuwnt bt Theivt E?&’.m{&rﬁ -
about 4000 A Therwforee +oo we of thés |

CC(PG.C,H‘tj A ;
rype of( Fured ¢ Limeted 4o domestcc & L‘ﬁhﬁ‘@ Loods . gyt
C [_:.f.__!-‘_;ﬁ-}r_ i (HeR-C ) Cordrtc i)

« Hoglh — Ruptortent  ©
- } :.Jf ; - g .2}

—

gy [
' I"'J

—  The pr'cfmartg
COLPaccﬁd of Aemc - Iemd
enN H-R-C Caﬁﬁn"d@e £fure -

» - 3,C

2 F{‘}j. Ahows +he eentcol Pa.rd:ﬁ of a tgp;cat tHR

, volert
Cordrucge 42 , Foug - qutert 1ot

ohjedcon of Low & oncerttadn breakiyg
ored Ttecvzicl able feh 3 overtCoe

Scanned with AnyScanner



Bl
1 "

IV, % Ll O g "adivyy s |
1t conrizds oOf a henap V57 ol Iy

Ve e

)

f 715,18

!.ru,.rf'ﬂ Yropnd exd - (COf7 1 ek e usicde s S77
J
Clasrrunt - ”Jrrr'lgj""'{f eI arnen’ |
y The. ppote withon the b Ai«’f FIIOLTL A (';‘f H: Cled vy g
£ il e L4l
b completersyy  povad witk o fousog PO
.- The, {rlw,{y‘ otertin), 004 be botis s [lodess ok po,,
c . Wb ond acs ai 06 il i, |
"’L.u/ur};({ ot S TIALLY il
ound fj,olrﬁ;’} (e e cterara
~— tdorr Tiovornad }f)mf} ot enti). the (1.0 closcoct 4,
J ot 0. Aemp. bolow ot's ”"'””’//" point « thiercs §uer /
l‘ Carries, the Torumal crrtetend. Lilitheds by west Feod foy
—>  When o foult 0ctwrts the, crpsutond. ECr o), ad
$tig, fluy elesnert coelds, reforrs thg. Arold cruisiong
- (teaches cdt {fenk [PCaV .
4 e l»".--”’frf_ [ar’-’,'.?rrf:.-rf 10 tre '{', st 7 e vt 263 A,
(rcited  Lityerr €dornent
) Thru. chorm/co) rrioriine oot tre s BEVVET pugoan

. C‘f,(j_ !j'g_ -Fv:ﬂff;? Pbu,rjﬂf( (‘ff//;f})'!" f‘l'd ,}'lf/, '{f;;rf(nf)}h’,(

rtesizdancs.  Jiubdancg which helps on

.,'_.' !/-{ i | ;’rf;(j;J
a {'{/‘J""lf; f}.' frﬁ 'f'}' g oL
{_l( At ﬁ/jﬁZ 5 —

— 4 \

e 4 Troy Orte cCopoble of  lem ff-':ﬂ ¥ z’jl' QY Sl i
)
—, 1"7’,u4 do rot  de ktetiornte i th ’Jﬁjp .
= P I}’J.'H lr IV : I'r,.'/Jh /-]"“"'Ji. 4 f.l.;-,fu!r_r g
'y I"r,r,ﬁ Porieyide. rreicnkbily CALL rpe e eml Oradtnn
4 1l crgppuicrg 00 Chapdede T f

r—’(lf.(f ¢ l 4 ,’-f_),.:)‘ ’f{‘l.

. iy ae) - -
SN A A" E 1?" / I j {ione. 4n v, (10 e

“Lir

',"f*"'l-’ r [_,(p.',,',irfr. "

o4
v atirdoge
}}lJ {

[-i-;ll.

O e
| iftpiL
1
5
{
o oh
]

#s

Scanned with AnyScanner



U s

5 Hlend (“_~rrc\4ufcd b}j the autc m”” ffecr Hhe 05720

Ccated Bwitches »

(a)e i;. La r'*!.'; f ’{ ’lé:\/r-’-

Apinlateisy
e

1

s
ért

hemat
. chogl

weaK. LNk

Tuna Steo
shunt

afivert Fuse, clements

2 v cuith

%Oma-hima H>R-C Ctutﬁ&'dge Fure. cA Prtl_\/-d.efl
. O fxtippcng  dewvice . when +he fure blowds oUr unden i
- J | ; e Cacvet [l
faut coadvtons ’ the tﬂfppr.'ﬂ(j device Cautkes
3 4 - ) F
1+ br"@w.rz “+0 operm:l‘ﬁ . 4 shows the errentcal P{m}i\o
QA H-r.c furme with o trr('prna deyéce . The body of +he
Flure ¢ of certamée mooderdal with o metaucc Cap rugediy
fixed ot each end .(Tho}:e cute connected L‘a Q. Nuenken
of Atlvert fss elements - At oNe end ¢ a pluagen aohech
wnderr  fouk conddltcons hots the b*cfrxpc‘ﬂj mechoniamr of

i;(.‘(_'_‘JL;fT
atton

tha cirtcodr bruasesr and counes <t to opertate y, The
Pluﬂﬁm > ezecm.ouz%j connected 'f’f‘\r‘coudh a Pustble. oo,

A chemicat chmﬁe and a m%bm wora o the othert ond
| of the cop otk Lhow?)
when a fault ocurth , the Azlhen fwr

2lerenie g the fnmsk 4o ke biowmn out and tho
Clwuiant ¢4 trans fervwed to the tungsten werne « The
oK LINK € Aenies cooth thy Huagen wire gets feored
& cawses the chemecod c,ha;;je 40 be depnaded .
Thet §oreces +he plioger duskwoared o Opercode the_
cxt bruskenr . The Fravel of 4ha P ungen (4 ho
hek thot ¢+ (L not  gjected frrom tha —Hews Ib\':dl;jf'

’ Lindos ‘F*LU{J,- Conpidennd

Scanned with AnyScanner



i
-

) "‘,"l"" A S [N (A /

N ‘t"'lt vl A o

I cave of @ B¢

: - : R P viwavi By
Opestated the teapp]

Y ! t L o " £/ g 1A Iliu,
jp \'\,YH ol the A r"l-l'.‘l-'rr i i | Wi ,1 ( ‘

foi ety iil"', In batiill an b o

"I * ““”" "”"!Jyj\f, ;

USe » - L Vedtoge bR
_ ““,,..;Ihl” TN A g\

‘\“h““l\\"‘é‘il \.I\’I‘Il! i.I‘:’ ol
\I . 4 ' rf
”\ ir (I QNP AN \‘!" |'f‘.‘.J (A 'lna‘ja '-fi.-llpi.i{:. -.‘. / 'i‘ i u‘”‘
t' ! \ AN
. ‘ oltd o) v gl bindiy
ﬂ\i Ateam .ls].t}n.‘\f WL “l,“' .Iu”,f I, il 7,
.\1‘ s

bhogh vioreege poted R

0 _C(lullt?"'l(‘)" type i

= ‘ )
. L) » I ' i P 3 -'. fl 'J'J ’ 7 hifd
l‘j“c: :Q .'fn'f'n"\.hh( ' l‘ i l 4 )¢ lithr LA B ’”l‘ U ” |

) ) YA O thay  #iprinedanl ACA 4
\,-"Oih‘:-]'c t“.\ut‘hu\“(t[t lype. <M (! | /l
tx\ cterred Que {;\c l\l(’.h\l‘l.\lh‘i“ . Nnme l, r,,-:;]”}, 1'::;{1“;;] ||J..A .
‘;‘f(“)‘!v}*ﬁ (1)!‘““‘ .-{?” ’!“, I;““” ”’ " ‘“‘“ v, 2 (7)_ fo Ly
C(\"{O(‘li\, "'l'l'f‘(\.'{\l 1‘.‘ I"'l:'lj}‘u'[‘ V““l.lrllf"' y Y Luié ;’l‘) f’p".‘f,fl}

*F}'.'l[lﬂ e _‘\-D "‘:f’.--\f‘ el als f‘l ’I'”“”h” . A af  Lae

rren’stance (‘ SANWer nn\ru') e “N njhu,. of l“;'lh erd ) h b |

C L ‘*".t’.“\{rd t\‘t“l'.) el |
v

wrp Undedr NoOteoal Ltoadl  Gondetons , e tuw vien/adoncy

eloment Corucded fhe moremat coowend

o LWhen a Jawdt Occoy the loa) vcontnbanie  Olosewgi)
.5 blow” out N the "u—'“f‘u |.run,m,,m-,, 8. eresvnnl | S
e ?‘l\m;f ~Cich Ctuuneak & 1;'”‘,‘“'.! I,,,‘.I.,u.},l thy !

Fiegh vertage Covicdecddlqo Cih (1 yed
[| “‘ I {‘ ' o TN By

':-
4
|
|
¢
[
b

Gppe Adky codth hiceakig Sepactt ol abt o

1 L% L :‘\ g i " &l |
\‘f }r\df \ ot ':' ' -'Il'l\ltf |1_r ”‘h. ”“,l'.“ o Aaah 2 Lol

L\”‘i 1K \' ‘“l'l “on ot 14 VVoOturs vk CINAi ik e

D Ll e

'ht."\(‘ 'i“"‘l.'.. "“U " 'Ir'-'l R ',i | -!ll, (N ll "l.l' [.l;'l- llt

;'1'7-* ‘\‘“-\_- |’|@ "'-‘.f""{ I-..al'.rt- Y <"’l”.--¢f..l| In ’ f.‘.f

Scanned with AnyScanner

.



Lo

gn

lof Rase
1o Cuscod
25
Loy

re »Tdtosre.

ytonce

"'f.{‘de

%o afeynit

e

]hm( e P B et
Curutent  ON .bdMemz) wpto 132KV and oy o brea/ng-
L_‘ctp(\r'f'—i(‘u) of 1he or‘(rfe_rt. D_JE GloDA -« |

" Foyg- Shows the ensentéar poss of +he LEapdd Fuse.

It conrists of ot Glars tube filed cotth conben besrre -

chipcwde Hotutéon & sealed at both ends wecth briasd

caps - The fupe wie oA Aealed ax one end of the 4obe

and the otherc end of the wate ¢4 heid by a Ateng
phosphorc bronze spiag Hpring foxed of the ptbert end
of the Qlass tube . When the cururent €xceeds the pres-
Cribed
the ,bpnfﬂa reetriacts . Pomﬁ of ¢t +'h(muﬂh o basfie (o
qued  dérectore) and draws ¢ well énHo the lEquid «The
Amail ‘lﬂaﬂh?ia of gon aenerfaded ot the pomt of funion
fortces  Aome paftf of Ic‘q,u;‘d cnto  the ]OC,MCSQ "f'}mag]”]
baffle and there 4 effeckveny extingusoshes the onc .
7, 71— veny cap

A
/

FuMe LK

cordd_

A L&qpf{& d{({u‘tol"(

|~ mez‘bte connegéonh

= 8y

e (hiomn ke

/

@ Metar crad fused i — Netar clad Ot - conmercBed Furs

have been odevetoped with 4he object of preoviding O.

wm b SuCh {uﬁ{’:ﬁ can

hubsictude fort the o0il clrecuéd bt
b!a ed fort verud I’\{')ﬁh VOU’@je Cuks & & pertke

ﬁ apprio i hin
Soate sfactoncly  wndee shordt el  condihdns .P,I:_M,»,-.m.j

moi L

Scanned with AnyScanner

Lomit , the fuse wirte b bloum out - Hs the Fuke moHs,




-

) e bhentedsc e l:"h-u';-n o e W Cdvccnpd Vaconispg ! I

. f
I"J 1l
( 1lno !J(ml’,l;nlmt [ (W Clvetunh b
J gt fertari”
bs '“H, Jdoy) !4 ,-:-:rl-u-uu byl / lv f
| W cxrlmistop :.r‘lr;uru’-f/;:( { o rirdose
{ ['}t'!’ 'Hrl' ’ e I

il o el Aeadirie
Idaey v dedidls r{ I
(f et OF. (ritade '

I,{ :n-mr{f J J/'!wn..

’(I‘l

“' Q4L (it fu‘;rufw*”” (eopidetes, Ol ta host 1014 '
e INELE :

Cotapl ”f{” Capagpenenl, (0o cteligys)

" _
J Tl [‘fn", Fiiahtir ey s [
|
1‘” ‘ ruj,«)‘;”.
A l_’,avuvﬂf”’
v ( Srnal) "\f(‘l"':J lmr[rjp'_
Capocdty
] {
( } -
r Opere () o .
f ' Pt N,lf"(J \/rurJ Janall } {',r.;rn{,/ur_uln"/!’}lf
’ {
v ]_I i . d " PN |
‘ Lo/t ( O 000 Sef ””'_-‘) p(,.‘{}j(}‘ ( =} lh o2 GG II
| : |
5 o Pciplfl{p_t(wﬂf, [-’(-rf;;!:rru’; (1)
y ”{"llrn(ﬁf’n-"f'i‘.
m:‘,mrmuw,i, rif test . '.
' (14 fen h[’)(:,r(,u]r?hrl X |
(U\/‘f']l’(’.} r),*mmhh!l.‘ e :
4
3
ﬁ
L:
i
.
4

Scanned with AnyScanner



B T ——— T

e — e

)\ OaKe ~tyecuid edbore manumltj
g [t

CIRCUIT BREPKERS
R v ol e R
g: Cercevit brrcmsicrt ch Pc‘eca of equipmMent wheeh can
V) maxke ot break o cirteuit elthert f‘”OﬂufU-'j ot bu enmote Contrion
conddtdons

unNdere MNoromal
m{mmru:‘cmt’ endere Faoit condékions |

~ - .
i) brieak o Corewit
ort i:nd rtomete Cotvrn| Undere

5 W G

'.*‘l\li_\!.f CL l".\'if‘f{\‘lt“_\ .
OPoricdking prt nciple o —
.

.| R 7 N el Sand _ )
t baearer G‘bbfnffcdij Conrirts of fixed ¥ crovéng:

& Cirvcwd
~iade called electtedes o Undert Mortmad OP@-“G:*ﬂ”g conditdd
antacks remain Closed and will Dot Open Qutomodecolly”

Hhese
OfF Cowse, the contocts

untel 8 wnuss e Aaém becomea Fautﬂﬂ.
romote. Contied whenever desired «

Canke opencd manucu:ﬁ ore bd

+ 2 2
“_t"!“_:;' a +‘-L'LLIL{' OC CLuth on a_njif me va- *he /gdtb'fem, “")Q_ ‘b'[tp CeelS
clrcvdt brearen get e.nenaé%ed and the mo_\"m@ contacts

- a he circuit
p;u'.-c_o{ a¥plelyeq b\d pome  mechandhm s thua DP&ﬂ{ﬂa’

when the contacts of a Clirevit brearer. arte epareed

eNdar fauie coneldtdond s an atc ea Atrrock, betweon -them . The
Clurutent & thus able to Centénue untét the ola,gdwcmge ceared .

The preoductéon of Qe Mot ongy duaﬁa the cruwrent cotenncplin
preccesy bt db aubo genenaded  enoTmoub heatr whéch ol Couse

damage +0 the Aydtem or to the Clrcuit breaxer <t 2erf .
k.l\'

"!‘}‘J:r-_;_,-g.-m the mai prroblem n a corcoit braeaxex &3 1O

angufsh the arce withdn the Ahordest pPossible +ome Aothat

-
e
-~

\nilt j(-mmutd bj ¢t mad yot rreach o daﬂger(o{m vaive

ﬁﬁc P}"\cnommon .« —

TN ENAANAN VYL '
1 -l
When o sherdt -cut Occure , A ht‘{‘t"‘d cuwwent  Flow '”"’T-“"’Jh the

Contacts of the bruawer beforte ihoE_J arw. Opencd bu the pPriotective

AMatem . At the fastant when The contacts hﬂﬂc‘n to Aeparcate ,

o

L .
e contact arca decrceases rmp:duJ f lange foulk Cigrorctnd
[

WAts  Onoteased  Clucent (\Jc‘q-ﬁ;dv & heace viéise &n tempuraht

Scanned with AnyScanner



I~ d Ly > contacts :
the heet r!ur,rhuﬁd én the roedium betweon co t Wiaay,,

i ; (
_ p F - 10 coninre 4 =
.!..hﬁ meclivem 24 ocl O Ciert el //“'""‘”rﬂf‘ ¢ l’]p__ QCrt a

: . -  wit . The conined aerc ort Vopourt
V('vthur)’,v ond  tonine The oct : r

Qcts an  Concuclore AN anc (4 Mdnvok betwesn the. Contacty
> L) 4 = . 3

The p.d betwan the. condocds b quite sman and €3 jun,
Augféclent fo et eu’n the, aric « Tho, cutcc prmw'ﬂ(‘,& o Apty

rtesiatance.  pat th % Conrequent "-’E! Ihe curtcent én the Clreryy

omains  wnénbecrwpted o0 innﬂ ab the orcc pertsiats

Duyein the Ortedne Pwu'o r] y “’u?_ Crortond {lotu;.‘na,-
( -
I')(:‘} " the coata [y (ﬂ{’Ppn{:L}_, pon the Qrte  cterl Adance s T”}}_
armmm the oree reenizdonce , the Amallose ho. curent that

flows betweosn +the comacts » The arce conidtance, depends

tpon the. fi_.:uru_u{rU factorn !

Ju e f <ong on i . p
J T_>_ d'TQQ, Of Onczfj(},_l,fﬁi'? P ,th_, QrtC, resiptancy, Tolrteared

Coith the  deocenre in the mumber of Conised parcccies

l-')ﬂ_-iuwfm the. contods .
D Lengih of the ane t— b

ar((- reheosd aﬂ(Q "E(\C;(Q_‘(lh(,fj (,Uf“th

fhe. J‘--"{"E}"h of the uec, de pepartedion of Comacts .

Crtoss - Sectton of arec ;, - ;
JD — _Q?)_-. F 1hq‘ CUL{' l"LQ?JEZ)‘IGJ’)(Q_ én(‘!—cgm‘)

with the decrtecne. 0N Queteo, of X -poction of the arc

.

p:rérmgfplo}, of e Exténetion * _

. e ] e

‘D f’Gi htit‘uuw_an thy Conlacts

L) donased Porclectes  botwern  Contacts

when o the  contacts have o peaa opart atéon 4 The p-d botures

y}'hﬂfﬁ ch Ll ,‘(_,‘r}(,{_ 1(} rnocaten lh‘g Qarte }.

oNe. i«,»r;j 1o (Ug-tr'a'\,rju'J

‘J ‘o to LepPoscale 'fh')‘ e a5
e orec i pacca cobacks 4o Auch o dertance that

p' r{ b elomeg or dripq}_, ate 10 mq ntadn the  ouer

Hloww

/D r'j A

ol
Orc

bet:
Motk

The

Zea
D H
¥
e

n-:*:SZ@é‘

Scanned with AnyScanner



5

fl\x S ARY ”""l d "ll‘}'l'-’ I ikl b l,.l [] Vi :Jf-‘-l_-

: L 0o } Wrsvi ST PR Wi ' i
/'\'J.Tf'_lff'tf‘l f.l)h('”i' a b ’]'”“Ih rl L R {I ! k I l' b 11 Jhin "

o

| lowere vl

T) The condAee| l\ urle Cleb betaeoo Ihe conlacts tend do vaao e
1 P { ( (
1f the CQurtc [‘11”\ chooleiony reol I

L e LA TR T

,ii).(‘ Quree e

[ ' ¥, II.I‘“ "lf l" Cona]e / “ll EREid
(i be  faccictaded « Thed may be. ¥ g ety '
-lfi"-‘]‘i"\’r‘\" ”“- |:|||1f-'_.l'.t l‘uli’fl* Iefy | (v ”Ill ’,.,I-.V

ore by bodaty ;
b(—’ic.u('fn the convlacts
Methods of Nree  Expenction

lll‘-' (e en Cerecncd

Theree e 2 methods of l'\:lm{.|mu'\\n"nij

breeawerss Auch an @ —

:9 Lo riesistance oft Ctuneend

D Hr{gh rteniAtance Mmethod
Zerto mo.l'}mal‘

D Hfgh entbhtance [nﬁ'l'hOCl 7 =

In thes r\”\.@ihoc{ y Qe rres? Atance A made to cnacean waoth

+me Ao that Cwuwrent €3 rreduced to a Vot

Con_})eru_.o,-)uu , the Cruwrrent ¢d cotemwpl

ﬁl\f\l Wofece ent

40 macatain the oute .
ed orc the e 22 ex-k“rxﬂm‘»shed + The pramespat oles ~advantage
N

of +thon method A that enercmoud enertqy A3 (\\ﬁ;\'\ﬁp.'clt‘sl

the aure - Thewfore , & emplodqcl onw ¢n d-e Ccawult
brw.m(m)b & Lmo-cafaf?fd' arc cicodt brearers |
Th(’- reesistance  OF ﬁw arec mcud be. COCree ane ol l,\d; -
:D Len@‘lhenfnﬂ the, ocuzc | —

The  resintance  of the arc & dc‘arm'n}f r»rwr\m!r'n-ml to
cheeeas'ng

lm(j’f}\ ¢ “Thi 'e”rfﬂh of the are can be ¢ Nerceared l’:j ¢

(g

the (tjap between Contogds .

:”. COOL(()(C‘ ThQ Qe | Coplin: }'\O‘lp v on the dedon oo
= L
contacts | f; Toh O o T o & W8 BT e

of the medium botwera the
oute  reeswytance. . Lffecivent \-,_\‘\mu n‘-.xf.,l.l- abtaened Y

;;f {\.2'- Bﬁn_}ft C‘IE“F[QC'H‘L’! 11{-’.‘[1{) '“’\\' (& T g of

L

Scanned with AnyScanner



wt oF X weory of 1 L I bisced , ¢} "
L I'| } i AR ’ L J 'I = g “’ ’
| ' I\ [ I} I i \ ' r A
) | / ] [N i/ { }
|| ] j L} L i I i {
\"*f“h'”.-'r,.f the arec | —
{ _
! : ! “I . ; ! { : ;‘ f
..r s in b s { y s 1t " ; !
: E I.r{ i o the ftect Of leicptner
i :J 1—- )J L1 I { —'.I\'h i "I'I"’ ey / yilcohuct f "
n ”‘; ~ootacts
2_) Lam’u reebibtance ore Ciuutent Zeeto MO fhw‘( o
' — X —— X _
hee me thoel 22, P""‘P""J«"" fore Qe Oxdncteon & . Cand
ony . JIn théd method, anc rosistorce 5 1 spk. o W
@)
(b Zerro  ohere the  oOure f"XI(ﬂj*u"{hr"‘. ‘l"rr'rirnr-'i,'_'-* Tal: l=>. f‘ 2
. {
. '-‘I
ftom retrtcwng <napite of the ricain Olftde . 3
U | [ i HJ Vil t a:}i Y .1 LF
C o l o l:’ I”I r)‘\.‘di‘l!['] i—‘"‘ijh P noer Q-»c Cikd 1":[ (ool ert A Uf-.—.-f ey
Ihix |'ﬂ-'fh-‘f fort e Lxtcnction .
ll\ ) arC S I-J{jdl-( n , Curunent Ju i r' P "'fi "_,wr- arFk
_ 1 . iy ’ = . 5
enverty naLe - ( "J"I‘-- . AL & '\'*15*_1 trttertE Pesto ; [hl.:_ ot o xbes
fort Q berief moment - Now the mediom be t" dhe a4
I‘_ ;1'-:]'“"'\{-"!' r'.l LA . ele ]“. ’ S ” ff 2 f i”\:li F ‘_ malad| | | AI
Vg LA I'Il'/”'i and f I{ ( gahriy L‘“_ rtoken olowug 1 LA \
. A J
N\ ) w.Oo 5 . — A rAre Fis Ny Y 3 . : .
Votkage oeun ab rcestiuing Voitage . 13 sch o by
cown doed OCLurr the arc i pertriiat  fo vNothes
}"JC'--H‘- "TUF'IF - r.':"""'l“.‘tllrr‘ L erg Crwveent Zeren the
oliefeciric ]u..rwll; Of fhe o dium l-.-{_" Eotitadis b 4
CEP mMorte It "‘-rv" "’“ "J f] YL 1}'-" YVOYH 6 Jp .'_\ Criass ‘-j o Co "i-‘ y e :

the

Qs C

Facts

10 et tree s 0.

Al

{t.¢

A
Tertat indedl

4

Scanned with AnyScanner

L {llll'“'nf

sall I',—_



SIS
1 ey | t ! ¢ ClocAnua brecs .,,:. o e mediom veo
VOLL e, ~orpat et e T, )}
"-‘Lf.) @ Yeonng  thy { | } i} |
{ ‘ o Ir | ! y 1o
| ‘f_m) pecpx g 1 portd , ,
e g by i3 |
I cree for H i i - '
(L 40 rrapidly ¢ the ¢ bot / yred (
i ! ' 1 b e »o that , bl
bt DR —TT ey |
- ‘j Cordncds - the de - coni radcen Of the mediom 1 )
Plade
1 j\) Toqqii--,rrar‘na of the [jnfxl > =
the clieroctrc z_iwr:Th of the medium c& Preoporcied! 11
e = | length  of the Aop betweon Contacts » lf"w..-;{fm‘{ 1“f ”} ; )
i jeurtad Contocts r'rnp,’(h; i h'ﬂhmt allere cnéc .\l:?t‘r}th (
J be achigved
Fos et d

D) hs@h prieshute @ —
e T, —

[y the prreAsurte. < the Vvecendly

f the
' O(Il’f’ﬂh(’d; the ("l(“ﬂ);flhd of the r)rl.rrirfli"_ Conkletu trng
ute e¢d € ;
Moy . ) 5 - . cocrreaie aAerAitt Ot
" the dincharge aho  Enateahes « the ©0d 4 {
- L - - . l, '3--‘_-(‘\‘,1 " |‘f'.}f [,
I,,’- ]’7-‘2 rcade of de -convAadcon X L
pf'mh'( Jey  CauhCA =ij T ) i d
- a0 “arytOcre c
ert " ‘H’"’ me.diura etwepn Conik
' » - : h of 1he
the diewctru'c /;irf(’ﬂkfﬁ
i .u‘-r},, .
d encteaned
-~ of conesed pant
I. D C,ooti‘ng C—  Notuwtan combinadion 04 acred F
- I 0 ¢ nlll.‘fr_ll'f.f ‘(‘ Cool
.\ i CF They ot
e morte.  rapd 1 .
e jrlupr r_)mfr_ (|
T‘..n].rf
|
'l'}'u’:(f--{r\ur
fel =0 S

l ) t* -
-.‘ C 'y i o) medilem ‘ Le k4
AP II [ lf].r_‘: - .f‘..{l re -]'[.I Ih f"F | Ve ' fl} }

b L T el Nal: l}’
contacts can be taweored b.‘J coot q u

urtC
- = ) : . .-"I. ll. Al ;
@ blast effect 2 — If the condred parttrck bot
) e (!
- praced b A tonired et
.r,-‘l;‘b (‘]”p. /Lfa]u]:}_ (n,),-r{|J ?g lf{_lnl‘t l 1 Lt l ’ | ! y
Y ' o ]'_;.' c NCrteahed (O i L er ety
divtechric Hlrength of the medivm  C

] i} he
% ) yedl *E'r'! ol eng t =
this n‘.(u,l g (_‘)f‘l\(-"Uf'A \nJ Qa f](L“_., }tri_ht ols g
S ¢

df'eﬁ»C'Ln(l-rT,J;a bre b:d {[‘r{(";q!\] oit o -the

CordaiC - P&

Scanned with AnyScanner



D Arcc VoLtage = [ fioat
Ll AR PG, s o ~arce Hne Cendadds of . ?
Tt is the veuage fhat appeorns e * Ay
= e EYia F oued -
Cirit breawere dwtg the @ !
— . C Lr
ll) plk b5 f”,'w-*_fi V ”;"T '
L . i . . - Fa . B 71 A LT o 1 . e ‘_{[
ot woltnge fthat Oppea :
14 c2 the ' ' s &,
{rrd O P& -
.“ ~ T 7 F ¥ f [
: 1
1
Retruivin] it
\fcu-ﬂ_ﬂe or
=~ yaCoVert Yi YH‘- € -~
! Pt/ Recovercy vouteg _
H f_uﬂ_ﬁ N
Er .
-ﬁ: ‘ l mmn‘_— Z"ﬂo
i |' ertant
Sufslem |
V"""ﬂc |
|
! | :
r)f (urtin g Zerto, O ngh B f-ru‘ q:m?C:j Trtanniont V(\If""j: ).
appeons Dok thoe Contocts and €& cauwsed bU the r'r-’rp-‘-‘l i
Aiotuibugion of ©n -n.j_:d betrveen the m(a(ﬂno_ir‘f & elechuc feelds p
aszectated wxth the plont and AN mis pian  10ne of Hha Ay -
O
This Aaranent \ﬂ._lfaac ¢d Wnoun B r*te.};,“iné"wmrd an_}n,:r_ : | S
-”-IE. ffiIY!?i-'th f‘ﬂ'*‘fm L)p'ff.':ﬂ Eﬂ “l+\.£ C{-_\I’TCL'a‘t d.eppnd‘z (-Lpon thl"‘-&
Ol o \S cMriwsng  voda f . .
l'v ! U .} . 2 f lz - rt l' TLK j\_! Vv je r[f}x}‘_) moftc r ﬁ'P;’d!d &'AJ
_ihq, r‘;j “_Jl“ tm‘! f{ i"(:n'ﬂ*h O'\"- f&-f rrh:‘idtfl"-—'m L}?_{'u_lefa —ihe C‘DMEJC*S 3
:U‘.r; anc el ,.“-."n.{_;‘.i fere  anstherc L)(lL-f -cHcle o on tho erthac P N
of the olietectry prungth  of the medovm Euud!; Lep Mo
i rtap'di=1 than +the r'fa.:rtrrr'w‘r’l-'-] voH eqe the arc fal,s to
- ) J o
i
rtestrie  ond the  cunmemt  will be e Merurcupted |
"

W @ RGCOVMU '\'Olt.aﬁa . —

AL A

It ch i}‘(, Yiorumaf. f"mfuipn(fj Cbo\r{:) T=m-S \UUL,'Q"":Q .i]ﬂlf

appearcd aoress e contacds of the chrroit bmecuorx Qe

Scanned with AnyScanner



3 -lf)(!'

!JJPJ‘rfm 3

S

han

< had,

e

-
‘t\
o

T
X

[ S

‘, g ol ()/h(.(lr-r(i « Tk 8h ({-l)r:l’f{.Ir{(i(;*,.’ri ool 15 tha
A 1N
A G
/,-;:,I;_,pm /f-[ir? ¢
| { Veretene ure rif)r‘r:r'rl )
acts ol Crercind
when coolat?
Zeto  aFterc enerty harg cYcle. - Nt Aome
C tigtriont F{”'T”L fo ; !

G ucls  QIte, hr'f“”"“'zl f‘.rli-ifru-nllrr[ /)Pmr.i’.‘
s 7 the araa ]
{orutent rTO : |
th of the credivm el the comdacts oHain?
) e
/_-h rr’r}rrf’ 1

cAue to lh‘- rremnvel

~jo1erdnic. ) | |
X Aivierdni of ,—.:;(Lr),,ml Pfugh[.!?]) ¢

s} 1’;:"‘{"] VOLLLL, |
| i comtacts ¢ 7, Ishrtond
’ the rnediom botweon . the e ), 75h rJ

At Auch an £ tant

the. breaydown oy the, restrtiung vortege. .

-P,n\;‘;_jh o provent
- A arte. estdonctoon Youes place and
Cc-nf,rzcv__,m-,gla ) the, fonos o

. . . Teomediotelyf cufFter Foncd,
Clotcpi+ C wururienk ch tﬁler{dtjpler.l (J

’ 1 Hoks ars  etoss Hhe
Ciutront  €merawpteo the voitoge that ouppe

) Frtanient
contoacts hap a Fraient Postk Howenvery , thene 1 %

Obtillogcony rubkide rca,pidud olue +o The o!ampanﬂ offect ofF

AYttem royistonce & ~oremat  Clrwdt voltdge  cuppeasd CLrtoSS
'f'hﬂ_ centocts . "Ihe_ ‘\/DLt'CAdQ_ CLCrtosSS 'H-)e Contocte oA O'F T]Ur'{mCLI_
{-rw,q;wnud and ©A Wnouwn) 0% r'cramvw—né '\/ouage \

@40 C.lreouct Brreakertd .

AN A~ AN

—

’)_)Oxt-h;nﬂ contolts

;

1

) -

g Rubble of Otl Vapour
prC =

; . :'.-.- otl

TP | e

b n L, ETLAD -
HoMe. Eﬂbutaﬁﬁa otL ( &g

contacts
Pﬂ(j medeum . The
0 them

In puch circevit brteo{&erw,
Forumen oig cp wred op aq atc guench "
cute. opened undert oct and an ortc ch Atk " 0 -\l
The heat of the artc eyoportates the fbwmt**--'ﬂo‘f”(] 0“}
cofo a Aubstantiar Volume of 3‘”5“““

an C’
th,J drteen

cAirroccades ¢k . e
1 O ccupceh ©
: ) AUt o the }')L% clrm{ en aad
ok hﬂh Pﬂfb}.) 4 S ﬂ ecﬂmpo,},cd '

: >e d
Obout 00e fhourond tumes +hat Of +he Oc

Scanned with AnyScanner



\
(srmen M

reeache d

|
i
uherc’
! '
f
I
f i

Scanned with AnyScanner



’/}F) e

refcesd |

cth

I-he [-”CI_EO — breeak Ocl  Cirtcuit LT:r:r_.ril erc (& The earclient

U-’i"ur’f". all otwre Cilecult }jr-'.:"._l-_'rr'_ L--—;,G_ .f»j..jn._.--?:qfq-r{ s

}Jpq freom
Constrwetcon . I+ Cenhisits of -th\'-';&‘_{-i and

I hay o '\j[‘utr ,";,"ml’_“,[t?

cte  encloned in a Ltreog weother - Hght uthed
Mo g Contocts 9 g
: i leust and on ant cushéion

i y NE t D (1
v . A Del ( | 1
+Laow cont l{ - | ) )
} !I 1 ll'l'u"' -flll' st cushcon !-r: vitles F, 1fffcient
o owe e Oc L
" i S y |i']¢- arte Claros co Pt ol
- ho TrTeés f‘_.lr.-r' o1 y
e ww exliony ore 1
rtoom 1 0
> > wroasurce o the olorme O thc
Nortodio I SR T Paat s Flr(,_ )
t be .Tm.i-;.]ul? (
\ ' :
! A ormbd o Mechant cold, Aot
t  baeokorc i+ atto O boabh? th v 1 {

i - A DA ¢ ~l N }‘f. k’: ek Plady
1hs "’F-’*‘-"“FI otl  moyvement - {JJ Shatnd Q ! r |

otk cirewit broakor . It éa caled a doubte lorrear, beciuws

ot F,r'( ovidey wo lbriecuss ©n  Aercded .

4 rcons s the foxed
Under ~orumal opmaﬁma conditcons 5 the tt

Moveng” contacts  romean clored and the brre(wm C,f_,m_.-s‘:-
ghe ~noremilL circcuit Cusuwent + When o feauuk Occunsd > the
alled down b’ld the. Pr{o!e(irw_ /tdg_-iam
hich ~vopoucises the ofl mamby '

ib facitétaded b {

moviﬂﬂ contacts cre P

and on oc is SUTUA w

' o exitaction
(10 \mdolrmam aab . The aut
ﬂlﬁt’.ﬂhh(‘)ﬁ ;T -

Hhe fonow: f‘(j P

B The h{j d*"mk’](’n‘ aaﬁ bubble aw“"UUf‘-d aromd  the. arc
Of‘*’-‘] C?,I"(U_l ".I"J(J_ d(’_.(-._N](,‘L-.(]_[('r:;‘} D{I: 1}"!1? l".ftr',_'i.r:_';,-

ool 2

+he aree colwmn
botween +he contacts .

: - T hetps
D The gas roks up tutbwene &0 the ofL & NP

N

Scanned with AnyScanner



l\i’\n\‘.\\.\l.-‘--]' | LA bl 1 ] o T
8 ) y Y r_\. ¥ Eo o I['
\ ) I : e ‘f“"” : due 10 the h (‘I“‘.l‘t k; acls s 'l}w-. \,_)
R Ns 1he qute 1 ] » ‘ |
| 3 e eAYCHEE LAHC(
. 4 ‘ : 5 he meciom TH
k-i.'-("!'(:“lli.-\ l‘l'u"-’” & |
J\éb - advant .-'WU(‘-J‘ § - O
; o . e il can bteel  Ovot |r" TR i"[!\':[ ”'.;’fn th.‘_‘ "
_D "Fl\.‘:;-.'- a8 No cpea

Ihe movenq  cenfads
r] Cl‘

: . y f.\\.;”, 1.‘ ELN A TR e
L e Tada T‘“”";'”} r‘.

AT 50 &)

A gceeh bt enferaplenad o "".‘]

”'7.‘;::_{.\.'.' fon o¢

Neceddany ' ‘ | ¢

‘!D thexe 1\:_[.,'.‘!0.“ N b ave .ff‘l?:] and TOcondcatent st mj vy | r

. 1 f’r\i there  orveearertd ado ot ]‘m:n:fl }'7"".“"‘ -"--'-"}-""’“’1 TN terut pie {:

~ :‘I pue 1o these  dlis-advaniages Pleun - by ool O Chrecent :
. beocuens arce. wed onlu L (‘.— loco - VoHeyge  applicatdond
= twherto \'\rl.‘jh bru’t‘u{jnq, - Ccepa.t‘:‘-lr‘(-‘ﬁ are. Yot t‘mpnﬂ’h"ﬂt'»
It &4 a wuat Priactice 1o Whe such breakerr  Fore Low

CQP(.‘I ci h& . ehtallattond fort ;" ’\»’{‘PU'&E}",% Yot X CQJZA.“{I((J [lyy . )

an Condicol 06l Ccrecuit 'Brreamenb 2 - . @

(SN AN AANNANS OV ANAAAAAAANAL

brzeow OTL Circoult brreaxesc » there ¢3 ve.ml;

LY

In case of Pmm =

10ttle  aredifcccal  Contitel  overc the owte . Therefore compaﬂaﬁ-g_

dong ouee length <5 edrentfal ca oretle that turtbldence ¢o-the
J ¢

2 E -, » "]L'\’.Lr'\-
; - the Qo may owrist <o quenchmg <t »
ol caused oy d
o W(cbmmj and dexircable thek fénal artc extncteen
! , i
. chowtd OCCtue  Cohéte the coentack 8(1{7 ch Al 2hort ., Fon
[ -
‘ rhin Pur'fpobc., some  artc Contrtol €3 C‘:f'](ft)u(r)r\r'rcded and -
i the brookery ascc then called outc contitol Cirteert bregoddd §
W‘.J'
j.. —”"H’:(f-’_ Cute 2 -ltJPCQJ of _/‘buth b:r_nnkpfﬁ_’ ‘nn‘“ffj‘-n-
!' l’u D S(’:l(—- ‘C)h'.l,')i Di[ C.I"-f!'({rﬂ{; "Jl'l’.(’.ffl'\(";b% ,' -
i e cuhc'ch Qute  cevitviol TA pru_,wfdml bé:l E¥ S — rnca
' 1 : J w il
¢ !}u?_ Qrtc (4 sel§d EA .c‘mpmved fort éth O exﬁnf_f(.
| ex Fr‘c:‘e.niﬂd -
i

Scanned with AnyScanner



M y | b
3 . ! 5 5 ot B \_‘,,,"f l\.._ll""ff['l
% | IS AR \ ]
t kn
N ]
| i
| 0 b0
H
I }et
o . !
| \ PIT A li\ |['\ I‘-
il
i “ \
|
I‘ q 1r1
i i K Ut
| RO lI\l..'.ll\l"-'.' .
i L - r NYTI N
e pyuaswee  chamber €5 ey
: ¢ len a -H\-'J
| v ol aves rrod ced {enal auc oxfencAeon \"]r}" \f
l._ . : = i ; hl‘ .
) \a li_l' [\’-Ef“-\ t“.’.'-‘l'k_ l\;g \,'qf-l'-* 'trl 1 r
'I ;\ Plaen \Plt“‘ml? pot . —
| = —————— — - r(xcd c“nb.‘:(t
< . r | r“'—r'j -
X [L—‘—,L‘é
/
F’O'h /
Threoat
[E nﬂ\ov(ﬂa Contact
: 2 gtk et al & encloz
T+ ¢ 1 T 4 { \‘I\ll v ] e Of cnhult 11 L’]
el P A : W e e movenq Contoct cd Q ’E'IJ'
e $he fexed & nowng Co tacts « 1N S }
J i .
L \ o A £ Conle
L s o }\1;..'\| theeough & reeptru h.'{ L‘]‘-"‘l\” ( !
Ai 1 | o A Vg L
= -~ J Rl o] g7 fni 2
b rat ) at th hotlom when Q feult OCCUts , thx
g Lt - ‘
Lo rho
a 1t ’{I Y el AN Wt c4 Nrock l\"fx[ n  Lneas o
5 t . { (% 4
kA \‘ L - : . J . ;Q
= ' . 1 Aale 2 qad at verdy i
: §t ) " <ot \1'._-‘_1-1 { Oct ©y r ( d
Neas of R

S conAace 0 the pot . This hegh preessww forccos, the oét and

-} Q { Lo ."\'|| f}‘ltf oyt 5 h:\ X }r."li]“{”"i-' C‘{ I

e e

Scanned with AnyScanner



l\} _”\l [l‘\l”- PR o O Jed i Jrimd i!l-r-i TRIEE | 'I”U”I‘r—‘p,

Fip serd
- v Ao cr ”nrl: J f.. o Ocr,
\\ 1o, ”\L‘_ 1\_\i~w‘|‘\-l conl ol ( N
M - . PO F, * ]‘-’Ir'f I_,-.rm;a_!, ”I,, HJ s 1
l'f?-rhi‘.u_'{r.-'r-fn‘.'llj fdea e Ihe Mo ”\l e [
= : T |1|||”"' [reven ”-r' Jri‘ ry
}3[" aehe Lanert '("“' ¢ o the move .-l IIl
I r ] of Qb ane pel ”J""r'f[‘r the 1 ) |

{ ‘rrwx'r.-j’ by a Véolent fuesh Ir \
T4 oL i

L
A s isre-leo) .
P .’ndl_r.-:‘..\c] ;,‘.1[1“-1' o Nlcoic leos |
- . " s - Fa f : \|' ‘9 ’)‘,".]_
'”\p r\d']',:nl I.f[‘l”f“ _'?[t";].']f'\l'(lil] Of ”lr.. { “I' W , [ s 4
N A il O e
\_! rf-.‘;' Vi ril _.f{-“l e |r-||r \‘I_-;;rlf! I,;Irih 'HI ""’.
Cannot be Wb : LI | A4 Aeond i
e wwre Aeveroped  EA Acond, Wy,
With Jow fatrt Ctauents the, preeadut |

| LTy
~ y y o k’r“”-‘p y (121 th rion e Jl}l
TOcrte ahen the  ourei r’J e o 00 the otl Al { ]‘

o Leuploliv o
ctuareds 5 the Jgod 23 preduced A0 ””l”"’(’-j Zhod r @ P

» . O thez, rrenron
s Icable 4o burst olue 4o }‘1#[th preesdlire. F

wrk = Cerecaik;
. Plan expiosien pot opercates cwell on croderate Aotk = CAcyi

; ‘o ertadt .
C.Urucends onLU toherre the reetle of 8&5 evoltdéon 12 rocder

@ Crross jet expioscon pot | —

Theés type of pot ¢a just a modification of plada exp oo
pot and é» Dustrioded TN ‘Fr“ﬁ o Tt 18 moade of 20s u..aic‘f)g/
maoderiat  and has, channots o0 one Aéde whéch act an anc zp‘.i‘i'?“rz,
The oute Aplotterts h(.lp én Enoreartqq the  ane Im_gfh, thup
FOC?‘Lc‘fa_{r‘r}j artc  exdenction » When a feudt OCCuns » 1the m-f-ve‘nd
Contoct of the Circult breayer beﬁm/% to Aepartate . fi the
mo"f‘nﬂ Contact c3 Luc‘.‘fhdrmum);ﬂhi hric Pl 5ﬂflc°nlff Jbrewci
&0 the t{‘P of The pot » The ﬂafh aE’nertfdcd b‘H “the arc eYerds
P reasre on Fhe ott ¢ the baex bOCK Passoge . Wwhea +he
”'3-\’-'7f3 Contoet Uncpvens the Qute ApiEHten oluck frrash ol
13 fortced  ocness the path ., The arnte % Hherwfor derével
ff'—?'d-?-t‘?'““di- énto the arec spritternes’ which enutane thz

outce length clm,sz‘na,- anc  extnckdon .

The Crross _jet  @plopion Pot iz quite ShFicie

o cn¥ercavpttng }“sr--'_'wq 4t Cusreats
il

L

f_,‘, st eabe s (

Pod
poLiig £ —

PUHJ Q‘F.—

ool )

C)  Cey

Trén 4o
LAl /don
Entercup
regreon 0k
Fé
LXplokcof
charbern
curts W
1he

Aas b

.f_z‘,){plott-:
reyoy oY 'ﬂ
cuct -
gJ* g°

the tcr

¥ oo
the 8

leny o4
J

’:{]\_!':-E

Scanned with AnyScanner



pAdconN

o

Z ?JPE“H"‘:’@‘_

L3

L MOWVE n/T

—

fi<the

! li.-‘('*‘l‘\f“l:- ¥ rOFE l"-‘“" | ceuit L.“”’;I.”l‘." v ‘!]1.‘ P‘l'l-.‘iru'(' ‘5
! { ! A [

ASanall and C{‘_i’\?)\“_fy :'f"‘l-“! the pot dves Mot gove a raldsfaclort

opataton .

= Gias bubble

B o =
ponhage | |e—— Fixed contock
— A\rec
poth of — —lAcd
cool ocd —dJ 2 OCL +fowed out

L“——“—I;L .
. 3 Are. Sple Henth

L_ mOVf“g Co ntack

@ Seuf — ccmp@nbmd LXploacon pot > —

This ’{HPG of Pot ¢4 %?5-(?n‘rc’mrd a combination of pPlacn
'@'XPI'D’MD,“ pot and CfTD%Q’)JPi’ exploscon pot - Therce-foce. Tt Can

Entouupt  Low ab wel as he_awd ghorct Cértcvoit Crerents with

rcegusonable  occurtacy
Fy- Shows the Achemedec dfctjnam of setf — compen Aated
LXplosion pot -

cChamben €4 the crtoss <jet explo
. ONe cbd the pmm e.)(ploh-:'on po.t- when

It cConpints of two* chambercs , the, upper

géon pot with two anc Bpliter

ductg while the Apwe

ihc Ahoret - Carttoit Cuwmurent ¢h hech

gar 28 very heh and the dovico. kehaves os a crcobd {jek
when the

, the ttete of aencrcalc‘on of

losten pot The arc exiéncion foked Place

moufhﬂ contact uncovertds the ferdst ore secend cure Bptit

cluct » Howeverc ,
agb agnmaﬁon s pmad]l and the tp of 1he rnuw‘oﬂ

the teme 10 reeach

exp

+erc
on tlow shortk - Clrreuit  Cluwterds the reade of

coatact h;"t.-‘_—-
the towere chamberr . D(m;r\d 1hés Ko ,

+he 5% buitels wp PUfficiont  preedywte o)) therwe & va 1cttfe

[QF_‘LU\Q({]C thﬂotré]'h arte  Aplittet ducts oue 4o the obidiwetéon

¥ \}";:"J? '”'7(_

the aric peth % wight angle bencls

owt of The theeoo , the oute @&
peéxed contock
’ criobh jet exploscony pok

Offerced bz.J

mﬁ‘vmj contackt Comeb pxlr'ﬂjm_n{
{

bd plain pot acton .

Scanned with AnyScanner



- ~ il _ b A
) [pm'(-.{ _ biast opct Céecnik hetonuer <

. ¥ B
'l) ”'H' Ja0l .t\f.fl‘.‘al ort Ceere ! }"'r (oot 1hs. Ot ’/""{

k_\j{ l‘-.-r',\”'j" f[lr' YY) e nl,-_l,»l.”-,f ’,\‘I{r 2t Vr {r i/l “;- rird ”’!“l’; o0 )i

\ (

19

L ["r’"lf}' - Ff\;" f.‘i.i[;flr oo beadeo 1) "'i '."'KL }"‘(r'/”“ﬁr" red, f*l‘ iy LAl L | FAr

’ A r L ] ..-‘J * ;
t'\iilrJ“f 1emen "-"’lll to be j‘“'r] 1 &N Conid 2 lend bl {'f‘""r,:_, . ’
o " 5 Ij ’JH' |.f1]j'«l Clire j,J’.'{, c

(1 t]mr Nt (ST AT R A ml-ﬂrh-arn!.i'! (YO Nerd) Z / sy,

1t €5 l'a'u’:r;{,.' the rf]!}_f‘, Hr'nr;rru‘r(f " ¢2, touch reeduced 7y t

vae of faudk  curaconds . Thés r'fr'_fff“-'”f'/ LA OVerilarng o

1174 ’
fortcod - blant: oél céarcved P-ur?/an? cn which Jh '("m*”-"-’if. T e

1.

o Preesswee. ¢ 5 Sﬁﬁnmrni”‘l }atd ederrnal nechanceat chiear, o
:.--I eﬂf{t’p#'ﬂdfnl' r.“r fawt cortrents 10 ke l'/ff“}/{‘.(l T

i . In a -rr_&.:rff-‘ff. — bl(l‘},:t el Clercut 1‘»"”’”!/"”- ;”"':’ f” : 9}
‘ b crteated bﬂ the peston - C.tdl-r‘ndor( Otﬂfmf},j(’rnar-i, TR, s o ’]) ’.';1:
’ of the péston €3 rmr}wnr‘rnuﬁ cotplec] 1o the. rrm-;r‘r-ﬂ cootury 1t s
When A faurt occorey , the coentacts gl’-';t /mpfu—rn,iw{ 13;,} thg 14 ¢

PIILH{CKW /Eab«lfm and an C &y Alregey ]r,(},-f-(,:m;m ihe  roalect e

The pétton forcces a Job of och: fowarcl, the contork Qo ¥

Q/’('f@(?f}uﬂ‘bh the artc. It mff’—’d be T”J‘*"""l 1hak. necoss (_Jfﬁr‘} (el rEdy
preessure. preodice d dosz Yot & nﬂ{f (JJ’”j d(JFﬁnr) cpn A1 Erec
fauvtt curvant 10 be brooken | L

_ﬁ_dv&ﬂfaﬂe,& J e .‘

@ 6(‘0('@ fale | Pflﬁ/ﬁ’)(_l.rﬂ?. dD\}Qlf}Peﬁl aA f‘f‘d"’f_wn"lﬁfi'f, tf f'g, e i 06
J oottt cwruwnt to be  eotervcupted , Lo Pertfortmance

4 &
.J‘!I,‘\J Cd ir r",i’f‘l)]‘; (_‘/t_ mr‘”r’p C.f 'n/JE"?J'i('fjl 'i i_j,"u'] {‘J)‘J}‘; i J

reM - LIT

i
]

\

Oc L certe Uf‘i' hr((?!‘!]',{(_’r.']_) . ‘f)

x

B

The ¢ s of WAL ,
ﬁ,umng;a, OF ocl requéreed n roduced cpnstdertakiy

Scanned with AnyScanner



b o e ey .

l ‘ - f i i | { i",lf-ru-__‘af'-

| i - )
I',' . t J ree T ? L ;'.[-‘ 4 toneld t*-

#e 4wo Chambens are Asepascated

N and oél frtom oM chamberx &3 Prrevestied feorom
Qyrurt fmg.n ment pertendts

r i { it ole ,f'hl ore "k I'r" . '}‘C '

f

Y - - cvit brieakcng chamber
SAPTIE A Avyarntanes y {___' rtt ) "I ]i i (% £ o LIA ; | —Er

(¥} = { o
ST y ’ brad: ma Bous enouah For
(tequirel A Aol VOlume of OEt Whéch <3 Jurt )
- — _ r : L he TLC .')lr’lﬁ"('f{

1 exdenctton . Secondiy y the camount of Ocl to & f

0
1

) the Auppe .-r-fc‘r{cj choambert doea Mot

16 rteduced ap the odl @

Qe ¢ —_OMramenatt J ’: 4 ” ¢ 1l

I gupporc I-C})ﬂ Ckn.-‘nl')f"[ —
e | o | Moo 4d on a metal C‘i"’ﬂmb;ﬁ'

_1 f .’_'_ 4 f reiolQreT N Ame &
[} { ~
L i P .:_{Ja’f_ rtoetea oM

cried  corth ofl (whéch ¢ Pyt
onk . Tha Ofl o

1h -1 t i+ brieaung  Comparpmenz
. = r -~ f .-—-_—-(,'_p_{
H. . rf:', T4 Cmoer X | the e L g '_r’ AL
) ~d bBak f ) L rc ’:.
rl 1 n 1h oOr crl 1 atc O aiber - =%
Wy £l 14 ‘J i_, ; - ' ‘.I' I I,' i .:
. .-\.\ 3 3 -1 F""]:’l(“{'ﬁi‘)ﬂ IT e e
JU Clricuit wbrrf;fu(mJ G ert |
A tH the
] 1 . pPorccdacr enclphus | n+ g Iof § .
| { b y | I +}
PO J npos § rend { { n {
I [ cus s !
: " P e I 4 rc 4 { i 4 1
b) , bt
b bt |
" 4 - o - | 2
r A | f
i

Scanned with AnyScanner




| | | / !f_
i |
T |
yir 1 | | | |
l["‘ i }hlfi]l'lll iI“\
[ i dr i1 H / A
| / I I
\ | i I. I |I s J e i
I ]
t T Y king [ : ' -
. | |
| / ] r i
fl
| | i J ! | f f ’
| ot ‘
ir! I
f | [ ] { I
Oportation | tnides o = )
4 : {
par t ! nqoged th 1 t '
{ 1
) | Liff it ” f i t vt [
! | Y
I 11 \r( 'i (% il ¥ I r
| s ol |
/oo tho or| Tl i rtoctiice? .r-I : (encles [ / |
\ ; dr11
1hie eleen  Conrxdreant 1 i L% [Pt [l: 1
y < X F ovpr ¢ ) y ¥ |
In thi o oV ondg coantact "“'Il' reeAuds o Jor ,I" |

(

Tal) ' ¢ 7 ]l!.‘-’l Lngorr 144t
‘1!' "j!'. ”u e’ i e\ f a .r{rl, # 04 '} .

R A S | T {
{"“-‘ ehzy  of ftothitt aleon €A rnr;l;.,r;l;d ang. on (nseh
'all {) (T _'.;Luf;'_'-_“..IH"H( fL!r{mr-l«-p.--l },lxj the ef{ect o1
. = . . _ ALLLDCE oach 2 tEol) { i
r’-l""lf-'tf" Sy nivarey o4 orl -Jfﬁri W5
"‘*-'-; 1“"!.'."alf .I!l'u'l‘ff o "d-l'_.u'
. a ; g |
{-)(‘!Uﬂ.-jfﬁa?,j ' — A Low ol it brieaven hay the A
Ndvand naqe? (WO I I 1 Ot i f b A
|
T", ,l Fig !I“l'.r', ]1 MO [J'“,I;]I'{' { l 1"‘
- -
—J’ I’) 'f ‘f{l’”;.l(‘i. _,g;r‘.r'[_”.,;. “I-|_ o
" \1 theero 63, reducod bt of fove
A -
@ ) acnk nandce 'J.fr-],]r-(n-' art® cteduced
' )rh/b - (J(‘IV(?(H”J(”J '- 9 e 'ﬁ ..-'ls\.l'il 1 ,?“I” Il JI, O G ,.' : 1" !
s T \J I
» . : . : f
(‘l"qft’u! 04 Coucbhonlt atdon ot CO)Cril.0 ! !
W) ;

Scanned with AnyScanner



“ Ort i 4
f abrart / [”
'l:if' rj
Do | ¥ 1"
J
[YJ(I{,& ,]r (e O
[II [ I i '
p
(. Jui ‘

r.——-

[\ﬂf’u‘r‘
VUL,

Scanned with AnyScanner



MacntenNance

of ocl Cércuit Brtoakorth | —

The

Concerta ed

macotenance  of otl  Circnt bricokerc €7 Iri; N\ oa :f,HA

cuc th the contacts  and

& h CrK ‘.\i..‘] OJ‘ AFoly 7 'ru
Aftert o Core ok |rrocwert b ez

- & Fr?!""’";.
f:;irzmﬂth of od - Cping

\ a "l 2 s i Ao re "

. ey jeoned D Joa | ot TR

Fouut Coruwnts o feu |

- ” . !

5 . Wt by astcing and tho  ocy tre, |

243 Contack may gex L & d 1

_ ’ n : -

i e of ors e elocHrtic /.‘.JHHU-I b due fo ¢ f’irf.-'-r., ta,, |

Lore /Heme O < 5 .,

N capoc it of My

Theg  freswdds €0 the reduced rouptut r&_} P i |

C s xc

!

fo enrpect ks |

o 3 ) O TTAC }C‘Irp
briealest » Therw fora ct ¢h ao 2| P

3ot & mwonthz o l

- 5 of
Cérrclt becoavore ok e tﬂ"'mn cidercvals

‘Dt.mﬂn[j iﬂ/;P(),f...-h“oﬂ of +the brf(;ﬂ!f-ﬂtt » ha _{.,,[;.'4.:.‘?!3 PI-”.”“
Ahoutel ke wopt G0 v

P c;-hgc.yg the curawont Cmﬁﬂma pavtis & arrre“f}ﬂ Conlack.

IF the burmc‘r?j A peverre , the centacts Ahowd be rwplaced,

£ check +he dietectnic bhungth of the oEl - If Hhe ofL &

3 < e conde Iconzd
badlﬂ’ de4 colourced 5 G shoued be G*'I?onagf{ ort sl

i) 2 = Ao onNe
The ocl én- 800(1 condatinn  Ahousd withatand 3brV  Hor
. 4 " , ‘ . e H‘}.y
mooude. cn & /thlﬂ!darcd ool 'H-‘Hr‘raj clvp woth Yoo dep
coude o : ‘ ‘

Slectrtodes. »

f.) check, the cnrwaldm forc Pomible dnmo{ﬂﬂ . clean the

ILI( L, ) y

Sustface. and (erove ‘Cartbon  cleposits with a Asirong and
dﬂﬁf fabrcc -

i)
v

Acre - Bloasrt Cercuit Brreaketh ; —

Chock the ocl oot -

- A .
Chec)g cro,bmg and chcppﬁn(gjr,- mechanddm |

a " % . = ~ I\ll |I (At |
5 hoadh prieppwtl. Lo blast :
These brioowerth @J“ij o hogn § sl
. ; speaed cn oal
. ' . The Contacts s Op ¢
autc C[/U.Pﬂc‘m,ﬂﬂ ookt u The o
= b ‘}‘l"li-“‘l b]f‘ ﬂ—_.‘-, (‘,P:'Jilr-?r1'/j nf ;')lﬂ} t /L
fi{: e - }D'Iﬂ)’t Q}D_J RS U ¥ i :-"I[

ho
1L f.! i,r ,f. I
| ; blork  Cools the anc 4 Jwesps U Id_
The O~ c

]_..r,-illr E
A et dras
bviom  rrg
XA

f }cl\mnl.f;ﬂ:*z,

;I) ” ¢ [

I
(AW oree

j'u’ @3

ce

the

@ Do

Qurie

Dés-on
e
to 1

~

10 4

Scanned with AnyScanner



' ) \
’ " ' r - 1
ta “ha ”""""f“r e« Thek rapidiy  Encesale) Arg
‘J

preodirie
potriongth  of The

enesdeom ]r.-“‘)’l Gl C oot car 42 g rrrn/r./}

J A corecdrsc /o ]
Loy Fr,“\,( friom  ree - G];icl,blff.hr""’! t+he QrtL . Ce r.}’/-ry_;ﬁr'rff"'j v the e éx
- 5 urutent L eottrtaupted
“lipted f;'/.'ltf'{j‘,u/,}nr{ and £rot gy CARRRE el Ottrteupt ;
FEASAL: St Hclvani(;, 04 t— D +he rtiok of foes @8 @stminoded
1 ? .
el 4 - o Completery Tornoved b tha biast
W mag | D) The auseng Pt ar. Completery 4
| L . . . PR ( 1ot l'; Aucler) e Opestadeanri
- T\‘("!’.‘/}-fr‘-\,lc i fl!} — W ” 0 {jf; (_'lc-‘rf{; .ff/l_"'r"/q_ () r s r'_‘
- ) ) s reo SVl raernit et f'J_’,:‘-’JrLGf]_ v
of Hho - fhe, OXpense of erﬂf_dﬂJ( oc [ ) )
i : A e S 7. ,:_f,frfff-; EA D rf’)-rfj t ot 4cnaol s
+~tho ! i rhe. 8"{%”%} of dietectnic JATIERf f | ):7,4
' syvdencHon €2, ey JLmal &7
h% s ' condact fgop peocad fon Qe Xt j :
5 0nA& qhos  reduns the pize of the devic .
w) The andng tome e Neruy  fsenal dug to the rapdd bwild
} - -
wup of ollectuc /bfrmf‘tcfﬁ'x botween Contads . Thereroas , he
. cutc enorgy &s oMY a frackon of Ahpk a0 OBl CorLit breoyoe
placod ; o
placod hus rT!?);LU*C‘}j‘ on 1e3n buﬂ’ﬂv(ﬂ of centadds.
o
s r = 5 . e 01 (7]
ek ek \\D Duwo. 1o lerpore Qe - enengy airt- blast Cirosit breakan
dé feonad | cuzo ue;cg Awitoble fort conditions wheseo. frwequent Openacon
T 0N () (?.P.C[)Jt"((ﬁ.d .
- e ) o ey / L:,‘fﬁ_'\l.”
p bet” Vi The energy” supptoed for e extonction 4 obtaind
freom h;\ah priuse ot and ©b endependent of the
i cumuent 1o be éntertrupted
T
nd Déb’advanJraﬂe& I The asre hes r‘cemj{-v@,u.a tnfertéorc
aste ex%-an(?ucfghcna Prwpmiri%-
| o . Aensiteve
N The Qire- blast Cirwit breks o Wit SRR
A AN e
4o the ~Vouctatéons On the rade of e of RAFARPOR d<
o 5 " Hhp  ComprieAlon
I Conpidenoble madnenance. rthy.rrte,a\ fore the P
; Plant  chich puppries Fnz aire -blask
15 an | :
! - o] - - 5 | P 0 ’F(kf‘. A na
- ) Fiss t CértCplt oralans u
. Fi | fﬂ‘Pptccmiwcon : tho airc blay . ;
/ | = ‘
| A ; dratadlotions . Majort >
° | wide applécodcond on hagh voLtage . 4
- ) -4 lloky asre of His
b g of +he clawit breaert forc Vouages b%f“'{'fj RG He
P2
! ( r
L

Scanned with AnyScanner



; 1 " i Mis
D Axcat - btast ¥
: s » ;
7 J i ptentend , &
[]
J N E / t b ' r
\ r r
J i
! ‘ I | !
, f v
’ .II _',' 13
Py ’ ¢
.‘ 4 l i
I | I
| m or cimpulih ! 1
l' ¢
o ' i et piston
e s ARy - -
e 3 I[ ") _ R —
i, S *f;, v "
— ( = _"J‘_’\' fm e .
T T
—— 3 sy 1 e
Ck;-i;.’rﬁ CNE At f
Acer \y ot ;
iy = SO . - U gy
l’ f‘ d -/ 'l'-:
[ﬂ"'f F‘f_f_,c-um_-.'ul Sorfos =
. 1Soindon
‘v'\_!l"lr',- 8 Ycroant OCCuresh > 1k l.rr_[-'1.}-,,,--‘, e "l‘”“l e F LN e
0f o ala Vave cvheeh Connes 1< iaT rreubd T
| : : I : - .
4r H; ."n-'r.'rirT Ch’irn’_-‘r{ W ”’r» ngn J'-r'”".z MALrg e Fyter |
; {
ihe Cutedng - hamben fq'-r_r_"{":x", away 1he moving Cootact
e corrumt « The moveag coatact A3 J.cpartoded |
‘-’l"r-{‘ |-|.(.T. f'\i Ci res - :
- . \ | Al
{ s §1% YL { f S it
artc ¢85 MHtrucy « B the Aame 4dme , rxAh |
bi f ¥ loto? nlonNg ihe aucc and toues away fre T
o B 7] #
. ) } " » '
Aaheh ~LloNg L ih e - nktequentiy , U = 4
rurl,} C Curutest *-l’..l. ct {;!]“f'fl'.' ,-'I'f" } v
Jj (ML be. 1ot | 1ha & v '
(e  contarct Sopartakon requdir@d fore Enttrutp
X -
_.:)(_-_,nd_r,f_ur.' Smal | v F I ( ¢ ich a b o !
- S
: : :
Conbtt tute c 0 adeoyate e arands fore he Moremgy ! g
U
\KU,'-H.Uf(J Theste foru N clho)attrg d4ch | ) O™ E
( {
ab o pont of this Hfpe of it brisaen |

Scanned with AnyScanner



: g = ~de L & -
1( A s | e A : 1
e b o viecehrard Cleanan §or
}_,. J[',.r' e 4 L
. breopert « —
1 Crﬂ: _‘c" = blg"t Qor b = L
,._// - f‘f-l' i1
- e - L el
ol
{ il A T o 1 ol |
eoovim <o T N e
| SN W iPe,
J TN N .‘,f A
A" ¢ )A \ “r g
C. 2 ql i

' | ‘ " r r
I ! 173 1 Ear: 1/ . Thx r
41 f 1 ‘) tabls it
(e ol LY
Fcq T & 5 ot ol pards CF 4
act clrensit e . When the %
cfl anc g Aydrtuck hotween 1hc {cxed
ihe P .-3'1' I oSl C.r1es5 = blast fornces
L , ‘ -
_of ticna Ot ArtC .7-,pir'.'*4..fr[_,g, ¢ bpafp L
: swe -éi'.-:a: aspe the h‘rs_;f_ﬁh of the amnc
tmprioved  coolay 1he reswt €5 thed k
- o B Cied . Since blast |
Nnad  §Lou 1 curutent tl c_{“,-tr__ruut,p‘\. '« (Y
O o 0 ) s o low Cuurutednt:
ofe same Hforc 1 ~wruwents 41he cneftccs! ne (."' x
L olimenad A . The H<nal q'_u’\ fort C:ﬂt'»'fru'(a_qr}(' 1 &b Ard ot
enough 10 A YIoremal Snswt adton C leartance bo that o Aordes
( h ~4ch & Mot necesb ] o

S L M ¥ige

Hemaf Lot

UT‘C({Q CSF&) C,C-l’f{f{_*fb Br_'\'CG.LL‘f'LL:

— ] P " | :
_1 - ')"'}—1 .’.'(-’ rok }C:l _L.-,.‘.'LKL’“-EJ . ‘11}1‘ L [@TeRyTHa P RIS 4 I
\ e — R
I
] , ; ) M - . J ; V! [ - & N
. g e quenchdng mMmedcum i
i éb e op the O quenchiy
A " }
- b N lence l ab
oamitve Qob and hats A botnenq teny ctedic
cloctre — 1 i LIt VE D { .
A AL L -~ |I )
. L0 1 A L ‘ o
frwee Llec prionh . The. contacts O the. b
i - : F of (ALLEELY
. g ~ \ W o r
a high prusswtl flow Of O b R
j ; . the ars
‘,_- T v LD

them

ba‘,ir weLnN

rcopLdiy  C

s

Scanned with AnyScanner



Yy

v

¢ ¥
EATE VIR T (Jr! CAer Vevay

Emmobele 1’}(#]1’11:\!(1 conty . this Joi o
f

’

10 the arcc. quicnkis buses ap enough  eonur it g rres gyl

. }ip o ( f((l-f} }l“"-(’fufﬁf”). :'/n/r ‘,“ F j
I extinquish the ar<  The Ske Cf LR Wiy Bl drcind
( II e *rl"’l: (il irrne A i
1o l"x N of fec Ve {ore "’;f!‘}' {uu;rh‘ el A e J 1y, sk
{
C onptroctcon | — Feg- Lhoos 11w Prrtds 4 G Aiggding g ’ ‘
’ f
T 'y "} ¥
e LAY i e D (Ger i ror, J
Clreutt orwakere « 18 Coviaks of {xed “rn Py t
s 2 F - i b oy
f st | cor »
encioted 0O a chambest Cated gt COoriatif Asvit.e, b/
- - v Vg

- ”

centingeted 10 Ko pny

e -~ ! 4 .2
COI'}lﬂ.tmf"‘(' SF Aab . thés, ahamoerst ¢4,

Megort\iore .« When the contarty, of bavovon, 0517 Ofesnicd Ak,

"\l."ﬂJU(‘, m(’f(l’lflnr'/‘m I)f)‘r[t”r}j(‘ B g’;f/’l’, [.} fﬂ;,),‘,n'f'fa f" ’ ?,J/‘ £
'”3{)_ LENP Yard d¢ (4] o fotaantd)) jl', o Cirte r ra“"”!".uf'fl'/-r- éded :
I (./‘J[JF\}
,—3"\9 fr)(@ﬂ! C'r,-ﬂ.‘f (i ¥e },‘ (’J_. o ?()“f)._. L f,'ll_"!(.f‘. (j_l"f_!’ il C it rf } - (Jf"ﬂ,';, o /
!
coack  fcted wdth an e hora . The e g Crrdack ol -
alto o hotowd C’defj()d(g—( wth reectango o o, <o the 7.0%
- -' el : i . 'r.; 25
.}.D r)m'rrn.,-;f'.. the & qab do J2f  ousk jr,”,,.{.,l,‘,, 1 e Le/,
J
offerr  flowdng Gﬂma % onss the orc , The pr Ot Bl
d ) . —— -
Fixed contact rmw{.-m’ contact syl g;;,,_',,,g- horun OFe Coodd fe
Con !
7 = a ~ i ,'. = 2 :r.IJ
with coppery - YungSten Ortc ceeristant  Condertinl < oGz B
= ' gl e’ L - /; L ‘
‘ J b og wcondidivoed U vtorlaimed By }'{’/ e
SFQ 8&15 o r..o.;tud ; tF o5  Cancl 24 : -y
: i af WY
3 Lt 2 ) 4orc 24 f}-, ofaa;r,g_}.-_nr, oL Y] N
Huckable 01 xcjwuu(j .,aIJTrrn o4+ | R
§37)
brtﬁ_aV\OJ'L ’ i)
|
\AJOrcv;E-,ng *— In dhe ciobed positéon of the broopsr, 10 1,
— R—__ L i | | )
Coniu,_r-fs T‘Cf),mo.g;n Sn‘,U‘u{t"Un(}#rJ h'd “Fe pas, 0F 0 5%} .!&/--,-,‘-;r;".-' !,:(j ™
s,
(JF OJ,’JOHlt 2-8 K';L/ CIYI"Z : U'J)"rf/fl *f’|§’ }-;rﬁrll/yn r_,';r.,rfniu_;' ; _H; -
: i) ’
n;r_.-'ur'-’tr’ cootocl (2 Pr},!fp,n{ Opm;}‘ ond an ane fi S Ny .
;-,jj-f,tff'f ¥l ,‘hﬁ f,r’)n]na‘fﬁ v Iho r”[ju('!ﬁf’f{' ,J{_ ”‘f/ on J”'( ff o | './—!',) ok
¢ ) ‘ » . .
o f-)’dﬁr_ briondsed o ”’I the opend (ﬁ of 0. Ui NI I_f;’f-" “ .
) H ﬂju_
; 2 -
Sfy 8(1}.} nt- f"-l’“:’f | cm ’,:-r,r'_b),r;;m_ feom The robemsmite o 102 )
(hrec. r_}r)knm_q,—i#q;n r,]rmu,;_/,, £ o
/

Scanned with AnyScanner



P L R - . - . I,
el - =~ ' !
The h :'(fn p:LQb.{uﬂz frow of SFg (t.apc:-‘l_fd absorcbs the Hree

alecirronth €0 {he CQutc [xdh 1o Form cmmobite ﬂgﬂmm ¢ ong

Una

"-"f“':p{ cohech cute  Eneffectcve 05 chonge Coniens « The reswitr ¢ hat
+he medeum betweed the Contacks queckiy bu<tds up ‘m-:ﬂ'n

e ("ﬁc‘t’n’.cimf J_‘.\Lf{ri‘-“ﬁ'}“ ond CcaubeH the exXtinctton of the arc .

“y Ao the l_;lr’f'“'\:“- (}I.rt‘nnﬁ?’_‘r) C e oftcic cute C3_>f1r"ry__ir'c..('a_’

'}'{.-" she vawe &b Closed h'd tho action of a Sek of Aprings

":\ Ln&uwdﬁd uod,:a:lf’“ﬂ

opd
fore OP% oot

20 : e
T = oo ™

[

Advantages | — - : :
attd D——? Dug to the Supertion Qe quenching pPrepetdy of Sfg ,>Such
‘"
Clreewet breearens hove Veny short aredng +me .
@ Sance. the dielectruc .6#wn{fﬁ7 of Sfg Jans b 21to 3 +dme.

(o
thot of airt, such breecueres can énterupt mouch ,_imgm
o Cerawnts . o
,uD The S Fe Cérrcudt breaker (jc\/?b Toiheless oPéna;lEun doe 4o ots |
_ Closed 8&5 cérccutt and 'no eahowust ‘10 aimospherre uNtLéxe N
i | the air buaat ciraudt breearer .

5 the conteclor day »o that: theae

B | i@ The closed ok 2NCLOHLUTR.  WKeLp-
b N0 Mocsturd prioblem &
@ Therze ¢ Mo FO3K of fe &n Auch breavers becawe St 95
| 4 on - enflammoble -
VD Thew are Mo Couon oleposits’ Bo that tracuiag
Prtobb@mb arwe. elbminated .
\/@ The sp, breaxons have Low macntenante Co

& ¢nsvlaten)

w

At , M ._5" 3

eqpt pneat.

PR L ey

! foundadion raqurlments and minimom Ul
| . v Lo A 4riem
V- Secoce S broakens ML -je‘tm.’-ud encloped B AW t
fable whoe

otmospheny thayy or parcdeculany AU
\\-D b
s I - .4 A te Lo =l | C:(CLL mﬁﬂfl r

Scanned with AnyScanner



DH—F_’;F bricaxerts L CO*T“{ chue 4o The L"qh Cost of SF, l
l‘- et .5‘ L - -~ X

Cﬂéd
@ Since -CJF\( ﬂfm I"!f’lj’g fto '3(/ nec aﬁdtff
] A ol 7 toonal. equi proent ¢ requéined Hoq
ndclz teoYIct

after =1V
C QJ"Uj DPenq

(o] 2 the bruzoues

i}]:’,’_} P‘I"‘“Ph'}"” 5

fApplccadons « — B- typicad SFe Conewid bricaxer. Consin

S . dng wdth o
DF e terutupten undds  each ;ap.ﬂb!@. ofF deaud Uy

-~ — 20! = A n.t
coup and Volroges €N the riange of S0 - 80XV Noer,,

j{-o +he { pI

tepto
of units Qe connected ©n /e acawduU
hove beon deveroped fon

\/OJ_,{.‘{J@Q . SFé- i clmeudt b reg cdlerc s
L o o Py
Voltuges NSKy 4o 230 KV P‘JLU@J’( rw;i'cfﬂﬁb tomvA —to 200

& -énte,rmuphfnﬂ ;homg Lehts ihan 3 F{dci@b %

\/accwn Cirevik - Bricawert - —

'C .xnsumtc‘nﬂ Verses

mam anc shieid
= [meRy o «
- L""—'———-—___ e
P J —
% | 6 Iﬂsulatr}'ﬂ Vessel,
i

Des - advantoges - —

—>

LI

l

Scanned with AnyScanner



< 12 th 5
Lhe 1
ACOC M e

Hierte f e Vald
- - - S~
2 AL CCANT YEFCIT £ S q -
- ) = 0 A
I- -~ P - - > - lr\ -
N e B o T \ ot tha,
& LT rr
(‘Of%fﬂ“fﬁfl 2
|
= A\
__.____"7 ~ “t Tas - # T y 3 J s 1M g - i
\j _f’f - oLy, L3 . e & Al Ty H Y Yy ~% *‘l 15 * {ee 4
: v Yy A 2 3 .
r 44 easy 1 s t The YCaps ana f Lp 1o e
& 4 e 4oy cuthkiae
7 Hel) ct O gy MMEELlK 4 TTWM TS LWermy Moarton
A { (= o DelomeEl cL J - i r'
= S
" - ) ~ |~ \
-—2 </ Arrades -1*\ et 1—“\. oaf+le Lo Xy & s 1< ™ .
g
S+ Mmiens vt

the eNWilope ©a
g 1M eénNvelope s

between the contact

Sirtenath betwean

v Ld._{,‘:_; 1 ’H—'{_, > 77 Ar
™) = { IJ. algf gy r t‘l‘- - il\l( }
.._.._.t‘l.. 4 N LU g X e S -

man anc
moving  Centact

- ¥ S £
OoNg 15 fixed & othery ¢ 3
t5 MmadZ up of Ataunlers Rteer O

—>  Thz metaliéc ©ello
- g Contoacd

-QE(_“L:‘(JI 10 fi\‘ eMmwl n}\

worzKEOﬁ pm’nc{pte s
spuMg  Opercated

~

comtact ¢5 txxea
{ | L .
So that Metalic bellows e the

1\ ][\\l I

—> The moving

I .
Mmecnancsim
Contacty

moving

Moved during opendng % Ctos : :
: A J G
{ . e $7ved contact N
—>  When the contact Acpartates from the $ived ’
AN ane (& Mtnuek bet? the Contadss
f - L: ne 3 ‘ll”
- el bet” 4h ontacss e e Uncaa
—>  An e én pPrccluced bet the Contadt
of the crefat vapowss Of the contacts .
; , | hemrse the metail
~, T - ~ . i 2 - Fl” IRV BT . =~ e !\kL:-l x L
— The OQutc c& QpiccKlLy <,\t~:!“-~v,‘a~:>lk~‘a
s l ¢ o rt.“QI“'
7, Ton  preecduces duredy A€ P

’Q{Lf elecken

Scanned with AnyScanner



o v g Yurri aMorr (ol ] et
(.'f"',f) (10(?;}“_ 000 f+f (e 4T ! or ' d J #{ Y & /'A .-F
| et Aheetals . |

§ ¢ . dd Yy g
P}d ”’}f {"- Xe "’ & Moy Y,? Conda

[ wde A rie - .
[ 4

— > Stece vacoum
)'u{'”: H{f{: ’ fi

rre e

e ctec i
“‘. e UKErT fl a A

Advantaged « — | :

o [l
reliabie & Daw Joog UY
> i1 cf r’.;f"’ g fHEA 14
y A& bap wo T T .
. o - ,,’ ast d”r'f'r " | A f"f'{ §rrT ,II oy | ) .
> Theae 6 0 .rj”‘"'f’“ 4 J ( > Tt
J — Tt requivo. {4110 rancadninance
'-
l'-fl _ 1 { ]'";"."-’- ’j_f,:. T { I}Crg;j 5
‘-—-—-‘-‘-r

Pﬂ’_r:l:tom", of Cérrcult 1ot tercroptcin L —

o — ™

(D Rage of Rc'b_e___o_ﬁ _r!ez:n_t_rc__c‘_lgirﬁ__vouage e "

B
el ue JoLtuae
—_— Lt ch the rtade of C0ncreare of rentru u.ma voL g
l f 5 ”wj!r'; el 'fﬂ U.L" 3,’ tm.& Eﬂ ﬂ{'_:f’ C ':U "hftf." L 1 l"_T_h.‘ [ ,; .
"R 7, . ..
ﬁ -8 M
rcebt .’_r'h‘_l\(ﬁ vout (:/ e ch V‘u/ J4sec . @_ é ;r ]-‘_.“j _{/
V= n Scnuk -
— Before  Cuunrts nt  cottrnoption , ""ﬂsn__ o (?g—' fr
e ¢ uted /
the Capacctanc ¢ 2 phoct: cutec (\L){ ) __ i-? ”
i f
C urtreent }h;rcuz}h the brcocdipre ¢ L:mdorl J ;

]

b‘/‘}’ enduc tance L. ., ~

._’7 l‘h-’f}f{; /;hf_lrf}f (H_i C Lituts f‘}' (IJ.;”, J{_} r }'”" \_-('L‘H:l-!t' }, f “

F _ C

-’..Uhf'ﬂf’ C rrffr)rrf»_),r'nf‘, the /_.hr-rr,t et Ciertrunt

X

-(/a 1}' W arcl. 1 l"trjo

N Tho {rf]"")'?r‘m.lmr \/Cll,lﬂﬂ@ appeqrts ALt the L cuhel

okl
jhe contacts @re. opencd % the o fenany” f.-_xlfr‘-fjw

Scanned with AnyScanner



'!_)T:/

)

o™

e

s

- ’f{?’f/‘ L.t Cornponadtor feier 11 A
T -) o { -~
A kdocntt CF {rreapfid
F)rrr.-ff woh a trankces B s { v
| R ———— " |
= = P
a0 L o
1
-3 N\ o Eal L}t e Néct oy arets |
3 - AaT [ | x ] 1 §713¢
1Lt 3
| |
1 { the peal o L treid pheLis
2
vortage = ALem »
7 (o MtT nag \’,r,'r:_;.«
— The reade of rte/ { i
‘L'/I’ Rerovesty ;_f.-'r:‘p
J é
) | : ¥ el . AR ,mfr"r
i_L} F-n-"]_f‘.‘f""’lj‘ .{-;.—I __EL-,-n f ,A‘f oA
' d

. i e ¢ (!
SE & 1f{f R.R-R-v ¢b farl.f_—_a,ﬁrt than the rra t
Thﬁ anc

MAtrue nj”\ b{.l‘r' 'H");; Cormbalts ,
il et to rte strewg ©F R RR-V b len
H'L"

olecHrid congth  betteen
reade of encrueobe of dielectic Btrt r_fﬂ

il e -strde, .

the cutc

of the brroakerc
L 8

\D Curtent  Choppéng @ — _
e

—> 1t cb the phpnommuﬂ oﬁ

Cwtunt enterutoptcon beforg

rtwached
_— S(L{)Pc;’)c the otc Curuwnt A .cf' when <t & che ”.
down 4o Zero vau - As the chop cuwrunt b T , thereete
ill{ Gn.pﬂ,ﬂ'—é/ /torged €0 enductanty cd L.t 2."';\_ , Thes
P e S S h“u;:
enertgy wwoill  Arcansfere 1o tho Capacetance C
VoLteye Q €3 goen by

)1:}1;, Ladtert o A P:{()gp(c'ltbté_

the motwras curvant  Zerw 23 ‘

Scanned with AnyScanner



€ cp Veruy Hah ab ¢,

The preospec e Vol uge
4o the dietectnic binﬁ?ﬂJHn ﬁacﬂed bj the qop - So o,
4he  baeaket restréined
— Hb f’ne ole_.c’om:bc?rﬁ forcce. €6 At En ackon , Fheres for,

CLH?Q/&‘ aﬂaﬂn " bt thét +dme the auze Conry,

’f,

Cl‘\op oc

ép  Ammallert ,‘Lhan the paevdous cahe -

Rose ptance Guid m - |
r l

ANV AN R
L P
(—ﬁﬁn e @

(1
|

rerp Duwe to Ccwrutent Choppfné » Copaciive cyuwt Efﬁwt{fi
{:nteﬂ:ﬂupﬁ@ﬂ

Severn  Volkage  Swige ¢4 Occwre mma CKE

—>  The '\/Ol:faﬁe Suutge durtc"ﬂd %o Gﬂf:en:ru.ipﬁor} can ke prtmfr*
the c-8 . Thes cb

kgj the wse of shunt rresistor R across

Known ak Resistanc? 5wz"—fch£‘n3 .

—  when the favtt occured 5 the coontack of the cp e
Topened & an onc &b sprwek bet® the  contacts andthe
flotnd “fhrwjh the Sbunt rresistor |

GreC cuwrvunt

& Thés I“-GLPJJ to deowanse of atc Cuwuwnt and an cocre |

en the rrade of de-conératHon of tho ascc -paﬂ’? ‘

Connequentiy the arce eristanco. &» cocnenked  Théd

|

twocess will centtnue i the amc current becoms S
gy that #he anc wdl _e_.u&n_au.g_g,hpr{ .

— The cShunt resistort alhbo \"néip& 20 1dmiteng 40
OLi "l¢ ifored “}7--7- '_fi-" of ehtri nf."nj VoLraa¢ )

W

Bre
D, q¥

4h

Scanned with AnyScanner



)y
Fa, \
L 4-’-? ']i'lfl l['&. ’ aly 0D YOG th'-" ”I ,-”f r/
I [ ']}r f, (ANY 2 Nvpexr o2 o )

iy
(‘“'-‘l'r'i"'( :'l-u‘n’\" l,
5 s f!_\\ e i5 \’; % {J
r-(p
rtqu:' ___‘_____._9_ g l ) FTos ey F Rl | (\ ' s A 1y ? i’1 ’f—il-u.ra'J

’-l X hll"f]v\ v
ree A0 o rreAdet lfrhfl O gy

f |1 rcoduces, Hhe reade of

D 1t rroduces ”}c' "\f='lf'f:=]=

and L.'r-pz:'t_f‘«‘-lmr }mmv\?\{“f’

clue to Cluucent: ;.HH--,'}

/.#r:r_-r

Cérccudt Broeakest "Rmr‘na # -

NSNS NN ONANSN

undert  fouat

to) f‘r'(i{f.; v

NS
condétcon the A lff“pw”‘fi

)Lhﬁ_ ‘rCJHr_'LL_.‘r'ﬂa.x C.?P()rr('th'r.rﬂ/j o
__[t l"ﬂLf,!)f; b( ('_('Q'JCLJO[G of C}’Pl”nrna Hw ‘f-(’?lJl]_'J cut nnd

'iCu&L'@ __ﬁ

bl'fc’ﬂb{ ,rhg chff: coerarenk o

wn.
vented z It must be C;r‘LP(Lbl_P. OFf bpf—\?ﬂ (ti.n?j-_rP on o a fautt
e —> It murt be Cr‘qmbw oF cn_rr.;r_U.‘nH fault Cumarent fort o

S F'ﬁo rek f'me

Corcrmbpondﬁ?nd 4o the obove fﬂPnl-Eomr, ol teor

\ the B hoave 3 readengs .
ne

Br_ferV\C:ﬂﬂ CCL{DQOZW/ . — Tt éh a C curcent ﬂ"aﬂt a ¢-€
< T~ ]
r;_;(ﬂﬂa ot a feven Vr_e(okud Voltage and

ch

Capable of bree

'Brczo,w"qj capacnﬁ -

1L
vader ;;P(yg_g.,cfed condfteon .
y The brtl?a.b(r"nﬂ CaPa(r"hd chH cu,maﬂ/g Atated ol
i - the (t.mig vatue of fFaudk curuent ak the énstant oF
Contoct /fsepartatcon . |
i 2 S the readed bnoaméha curvrong €0 & v iq
; £ho reeged  Aerrvice pine Voliage h W
| Brcaeny capacey = B VIx 10 )

Scanned with AnyScanner



Tho_ puu/\ voalue of C(_Wun.f Clm‘-qnﬂ the st Cﬂ(‘lo

the clopwe of €-B &8 Kaown o4
Curunt twoke offert

maKEn@ capacity * N
mcu(e'nﬁ cururent ¢5 qual to the Max VAl <
Q«ﬁdmmﬁ. Hical curvent

Mauéng r:apaa'fa = 255 X Symmetnicad brmc\?]

Caf:xuz“d-cdf
Shont dme Rateng !

It & the pertiod fore whcd'i‘t'hﬂ c.8 &8 abe o cg,,ma,
Fouiet cwoent  whele rca(prha clored -

The Ahort Foe rcairhg of cg depends upoa ot

a.bcu’rrd/ to  withatand !

D The @gch—comaﬂnﬁ-}é‘c forcce effect—s
B Tefnpmahfaa redae.

Normal Clurucent Ra—,&c}ld .

—

Tt & the @em.S vaue of curvent  whéch the ¢-B <5

Capable of carcagmd cmh‘nuowﬁud ot 5 readed Fammci

_Mcu(cog Capac.zﬁ‘f flits -

undest /bFQ;Cz‘ﬁ@d conddtdon .

preoblem T — A Careudt breaket €5 vrated ap 1500 A, [ooomvA,

33Ky, 3-Second > 3-pbafaa o¢t Cincutt breakert .

cond? - §) raded Mormal cuent
@ bﬁwc‘% Capm’f“‘d)

) i reeded  AYmmetnicat bnmmfn@ curutent:
b D) rraded mcu(r“na Curment
w Shortt - #me, (Taddng

@ readed  Service Voltage

Scanned with AnyScanner

|
|
|
|
|

{\(‘ BAWE. A frr\

(=~

[2A

le .



UL eSS

! bl '..I p'lt
oY -'_',':',-.‘f.r-;.., ! - I ’ i (?
1 n ri') F"-"!h‘(] 'rhuunfuﬂ Crprtal PO \
EJ_UL - ) { Ir::..r.(n\jf\
® T [Brie aleng <copP i f;f
{’) e | }
or ey Crercgcfnk
L Imrrt_). };rronur gl

F’. o4 (J‘ < }Jm; ne.
i
ot \ooo X 10
“_\{__'; % 3% £ (0™

1ve) F-?lOdf'-d m(IM'MU couurwent

<nﬁ
: aleny = VF4496n  Fot 3 “ptnnds,
\@ ahortk - teene. 1t J =

@ Qr&ed Serpvlid 'vouffja =
N |
T .

)

FP2UIN, ( it.m% )

of
55 X {/"I’i(

BTACE pews.)

a3 kv CoemeS)

T8

et

VA,

Scanned with AnyScanner



Prt_o tective Retays

74

M

(\f\,’v’\-v\.\/\/\v’v\» AN AAAAD
- T fhat cdetects e
S pw}kc’rfw_ [“C(Jf_(r_r:{ cA O Adevece +hau o 41% o
\— 0 b Clecwtt brieaye
- oy éon of the Cér - o
MA e Nclcode s )‘{'1 Oper 1
: . w7 th‘;J 2 1‘ -:\ L
Aol the defecteve olervent frrom aT + of the _j;pr: Fundc
'y Bhown €n 'fr'.r'j —_—
R GOdeal rreaany CcME b A _ ’
# typcat ety D s
Bus - bare ) , -
Treep coit
'_.\ll'\--q

C-T |

Lt 4 | 1L .
ﬁ')r'b oUuﬁrmm chows one p}*am of z-phaao ,zbi_,fﬁr*m fen o
Q{mpu'rs'j-nd , The rzo,mad cércuit Connecttony Can be deévided cat @
2 pads. ”
D Farest portt és the Pﬂ?mdru u:f'f‘nd?ﬂJ of a curuwak .
Sreannfortmernr CC-T) whéeh &4 conoected N Aerries cocth &y =
(e 4o be p:m,tectaol " | \D
i Second patt  Consists of f:)QConrfcy—;ﬂ winding of ¢~ T & %
the rt:_.-Lat/j CJP&}me'ﬂa Cocl . _ | -;
(11 Therd postk ‘o the tﬂeppfnﬂ C.lricvit whech magf be edtun|
a-c ore dec » IE Conpists of a bourcie of -fNLPPU;TI , tha
triip coél of the Citwik breoaxere and e rcrgff‘r.a ?J.}o_+_r‘._-r\:f‘1 ¢
Cortacts - |
When o shorct  clrcoit ocCwres at pPocte onthi | E_c
freansmnisbion léne , $he  Cuwruent “T'|0(t'f'nil ¢ the 1€ne cocrl? e i N
fo an enpremoud Ve . Thés resutks én @ :‘n-;w‘f T me

ﬁhn“’dh the 'ﬂ“'("fff Coil , ('f.’r_u,r:.?s'xﬂ the rwlay o rﬁ_‘;‘-':na_-{{_ r“i

7 . C "~ -—r W | JJ,{‘
Cl *‘rnj &g Contocks. Théd €0 twrm Clores the, $rip €0 |
L0ben : y
[‘_'\ _:ﬂ-')(; }‘r’fr‘,{"t.i’kf"fﬁ. K (‘ﬂfrj f' . c.ireCuCt Yreawest Of 0
TS50 L0 'HE_A fot i'»f f,cri-r'r’.\ﬂ ‘(-‘fr n -t x Lot o H )
- ‘J L L

Scanned with AnyScanner



-l{

ry

4
o

) ﬂj‘_f’“

L] !'..Mf_

o ”‘(1 “—(U'{ ’ de f'l.’fj__‘{,(;fl enburtet The. .;_;Ot:t'-_:-}<| of ”-1\ Cérecott

4 X
eqrupeent from damage and Mormal coonidog of the e oethy
A-Jr \w ‘

yirede v {-‘{ H-‘”‘ ;J.J/"-t‘ﬂf_l’( .
) : 3

ontar Requeérwments of protective @emﬂf\”ﬂ -
X Y . A

ri_rr}f'ian
—_————— X
i ma e akin F Hhe Pactedtose fystem
,I_D SPlQCﬁfV(F’:t. . = Lt ép the abd f'fj oF e [Preote Gk P o
i e Ve 3 ~E 'H‘\E’ Pol! ’é‘f‘ﬁﬂ\ <N %I’[x_t;\!‘\l{‘_
f + C rrr‘r&(,ﬁ«’j 'ﬁ')ﬂi' P “ “"
o Aeleck CorT . ey el ko s
: & the sty ’::o.rLt’ without oleat r_ban the rtost
cnol  Ach Conne ' ‘
of the bystem s s
| q todud ;‘3‘}{_‘£'—be :iamnEng of 1 U

Spetd - Electucal AP ed &
P CL'Lru’cg +thi mp-':t Crutets +ort 4, J

) ourg made 1o

D ; It &3 the Qb ?18'5 of Jff?:?
l 0
ac-m(rfr‘n\_r{ q,ufm-wfﬂ-.

rtelawy AUstem to
Y AY

ool Jow vale &g

,,“)-]j i) lh m

It o the abelity Of the reeiay

0% Retéoberity] « — _
3 Lnaert the r-‘l‘ - "ﬁ’-'{fﬁr{(""{‘r’?\?ﬁl

; ‘ - noffardee
oud bR F'Eer}/)erczcl 1{.’!#’5{613 TNefe

concleeensd - '1--\.-.'.'{9 t

1o Opcrase
l’t{irém_l'?ci?ﬂj- y the pﬂnﬁ(}i—rf’ﬂ UU“‘ it
ancl C[\JVLT(-_" exen Kewme @ Jrabeld (j .
@ EC—OODde’ ‘- - Tlh'é, mest c‘-‘r*[."crﬁ-ﬁn% %tf.nl-. for | .
(LUt Pr'ﬁg‘%‘f{h‘uﬂ Acheme.  ép the €ConNomcC abpeck

] 4o use an cdeal

{'. 0 HL r..\# e

OF a ‘X_Utﬁ'f

L 2 @ConomzC

e et ct co =
CSomedcmess § nurH‘}Ml-. I",.?}) T
Chowdd Vot e cort

a4 - o Al ,}5._‘
] Tgk‘h ;;T\I CI ‘-1‘{ a L i J[_\l 1ol Y1C”
sl I"J( r]y ( k{" P.” i & L 4
!i‘\,- 3 r-Ta \.'k:_’ F{‘ ,‘!_r( )
fr\gle Py o f {t v-" ('f[:

LSt by
afly L) juuoret

L'L('J.L.F_’rrf' ., A5 @

morz han &'/ oF

Pascc (Pemﬂﬁs Y

Most of the retays

fotal Co At

p elecdno
e 1 -‘:J ‘._.;i(-.rﬂ ari
on electruc Powert /ld __
- h ri'rn.n ¢
, N e y ,_) 1) 5.& o
, bcoins « Theom orkerX boned
mechanical LHPE £ 4

T ; El2{fro maﬂfmh’g A ttrracteon
1"

o { ? o~
= lec . gnaudron
Electrio magoedtc

Scanned with AnyScanner



[.ll" lllf‘l'llltiilh'ff'l" O & S SRR E R R S B | &

(
I'J:lf

l]\(\!- ‘:H,n I (1) 11{ ) i II_" R I'I ’|i_-|.; f-ll Cug,
Yot el ln;-n,l (rftroae ol I 2p e oF, R e e i, . I
. i\. LINd f""f ’n !I"" 'J ] J fl ' IJ'( '“""'1' lr,i " l"'“'a"
| W2 /’ IJ"I

1y ¢4 \]IIIJ -..f $ oo ’;'lf Lafpen
- (L iin
i\ nf'fltﬂ(h‘f‘ arumatueee l“ﬂ:w . = j':--!-f
; I [ fre ] (o { ; y

—> It conacaly of elecinomagned M CINETY ol 1
wivadored CEen s 1B

]\\\ [;.{ { Il\'('!}lfl-,

NSNS | &

] $14
, } l;
S, \\“ -
‘ o l_{_l) |
1D -Lm’;‘p c¥L
o 11 |
{e — 10 lmp s
= a7
3 ‘”'\ C cutrnaclurey (’)_J |_)p;i{|‘;)( p(-’ })\d . Couryfert (0 ('[."Jh 1 -’“'V‘
Camrden a peourt of ,bpnﬁﬂl contact ot s {eaee eod .
L
e Unolerg Yoramal,  Conclétdon 1he  Euerutent. !h'”'lf_‘!h the ey
——
coll & Auch thad $he Counen cue«‘ﬂht hotd 1he aymad
oY) tho P(\ 4co0 s 4
. " . . I Pl 3-1;‘? "ll’\
> ]/\_'r‘;';\ ;,.}h‘.r(_t out Orc e, j“)f’ Ctartaeen | Derd b i il '
8 z j 4 ‘J 4he, acotay arumauved ! !
1o .,,__g cocl TNCreaAC?H  Qarx e, g . - } |
aptracted upwand |
—
J 5 The obove. A 1coy) L_"{_w‘;-‘[up )¢ ”'M- tred pcut - Fleoee
”11 CiA contrets i (“Jl\t.”((’ % A1 Conne oy of 1 -"”. /)

- s
; Ine  mindimuam  Cogpercend, oA “")r_‘r h ”\.‘

i
1
|
t

Feetcy At endf®
‘ '
/> ')f{ reas § ¢ r’J. ![-1 C e Ih(. "lrt;'3['.) cut As ¢ -.!.'f{-.-'l }--‘.'. I« .af

Curuunt -

Scanned with AnyScanner



v%' N R S T e e TR S e et R
| i) Sotenocd type Retey

e

—> Lt Connists of @ foleroid and

Mowva ble €reon }"L“’Llf""’ '

( -'.""Jr’f"'f‘.'""‘ ’ ’h(’

| S Undoe  Moemad

.! ooah the ot Cotl

; lx\!.".-'-“’ !‘j A f "r

i )} N "I'“ O

.l"_"i-‘("- ”1,' ,\i‘rrl;-.r\’h !‘} 3!{ 1\ \r rc
‘ £ ]‘|-.'-‘f,-f o I\."fﬁ."fch-:‘-ﬁ .
ey D ‘.,-'.‘r'f favlt , the retay cott bas the cuwwent mere than
\: L

e ir # 'H’";« oINS ¥ a4
that of the pceK -up cuuuent ,ft"‘f“h attriack [ )

P~ . vl o] l“:"- I'/."'f s cl
200 wedty  Splenodd by meand of f.\-hr/[J the vy

" . |,
Joun & the Contads of CB cb OPenee

i) Paranced beam ype Retoyf i—
o I batance beam

75
Tv-trrfpg:f] — TaN .

Ckt Lrwon

e . cr-——] 1_ ] .
4‘::'—2'(— =y xed
/AR | P Cofﬂ

— I+ conksists of a Creon ayvmodurce. CoONe cted 1o Q

batance beam -

In Normad OPGJ"ZCL{T\QJ conclztcon -'U—)P_ Cuwraunt +hreovah

o v Mesad s 2 e
1ho ety cocl b sbuch that the beam ¢z betd - €n 7

| = o
Nonézontar position by Hhe opring .
A 4 e cocl
— when favit occwrw >, the Currunt ""‘”"""'f?” fhe reelay toc

. ase st G
ch Thurweaned and +he beam <8 attracted towandh

#riip coél and the contads of the CB <3 opened .

Scanned with AnyScanner



T nductcon p@_tﬂa A e

—

rril ’.H{ O pert a f}_i on ‘”'r fl_ s

; Filcc4ma ma 'fi“,ﬂ."h'__’ T
v t'\. m ot \nd onty. used FoT AC
‘( TN 1
&l J Placed ¢
& f4{ C o0 J ¢ y ’
. 4 A Y & fri@qirs (A it f _rdfl'l'f
jl l“].{[_\’ 4 i fas |
4 fra | ‘f 1
§ | 1 -*. _;, }J, 1 fr ¢
h__? 1 ( 1 O ! { j i o (WIS 'FJ ‘XN 1' o } 4
i 4 {r CLaryr f‘! -
the coe o4 the Moagnet feeld h

.ff*‘r I

Tr f,{_ r*r P } :j ,f}“.
1 - / - - .,\ , A ’ '.
et :"'.--:,--’f;“l 0 QCc 1Lux C..‘_ x dettcricng

, f" 15¢€ }j an angle OC E(‘l-"fu '.’CC" | f{y}; o ?fi'."

1 clmieriofdeon  OF L.-dd:td curuzent Tz % T,

D3 D

Fru‘r':“j. th above -fn'fj.

7. - _
;—'r = Cf-f mooe O ﬂti_)'t

r”. J -~y ’ .ﬁ\
P2 = Dirmax SM (wt + .

o

Herco er leads the (6{ At an ange

,_.5.1 H(/ Pf_'li h- fzg H_':':t.lr.«f"i Croto e (‘r-“{fif‘nf_ +‘?~!-"—{_U !) ne Y 2169

]
‘ ] : 3 3 94 . , - = P
AR E nducdance , Ep Hhe <ClLuueent will be én (Phadé VL |

theot vertages |

\ )
i ol 29 oL B o
d4 et

Scanned with AnyScanner




=3, ‘ 22 By Cos Cortto) |

Now  Horee F, @, 1, X Fa ot By T

The fog. Ahows the Bwo forcen e En ppposction |

F o fa—F
o B,Z, — Pta
o Brrax 500 (Wt ¥l) Bropax COSWH
— Dromax SIOWE By 0y 05 (ot +L)

X Qﬁlmi’u{ Qﬁlm% L S (wt -h:D cos bt —~ ,
Scnwt CoS th+@]

%
- ﬁjlmcu ('?-Szmaj Sone(
N

[ o= @,@stno(7— - (

SRR

twhoreg @ & B, oIt the rums valve of the fFlux
Friom +he equ? (i) ¢t can be voted that

— Tf'la greeederc én the pheae angle o bet? the fluxes Hhe
aﬂwdert will be dhe met force appléed €0 the dcsc |

The wet fortce o Same af avma ongtant -

.
of ovet forcce & heace the démecteon or

— The dcrecicon
tho motcon of the déve depends upon whech Fluux €%

i_ead:‘na 2
There oree 3 TUP% of electrro maﬂﬂeﬁfc ¢ nduckcon

tipe rce{cuj’ arre avaflabie .

T} Sl Yld.-QIJ P ole St wltured.

wott hovrt meterr ort olouble w('_‘n.c)t“ﬂﬂ meterc

i Indouctcon cup Strwetvae, |

Scanned with AnyScanner



EPPPORERETE  BRET
—-

.‘L /-i " oy = - fr_
r | r & wheen ﬁ e reroy ADfarees
_J'}p—_ {QJCLJ.f cocl af wWric f

UL';'V!'} 1"‘,; ololy (i o Cuwruwunt ckb

S of Ll Sertad €5 40
§he peck - up cunrent , the melay Of

{;U‘P cocg cuxt -

D _cumms sery -
1t n Tecesrsory o adjust the pé-up cunrunt
f'(.'_i:"{_u..ru:rf VEULE '!1'\(',‘5 ch KNeM ak
tu..u.cu:t( achceved b:*f the wre of 10"{)9‘5 or1 th

O Porrfu tr‘n(j coif »
The ‘vVadue O/D.i::\;j
TY) teems of L c:ﬁg fwy Aoad madong

U
the mgmud cA  arsocieded .
pick up cummnt = Rajed mecndary <o

Y curutent, Set ff"‘{j

Example | — IN ovest Cuuuunt f'WCLIf—r Curutent

— 125 /v Comected 1o a C-T of Yeols

The rraded ber_ondanﬂ cwupnkt of ¢T T& SH .

Then pick «P cunzent = 5)(115{/!00

= €£€:25A

b o :ID Pl“a—- Sgﬂfﬂ@ MLLLECpLiert | — CP-S-M)

S 1t és the ratco of Faurt curuent < eota
N
!’V} pC‘U(-fJ"P Cu_ru-uf’nl
P-sm = f_cu_){t Cwruunt o retdy coll
Pé (4 -up curvent

Faurt cuwruwat o riecay ¢

—

of E°T cwith ’_-'L"r“r‘::‘:

: 3 - ho =N £ne ¢
9 Pc'uq—up cwutent + — 1t & e Menémum Cluuon .
RIS CP&('{.{;}‘

k S5 equat Ot Qriendorc th,

40 an.gy-

cwuend Setinqg ano &

g rreLay-

oed o each tap ame exprer

]

Sy 13
¢

veent ot (7

L s ':.Hf\r" g

o

s
coit toti

L

l——

Rauter Secondany cururent of <1

\J

X Clutrent Setdci

Scanned with AnyScanner



'{.r}t( =

tnd  &»

2hakg-

L preesred

U!"‘.-t:.’fif}

C { ‘":C

E\D Teme - QQ-LLEn(rj Metdé pléere o —

D--‘-f_

D2 0°6
Time

rous b piiert

@ 1-0
A reeccely  ob enesteeht (Wrrou)ckyr} with Contrio) 4o adjust
Jd “ 4
the 4ime of opeion Tthes adjust ment ¢z MWnown az 1imea -

& 4l pepitere « Thedtme -
L)(_l{“(f}_ mul e Pl Otol on SHeps of 005 seC «
The. tcme - SpH-r‘rU déan ¢s calibrodesd facen o401

Se4-1cry acol eA Cabzbroded riem

on S steps
It +he. 4cme S(*.H.:"na s 0+l & *tne oObtained

fwom Acdme o psSmM cunve ¢ 3sec » Then tho actuay el aky

O‘)Qﬂo_]f\n 4cme . = 3 X o-l = 0+3 5ec .
The opercation of the realay can Lo Contreolied

b"}j oudjustt g the postdcon of a Movable bacy 2top which
L’) ]
Contrrol  the Jreavel, of the dize . So thot the ttme 0 whédh

r‘ce!c%] (ol cloje  vartdeh .

Clospefccodton of Functeonal ’F?exaﬂ S
aq to “+he

os Aadd to be —Fu':?déonc& accordd
_ . :

The rcesc

funcicon ﬂ-lwa%,.

o 10 overr curuend.
wheeh can It tourade s

ol PerH:or(mgd . | |
0% ade
reelay the cuwant b greater

than the Cuwawaek >

Overt voitqge rth( A8 one whech recogndes oven
\J"!.?Ua,je o oo b & cnitcade ayppred precate opeaadcen
- N e P Y ""'.“‘:’L":"‘I“. TURS
The funckéonas (celoy 28 clapniffed cnfe tono J YK
(“\ -~
i) Toducteon dype  Overt cuvwal  relts
E'\ Tnductcon 1@;}() rreverv.e Poz.uerc reed iu'
Llﬁ Deatance rt.QJCfd
N, T Cfferrentt al ﬂ@lﬂﬁ
v) TTriendtay schomyp

Scanned with AnyScanner




Tnducteon type

- An enduddon jﬂjpc overt © h
Lﬂ" @ defindt Cminomum e C anl(Jr(m

wrutent,  celah J ﬂé-\-fr'ﬂq BNvery,

ey r;pcﬂafton )
Savple] QlecHrea maqﬂgt : The. uppest © C«Eﬁngt.

—>  The rday ha
N Pruﬁ-maraj Connected 4,

")Ctb oo ().m"lc rﬂé , 0N of ihz)/m.
the sewndary  of ihﬁ cT in the Line 10 be preotected an,
: / >

— : .
| The foppige e Connecled 4o o PLULg  Sedt s brit§
= i [N B, < 4

\ i | r
bj u_‘tﬁfﬂiﬂ_ j.ho_ n0- of 4wwnh O whe Ccan be O.:Uu);ﬁd.

’ So 4hat oerirued Ccwvwnt Settdos  can be ache —

g 5 g o -
I INe plug bredge (2 Wsualy annanged 4o adse I east

- o i

O b, app {“'.'1 1o N\ A€ ~userend j‘r'f" {__r o Eml B
J e

R

———— e

; overt Cruutent RaLeuy ( ~Non. dfﬂ@(‘f{oquj '

-
3 7

—7

y A

Scanned with AnyScanner



> Lf the rwtay &5 cuquined Ao rebpoane dhe eanth favt
the ptepn e arwtanged 1o gMe narges from 107 4o 707

€né py — The vouue Ou'sf_\,fﬁﬂcad 1o each tap are Q’K»Prcﬂ/bbed St
+erens  of ¢/. age of fun Load rca;tevﬁ of cT wéth Whrech
1the rremﬁ oupsocieded

=—> The #Heceod (,UfndEnS _O'xb eﬂoxcjr'(jed b}j enductdon Hfrwm
1he Pm’manﬂ and & Connected cn Aerieb woth the (,oc‘.rxrl(“fl,j

o) the Jower mfifjne,t.

—> By thés Omrrnanjemeni‘ o ’-w\%je floxesy of vpper and
L‘ {

Louxrrt rm:tjnzf asreg. /;u_bFFc*c{‘eni-lﬂ dc‘"_bpmzre,c? 20 phare 4o
sot a riotodéional dorque on subpended  OLumdadum déze .
— Tfm déne édru’tfo}.; fwo movc%d contacds whach éx trap cuk
Contacks . Fort 'ﬁ@ﬁ%[)qﬂj $Eme Seﬁt"nﬂ the anleg can be
Aot 4o any vatve Hrwm 0° 140 3607, This adjustment c&

Wooum abs tome -Seﬁ-m Multtcplcerc -

Ir‘lduc—l-cfon TﬁjPe 'darte,cﬁoﬂaj\ Powm maﬂ =
X e T R S

— c{ J%r____'—r volltoge codl
< S ; F‘?ﬂ QJ@C:h’wﬁ??jn&

=1 830

72

Scanned with AnyScanner



8 \ ) Yolue g 4 Y Operctadess G .

Jrl ke oA OIS I';Q qen encdo, \ 1
i}mmu.ﬂw e r",c-irﬂr whll be 2y - ﬁ & VP —y  Nou
g ii] f‘f} N .ef wocul {allb :’_‘H)r{ 'hf Pﬂ'{mﬂ trom the. O'HM}"(
- st g 5 ¥
' Foce 4o the Mefuwoni N the cuvesdhe direckon
/ooyl o ee '

wsed .

> an cahe of Mmofon Al F') ri(J{.r.-ff ch

Co%irrudc"oﬂ Al =4

i

_ - Lich s frec Ho reotade =0 betu,
—> It Conpints of AL desc wohech b tne ‘.

4wo LleCAro ”m.j”(i .

the  poled of |
1 wﬂ']clc‘(l(f calied Volteqe o ‘ Toduct
a ] |

|

i’}Q}J

== ?h(' UPpPert clectnro rﬂuﬂr‘zp.{

- o WL .fhrf_ul]}',
cotl connected Ho the cut vortage Aouet ouqn

Fo Poten jcad

M PT.

. : } ade wdanden
—>  The fowden mec_lrmrmﬁne;t nas  Hepart |
o the /Sewnda.ng of CT -

wéth Mo+ of ;tccppc‘nj Connecki

Cedlod

Cwrwent Cocl Co nnected

o=y The cwuwat Cocl éb Pm:.vc'fdccf
40 the [prug brr{.’dge , So fo aa\fe deséred curuent Soﬁtné.
Lr

OPQRC&{:O(] N e — The -’:D::c@u_e‘ cle/\/emped on the déac %urbp(-’nrk‘:'

bot" the two electiomagoet cb pacof:vmdn‘&‘gr)cgL 40 VT .

—>  when the powerc Flows én the éonma_i dérrecsdon: the déx |
anénted by a bprdy Hendy 4o Awnn awayf the noving Ccniu'i!
friom FcXed Arup ok contacts , The rwag reomain gdle | I

— 3 P reosal cummnt o the ok reavercnes the torgue wha
c4 b .lCmdért ghean that  from the contrrol fbpm”nﬂ foreque ‘

' 5 ~ . I t__“_",.
+4he dese rrotades, dn the sreverse dercectcon and the m

4

Contack Close the Jrep aod .

) . i

—3% The el a‘(_{ can be made Hensitce by} "')aws'ﬂﬂ verty 1‘3"! t |

é 1 . - 4 d |

Control 7 precn a S |
-" ‘\V
> Her she fuox ¢, tage the gy R
Vold ﬂd@ at an :’)nﬂj_p_ P . {ée i
— The feux (ﬁl dLJE {0 Clurwpnd Co ;L 1 .
15 192 haxe witlh '!"'i_f_- Qpestode n
s pe 9 g}
[~ - : ‘.mﬂ_:'l"‘.l; _‘I v b

Scanned with AnyScanner



-IET“) ductcon f-tjpp

vere Cteeuont Rm::ui__

TNereectconal O

overt cvent
oyement

1 Trup K&

¢  Dirreckonad
clemenk

! Secondmd
4—e of PT

Scanned with AnyScanner



i) It

Conncot of two relay element c.e  oféroc e
) B
Cloment & Yoen - ddmectdonal elemment |

? Dcreecdronal, etoment <4 Quite Simmdar o Hhe déxen
Ho,

PoLuer r-ce.!md .

‘_% 7?-)6 Voff_{-ﬂe (o{‘j_ OF f!')('/:) (:t)_:! belﬂoﬁ‘ﬂrf 'fﬂ "h@ (‘ut \/:)"f‘fc?; .
'tham.-a[‘; Pr whéle cwrent coél &3 Q”ﬁﬁdf'i‘?d 'th'TOUjF

L &T ba, Ciut Curvwnt
e The mup  contack of the  clérgtiona etement Conng
Che 4

‘ )
N Nerrdess with the ,ff@nd_ang Kt of the over Cltrtrgoqy

Celervent . v
T 7 The own cumzent Clement Cannok OpPerte Wil 74
becondany cut & compleded . So that the démectiong
Clement munt be opercde férst
_ ,

NUO clerecidonal  ore ovest Cwu-cmj: Clemeont <A quite
JHimilan :bo the Yoo - ditrecttonal Overt C—wa-zenj; rrezcag
—>

The /_‘;.pmd!e oF ﬁ)e dcic of ‘H’Jca Clemont; h(zb 74 8 rnowf}q

Centact , whéch clore the z‘:m et afterc the Opermjrcﬂ
OF the derze cteonay Qle,mﬂnt c |

¥ The _tap U
Pcn oute
of ﬂje Over( - cwutmfz f{upmen,t Connected +to thy b c{jé
1o pmvrde appmpnfa;fe Curzrtpnjf Sefh\’lﬂ 4 |
~— undl |
7 e Norrmay OP{’ﬂﬁt!r’zﬁ concleéteon the r'w,lau RIS
—3 If there | |

b rvennal bf the Curtont ot pocuert
the dénc of th,

o
dnzﬂfmnrq Clement stants o ope aatt |

4o Complete the cut for ove

i curteot  eleomend, .

R Due 10 overt curuent G torque oA prccuced €0 1he

denc g the Hrép copy

ot contacts arte Clored . f

I
Phasc

CX(Cee

)

= |

o]

I"C([(‘fj

anc

cur

.I]—_

A

f

—_
b

Scanned with AnyScanner



p ' oy Th: clivec¥on ¢! Lereritng A
TO
e, | | I
= CLuuteng N th rLe Vet NiYec 4oy € Xceedr Ty Fre o
' VALK
T {
W Ii - 3 L xrohbeove C (arutes i
b |
FQGtLUT(‘-’_} L 1y | g.‘1'|‘ /5 e 4 ofF penadion
| -
,[ n)  Hegh cOri v iy
e | _
| Kaal? Yol r 1{,-—"
At l_w) horet | { boriroal .j
'll L4 Nhilcty to opertate ag leco Vadue. Vortnage
i' d 1
) 'l _\’_.,:I l":_\'- ut r’";ﬁ(‘,: M * ot {j{ OX COMNVE
g | o) - - Retay
s )t £ fertenical el (} o
|
:} f Ii.,

open ates

14 ¢4 defcned ap the rrme 1hat
phr; nore olcf fertenco of two o Mo Aimelarr €le
oxceed Q prmdpfmmErw_d ~valve .
[Forc e flerentoad {‘ti’lqtf ot A swd hewe

"-:i-) -_ll-{—"-lr-\ orc MO /A‘JI:m{_r]fLr[ QJGC‘*”“{QE CU.J "r"r]tl f('ef) ‘
B jhﬂ e (_I/U(’(ﬂff'fl’-("z) hf\LFJ Phﬂb(l df'ofjl(‘l{gm;;r}j’; {ort

”‘:C

Opesrcadcon of the rT_.QL(ud s

Most of the rtctcftiljzb ourte

on whech phanort  deffercence ke

Cryutont ol ‘i_l’-l'"F'.'J’-lI{'('(_{

T

5 id the curuzenk entert i

| !'Umij
cm::l 1_((1,1,-'('(1& -ih(,_ LL-{rW(fr(i;f .
1t ¢b oo unck prutectcon

cuutreent,  Differteatral 'Retftﬂ . — Inyheswoal
——————— protected Sy . faReE

CTi J clrenent CTa

R

Scanned with AnyScanner



1n the above fy. dbe dotteel Icne Toprioseny,

the clement that €5 dolke Priotected by ol (Fertenteg, f
nﬂl'{(’
—_— fwh System  Qlement mdght be a 1{!‘"”’-"h Of the .
e PAYPHEm CAT ! L U(_f.}

H - ™ Py sl
Q. portkon ¢ the bus o a H‘N?Jr"‘f‘r ox lje-nmm.tmr

ancl  1rranstoriment

el A "\Ja'tt of €18 aute CONNEC ted on €othore end of the

ASectdon to be  priotected

7 The Hecandeuty 0F CTS Qe Connected €n Zertceh weth Re¢
\-,.I P\
”\ newy  of Pcﬂ lot (oAXCe in _fju(!",‘ a f'»"‘-'“d' thed. 1 7 ¢

C tuney enduced . cuvyent 0 DHag of Svecdcen .

.

— The Cpercadcnqg  Coit OFf an overe carwnt rietcy ch
Connectesd acrnioss +he fi“ﬁf—‘“”d““\fj' of CTs . |
=2 Bt Norem o Opertedion the cwrvwnt &0 the dwo T i -
Aecondanses are equat and the retay  opertertchg  coct |
: —_

.f.ht“r.f.f;-ﬁ"ru' docon't Carusee any Cuwwidnt .
Y d

—> 1§ shot cut deveope  any where bet? the Hwo €T,
— )

the &wm of CT5 ,:{sv.(‘eﬂrlnrz.d Cluruvtont Flows o the [Tavtt
Fr'r-:'rr“. bo+h ‘fl’)(', hede .

. = -~ ’ - - . I = i {'\.'
- Ihe.  deffercerdcode  rmeiowy Cunmend o6 FNH-FD:H(O*"(L{ fo “the

(
th’_ur‘( dcffertence l:-()t”.'fhp_ clurutent F’ﬂti?ﬂfﬂfj a't

)
Lecewc ]
N

the Pr(.\ﬂ‘r-h:\/t‘. element, % of Ahe defferentat ¢ i rruront

excoeodsy the rfr’md PEc-up Vatue .

Scanned with AnyScanner



/}j{)‘frm CC'MT:'&{S of an addétconal rrezhee WL alka
{
/ f

R Thiég
Cocl connected 1o the pclot wirte ,
! - ted Systern elemery
cT Pr‘!’.D'I‘QC /
! - = -— — C_T2
Retreedn TO Fnip
coil oMt
Opma:fcrﬁ Coil
. Curtecent  enducpd én both +he CTs Flows 'H’}rrmﬂh
the reestriainéng  coil -
- The Opeﬂaﬁ‘(‘ﬁ coel €% Conneded to the med Po ing of
U
‘H" e restreocn 2] /‘ﬁ cotl .
3 Th@. fortgque due 4o reebtrtaindgg  Cocl preoverte _’,he

CLN_;E(»‘? of trep cut Contads whére the Aorrque dua to
opert a}nr}{j coél terd 4p Clore the trip wt Coatacts .
torye devetoped

Undlerc  MorumaL  opert nj'rrJ condétion , the
E‘jﬂ?.(d(’ﬂ 'H")(lr’] 'ﬂ";tl;t of ”“’“m

a‘ reemains  cdle .

ey coedh
ol C [r_'.-ug_c{

S

b-;d the rr.Q;g-irmmma cocl ¢4
opertasing” coir and bence 4ho rrela

— when <y faut occuwwe , the OP@ﬂcdc‘r)j +orcque,
the rt-iz",fr({:_;'f.cﬁnj torcque, | "[he trup cukt Contacts

ce& cortacgs .

. A

to per the
l}‘f_ r"":t(“‘ 'L’ f_r'“? ial"_ e AN &8 VEOLrLEs bé v mjf(.j {he

T the, rtf;;;trtaf(:r'“ﬁ Cocl .
. b;

cn *ﬂ'_o opert 'd?ﬁj Cocl cb
A .ff-ur.:.’/‘;t

N0« of truenk

|';- !"_Iﬂl“l;rri

Soles The differtentcad
40 the (1. wl;i\; 8 the e.fw-."ﬁd:"ﬂ'j

priopx refceral

Scanned with AnyScanner



PRI LTIRE o

S0

-5-}--"1 7 Lf

Ny

Vi) R RVRY WolT fr;] H‘,r; fJ-‘;!”'.

=
l}.!- cilernedid flrh’ i,
I"“i.lu;
/ ll,r/ P4 :r/.h.'.r,. Clew oy} I‘ﬂ-,'lllf ;’
(1 | erhecry 4 i it A el
Tald| | ] {riveenprs
/ [ I/r,-l of N i AT
Jf heeio 1o } ,-_:r, forfoed
| P
/ ’(I’ /Irf;;,.a*f,,r;1 .f{ I
the hotp  of D s
f1r 74 { s 1T ()‘
/ ”',r_» r_{,r,u,fu'/,
CO0C e
/ ”f C\orrrof

T S————
34 fee

e ke ['f'nlw}ul }»:{

obtt

Scanned with AnyScanner



.1_(

OPPrthr'nj.- | -
—  whea any faut occww , The operadey Forcque ’U'T; il
the rLCJ_-;t'rra.fﬂf'ﬂﬁ torcque, , the HUP cug Contacts &
to pot the €8 contacts - s
? The roptraining lorque A0 ke ’V“”.“"“ bt-( vangig
N0 of Feurenh €A the rc@htrmiﬂ‘\“ﬂ G0t o
—>  The diffoentid thﬂenij g‘ﬂl’-':j 2: r:::;ﬂ ;(SJL\:C:MJ curveord
PrtOPOFT‘iC:OW 4o the CTi—12

Beasee orc /- 7 A fleaenttcar R tay s

e if e Conkists ot an g ldétee nal reetdmo ondng
b5 . d
anccted 1o the pélot wodre
ol e Pf[l {e ¢ el System elerent
CTy | :
)
—)
I

Q(-c,;n:a.t\-{‘r o f——
cotl
{— O,Defrair'r'g Coil
- ' [~ ] VT ol |"|
=k \ C wrter oot Ef-;r].uf'(_)_{{ cr bo‘qu Hf‘\( CTSs tlowh f!r 1
dhe  reestrcadnéng  Cocl -
A L € ched T+ méd poent  of
—> The OP(’r((‘L_fﬁY‘ﬂ coil &b Connected 1o the f
fhe rm;glrm_?m‘m{j cotl .
—>  Tthe Aforque due o rc.e_btnajm‘.?j Cotl prioverts +he

whele the Aercque dwz to

(’.‘me’r;? of Arwp cut Ccontadks
i
rel 4p Close the truip awd & acts .

condétion , the torge develope

i;—\f‘

opert af r?r']g cocL e
U()c"fe;-(_ oremal OP(?_r{ﬂijEfJ

Cocl cd

!

far(e.(cicrc than that of

cclle .

blj 'hp '(O_?Jil (an{r.na
I) ‘ / reelce l."r“ﬂaf o)
CDZl afl:l pmﬁ hf "‘H L [P

Scanned with AnyScanner



et oy i
L]

n [ cocl Ob prrnr\m-fr“rm:x?, R

=2

St ontc sortaten > :
A cfferentcal  opena (] cocl. Cutrtong i

? lf‘fc' |[‘|-l.f“‘\ (‘i'
0

the e "hl-!-“-i“'“f coct cururent ch -Fr‘)(crl a P‘?r‘”’mryj’
( 40

fleace  ©f &5 wnoam ad /e age dé fHertentdad rrcu‘”d.

e he reetay FH als celted an béaned déffercentdou n:"l'ﬂ.tj
I

[

a béaned ey

I\‘.-nlh‘ the m'\l:zm"nf:zf[ Cocl Prrndum)’)

ay 'h(.‘k""(‘ll".‘- ndrlr'-!r'oﬂa[ FluX

Deffecentcal ’F’\(’f.m& ¥

Vort age batance
SN AN

WAL AN

| CT Fowlh cT

Reteuy - |

fore
- Vottege batance de PMFem@ﬂl

fferrential cwhech are

the feedert protectéon

po  Aconelat curertenkt 'h”ianbfortm!ﬂ&

== 10 thes a,nrm?ﬂc'._mant At
m element

Quee ¢ onnected at edther end of 1he /D(_vjb-!c

Unde pr'lo-k‘c +con) bz/ means of Pf" Lot Wl «

connected €N Bertied woth the pclot

=== The reotouy 2 e

(ocrted one at -Q’('f.Cl") ~encl .

‘ ' — The  reetakive PO[CU'LHU' of C1Ss b Auch that therne

¥ (3 wo Cunrent Fhugh the reelay cundlere orumak oper?
" Condctcon
ey The CT5% (_c,b(’f{ ia much Pr“::\-}f-_('.*-{:,:\_n /’.)i'\i'tttd L ;;w;";
induce ~oteges éo the pecocda

{ hat 'th:J ASheatd
Curtzent

|

.i_c:'w‘-_,;mi.f ere- t

| L

- UJ\'W

r)rc} (nfirte
th(?, Jee
Cuustrcon,

Thists

O.HCJ;T
—= Thih

alterc

TU Pes

(e T AW NS

:D pree

Pr&ima

A
-3 It

Prw

el E

1—!

> S

prT

w

Scanned with AnyScanner



W}\eﬂ ‘FG_L’LL' OCclute o I _d"?d_, crarvrrent acnn”d ﬂ‘};}_ feuc

—
nt 4o ; S vt fee
il ' Pm’mmécf,b will deéffen friem one ancthert & A uLLt-d( cn
s the pecondasnties OF the ©Fs will daffer & Crrctaidng”
Crprarcont il Floww H"-f‘*-‘jh the Of’-’cﬂcﬂc"na cott of the trﬂmﬂ‘
{ rfﬁj_g_,;“‘ . st the 4riep cut will c,too-;c( & the CBR Contacts ame
Cec'l | obtoined .
—> Théa cnethod mg,d be em{otcﬂed fort pBotectéon of Feedens,
alternodors & Trensforemerts o
Types of Preotection ©—
CANNAANAN ARSI I N
The prwkcht'on Achome &3 dévided toto 20 padds .
D prtc“mmzd Pr{o—fec-}{oﬂ @ BacK -up F‘rmfcc-kbn,
pvert curttent eloy
4 sec 1dme se-{-tmd
od forc
overt curuwnds
Horement
. rrewud o-6sec R
2ent +Eme Se,Hfha
e | the ofectton echeme . cohéch ¢8 dlenigaed o
| —> It <b pre :
" - ey of the  Sybtem .
' priofect the Component R
) > B ho Wi
2 | Coch Line has C°B & overt current rtezczﬁ & q P
~ ~ordiA | .
,,Pm’m) N tho Line ‘
‘ ~1n 5 S 1 e oYediaslats’s od
fl —>  Qome #ime fat aree Mot cleared by | d
| —~ 1o o U - f.-‘lr."lf‘{"fe’a{”)
wwh ]I prrofection ondare Auch condetéon back-up |
i . will opertaded .

o — B

Scanned with AnyScanner



Baw\fuf: prwtcc'lt'on :—

= It &8 de}béaned’ o Opesrtadit weth /5”*"“”“‘";”17 *C“'l.adm{
a will get eﬂough e B fung,

50 thaot lom"mang rcela -

—3 [t Prtoui'd-e bock ~Lp preotectéon fore each teoe | o

S If a gine faot &6 not cleared by the I<ne reela- | g
cocthén the  geven e , the bock up prictection  Mtamy

to operate . A

—7 ’Dm‘hﬂ baac;—ufv rwiagfnd -Funaﬁon,b,‘a Larrde,r( Parct ?
Sh déd connected than when Pm'rmrca rcmaﬁan@ fonchony | —>

Corutect LH p ' |

Scanned with AnyScanner



—STATIC RELAY ; —

AN AN OV NNAA—
i, Stokie R Uﬂ fn onNe cb whech thee ¢33 vo anmature aind
= O1o 2Q
Othe m“u?ﬂj element & Ttedponke ch deyetwpe, ba
Therc overX
= ectitonec n‘:rranelfc ortc otherc Component ol theudt
<jectite ’
& r‘\\_t_-{}‘.;*tr)l'_(ﬂ.b motcon)
L] - L]
Hrol vantages of Stagde Reloy & —
NN AN AV AN
; n cahe Atodéc reelay ¢
5 5  The powert Conplemption €0 of 4

Vead Heoall
—>  QuitK redponie Lona Lofe , Aehok preosf s Fero problens

. R & ad ofF
<0 macntainance ; hégh ratdabolity & hggh aggret

! CLCéLLICtC:j ,
"nﬁ Contrcts , aAsociedes Preoblems of

f ) AbSenty o0f ™oVC
| of Contacts efc .

Qrcing contack bounce , rreptacement

| — q0 abaencr. of
| Quctik et acfcon , & hc@h eret Yol X 0

DOvert Shoot  €an ea};ia,ﬁ achseved
—> There d3 mo e;-fec,t- of ﬁrtcwfivd on operodton - Hence <t

can be wwd éa ait - Creafts .

== Glrgadeny Senst tt‘vc'fa:
> The bagéic l:;uéLd€na blotes of Aeméconductor Cerecuctry
: " atr Vol cn ‘”‘.Q
Fr@r?:mg—t- a Smm deﬁrteﬂ of )’;op"lcé{rca{ro
/bhafac'rﬁ of operwjfna choracteniatecs
7 E’j Combém"na vastous Functéonal s , Hevertal
- ' tuted by a Aplagle
Ceoventtonal rwia:d can be xabite :
/stodee reelay
J H ponque stadic
S S f‘f’fif. 1 ot /e Cpr‘ﬁF-ad; . 29" G
ey can petform  Aosercal funcifons
:

]

Scanned with AnyScanner



\‘l:\.{ el .‘;‘J'\ - [ lf‘vpl
f b e Couor SRS
’ by ' a L Juert, £ (4 i
i Qs :'L\'-‘“J Qb oted | P &t Cany, A
| foq nemwrc bo-up K NELOK Moaitor, fcone

"“"\‘f‘!;‘k{“\‘
.

<3

Stode “‘-l“i cCan be csed o rcépea:lf:f opef(adfon o is‘:c;ﬂr
. \- -
 of uowankd trippng b less =¥ B
8 ( an \_l

the

- Stakl ety s prt:\.-“cl,ccl cocth r?meamdfct ‘F%dwwj_ 1 pr.
L -

— he

B . e ong | zn
o SUE - 17'"3"5#“7“'\"[ 3 e_a}d festc nj # SesTtvieie 5 r
= _ ; it ¥TH
- b by b
== Stadrc r‘.'z.“h‘:ﬁ\:l] Contrrel & monc.'tl‘)rrcﬂj 5'd tem | -

rﬁ 3
. )
p Can F:PL Forem Aeverral functrond | : ak
3 - , ITE00T)i-] ===y |
F o - r\ s -:¢\":-}€ ﬁ}\;*?ﬁ!’n‘.'\q*} Tcmf. pg}“a‘@ C ’) |
Iﬁ\m'l W LetTawc o i M P P

R R - e Y -.m-z l‘é 1
>  Suwh a noay dbome €9 cwhech  opercaty 4 | y
, o 4 |
iy . rtt cu‘mﬂ. I
. TRl copprctcenay, to fau
h-an'\F\r:._"\:tT._dTZC\ f\-\\.tiubgid Pr— fx)
\- - a
X vajwe and becomes Aubstan ""é
nNeary  PeCh -up s
- coK—LL valve
Aughtty  above fhe Prek-Up

.\
|
oefincte e

L - L
o'o:rr-.ﬁﬁ}j Mo _ 2

—n

'k\me. g Sec L DT

L

N

Mutcple of PLL,_-S Seﬁr‘ﬂd _/__;

g - —>  The aboe thing canbe achéeved i upehg &

i
Core. of 1he ekctromagret  ohéch et Aagued®d
{ Curuwnd Siiantly  Qridader than the b ¢l Lf?
~ ~ N

2
s \
=

Scanned with AnyScanner



TLnveroe e, overt - Cruutent Reu:uj -

NW'\;\-/
cant | 5 HAn foverve ML rtotay &5 ONL on whech the opercaténg
0 ! a ; :
“tor | feone b O-Pr’”ﬂxr’m(deta c’ﬂvercbeta preoporctéonal o ‘the

ﬂnoanrﬁ-iude of the ClﬁhcaJxY\a Qua.ntz*fxé

9
| — At the wvouuwe of Cuwuwent Lhb than the péek-up vaie
the rw,m.a overt opexades o At hc‘ahgq valves the operte aony
irrru.*-"] ‘LMQ of ‘.H')Q mlﬂa decrreabes )S'fEO-dEUa cwith the cnuteane
&0 cuutent
7 ’Thefd outa "ﬂOrthLE[ﬂ morze. cnverthe Meart ‘ng PE(_K-L(F
vodve of the actuai:c‘n% q,uanh-‘}a g become lesd TOveruR
as ¢t ctooreahed .
Fid - — The oper(cd{nﬂ tome of ol overt camurent  relcys
fernds o become Q/bdmptotéc 40 a defoncte  MmzNndimum
\ 3 2 c L ‘f‘,‘ N
OA vouve wéth dnoreonk 20 the - veuwe of Qctuctepg uantets
ytonkc
sttt e T |
o l
Sec |
| |
-
A

cuuent ——-

Scanned with AnyScanner



Cot

(Prl'0+ec+t'on of AlercnadorT | —
LTI = e

L | & n n an —
T 4’: ! e l’) |’Y)C-‘.(d occore © a] -
oome m’ﬂP;} egel 8 auvtLt CL)‘\..C. ! ~

. ;
oute | - D Faitorce of preome nevest

-
@ Facturee of feerd
E) overt curuent I —
i) overt speed .

V) !
.0 overt vmmﬂe :
@ Lnbatanced ,Loactc‘ng |

; -
I N 1+ Serdowsy |
ED Statert wmd«:rﬁ fautts | —> VoS {M&u | e

Dﬁ?ﬁel’t%r}tr“al Prro+ec+c'“on’l of RL-}crrﬂccthc!_;

I L W, N ~ALAAAANS SN AN AN ’
(renenator
'I}-——"\/VHL_ r—:1 ‘f R
E&rtﬁu‘ﬁ rl(
[
ain 6B

b
J_]
[ To Hop cux
—

T —7 It ¢é» the most cCommen 'bjéﬁm ‘mPL::‘—::J fore the F"""i‘-'ﬂ"'
I Ot Statort wmdr‘rﬂ aaa:n-:t eartth favt & Ph:.‘:e 3 !,;‘r._._x
"3 ot r

sy Heree  Curent Gt the two ends of the Prictectosn 5 stec ]|
e :Cf?F&rud v Wde Yicrmal Opeatng cen < o Db |
Cunnente ate CqLar & dwung foit . 44.\_; Aefferrer
v
L —

Scanned with AnyScanner



O PVt
A ’['\ilg\{ ¢s, made to —Flow —Jhrmﬂh +he reetey opestecteing”

C v @k

cocl
Thés  privlectaon Acheme €6 auso known a% Mertz - priice

—7
) :
xr /!.]}(’(;;m‘ﬂ C'L?rt(utcﬂc'n(j Cocurucent }bgb‘llﬁrﬂ .
i There QT ttwo seth of cdentfcod €TSS % each »et &3
5 ; 0 A

m 3(Lﬂ']'l’-d on é‘,f:-'{}j(?r( aéce 0F+he /~tator phabe C;Uc,()(j‘c()d ‘

the Hecendaries of there CT Hetd Qe Connected ¢n Ator
- dn oute connected ‘HWH‘JL@}') pémt wernes, |

N 4hedc en
— > The rrel coflh are  cornected 10 Atars anthe c1s has
| Common Teutrtal PD'fn.t Ix thedre Outert ends @ connected

4o dhe each 3 pilet wites ,
The rrorays cre Connected acrond equipotentéal podnts of the

- Serdowd, = "
{faut . 3 pélot wire . so that the burtden on ecch ¢Ts én the ?
ame
—>  T0 locode the -maJ cocls adjocent o the CTs viear the.
Macn c8, baancéng aenistance €8 Enrerted € Ferdes
wéth +the péj.ot wérg « And there reristances arwe aclju{;ta}au{
¥R 10 obtan +the emact botance .
Y — f\Jow CsAUMme  of 'H')e;m A an  eoreth faut on P}Y’f'i’x-F: ,ﬂw , 1
r= Cwuunt cn the recondariess of two cTg én P}YL’SQ R weil 2 /
&B become_ unequal & the ol<ffertence ¢n cunront el Flow h'mefjlf. b
%e o o o ” ) |
f% {rmze;:pendcﬁ? rte,taa Cocl & CB will get ttdpped .
heAtore —> 1 “
f thene ¢ Lhont cut bet” +wo P\'\fm% Y& B, et wll

Caurse foavlt curtrtent 4o flow “f'!')m*cdh the ~tewo pi-m 1A

Hence the cumnt N offected c1s .%t’_.(fvndr{s'cr.( ol deffere

(
& the défferential  curutont will frow '”’“‘-”(jh the f'.if'-f»rrmif'r:}
o .1"

s eotel fco™

. Coél of the oty % C& will gttt trépped
shahe J

20

Scanned with AnyScanner



Scanned with AnyScanner



Scanned with AnyScanner



cn #LQ _fhcwwﬁcdrﬂgfr

_il'_-) 1S o AHerdowy fFavtk OCCuTh
5 snertated ©n .
enorumolth amount of 5&{1 ch (9( e the mazy tor,

oty fank ruwshes owands the cons,,

-«

3 O

”]{_' orl en ”)t:

Huch an

the Buchhotz fwmj and éa AGr"ﬁﬂ 50 £t The ¢,
) - :

the fridp
the transforumet .
'ﬂc{vcmirz(geb . —
~—> It b the Aémpust forrm of Fransforimen prictectcon
—> It detects the oncéplent favbs ak a stage Mmuch earue,

than é» Pu/b/}é ble cweth other formb of _Frzr.--fcdﬁ;ﬂ e

D S - dvanmgez; } e

wy AT Can cmud be wsed wath odt conmetsed driansforimens
€qQuipped cwith  Comsertvatore 1ROKS -

—> The devéce Can oletect Omﬁ Favtks betow ol level On the

'L'Tanjp-FDrcmen - Thﬂrm—ﬁarcg beparrccif prtoi-ec—lz.'ori A mﬁ',-‘

fort cmnccﬁ\nﬂ cabley .

opf“‘ Releabe LOUK
“UJL - ]ctoai
\ e
u"% e ==
mﬁgot\()‘ 2 - _"".. T _
He 08,_(\ o o ) ) “'_
?09\{\"6 a  , Vi = - — TO trtDP
- e e 7 Clncudt

TO ConsSetvider

Test coUA

=

{on Clon ‘Hn-. Contacls of mpna;ru.jr f-,turﬁ'ri'; 4T1'”'5 c“"'“-'rr'?,:_x.

b
clrncoct to open the Cérrcudt broayert Contne Cis

1

) €

[

(@]
-
H

fte

3

g

Scanned with AnyScanner



¥
.’.»
. d..

Vs if

gt 1 +eo Leqhtdog
A tan | = Preotection  Agadnst overc-voutage & Lightrog L=
L( . 'I AT AN AN TN P N

Cons {
SE4 .)v | S

! & 0 T ¥
VO[.LHJ e (jﬁ\-- "

V ‘th .F{QP ! 0y i
! | - - “ore C ertyy shott r‘llf”"ilf-f'ﬂ on
b CDNP‘%A , A Sudden aehe <n VUU(HO Forc Q. Verty
| | . wae Surwe ore treanscent
> KnowN Uy volloge Ot ( |
'.("O“J‘f‘x't_\:.'c-)na I ;t‘hp_ Punwrt /_)(ljljh ™ b ¢ ( 9 [i
|' \,-‘t.’.ufg Trr_(wy'pnis ore Atmcre,b e n{ !rrnr)r-rfflu(-i Vet urte
I S L Thet C ALLLHe
| & Qﬂ{ébt -F(‘JrC a Venz} j)hm([ C{.Lu'((l'f‘(‘oﬂ [‘.\J_L ”‘(_J LN
| ’
| e A /:)'I'{’m .
1 | overc Voltoge ©n the, pocwert 2Y
E
eartldert
Em
E““}Z — wave tacél
orth
: .
0 c— 4 — >
i wowe i 1
n the ta = .
1 o n : _axes and the tome
neacled The vairctcje buﬂict—u{: <b  taxen aJ.on(rJ U axch

Cw.nnﬂ K- QUL -
h ‘ah "0 * yvhtodwces a Ateef —
Itmaﬁbebemtaj:hﬂtmﬂt _

freonted cvove . |
The Ategper the wave front s the more rmpc‘cl 28 the

bustd -up of voitaqe at any point & the netwwork .

Counes of overc-voltagé . —
AN

The overt - voltages ©
e rhcu"ﬂ Ca:l*eﬁom‘e,b i

Elawpy 1o By Seteval GO <

==y Scuéfchf\’lﬂ Surgge ey ﬂrzc?na Gnuuﬂc{

c’_\.'c“clcd cnto

n a powert /bU/:ffm ma%r be o

> 4nswakon foilure —>  Redonance

@ EXtermnal caused ; —

- Lx%jhtnm@

Scanned with AnyScanner



/" i 'f F ) f
fr1 { ¢ /
I/ | [ 'y / 4
| feir ] 1 { )4
‘I ’
’ I L | ¢ reetifeni { r | r
r1 Y
VAST ¥ | Ie o Jr1l s ] 1 ki y - ’ At r B <
]
whorte € 5 ¢4 the ¢éaptantances . ronk .
1t ths rdant  Of pernorg =
—
- > Iric o dtaricid LA ~ 4 s f -
/ ;’ {4 "Il, otk I‘j_flf f!"; , i JO Ll o rc ' :.f 1id
r'“! erireuf jetn ¢ 1'. I"'“il cLh ok o Furicfeoc & I s
* H st forng Lot '/.-‘;_;f,./]ﬁ_ f"'fff-,".fr'.'/,f'/. r lrrie uty leakle t _
Oviert ol b f f the MAfune rr ‘.’-!(7';--/);_ b heqr JoHtage
- - -

I.f&rh’.r’lj,r'(;r; j"ac'J,Ufco : —>

AN o A AN

/_C—E)E/Z;a) P4 (-—E;'—E'—

p — = L
TR —— _‘ '\.‘._
v EE'/Zr.
5
E—— ll";r'/ rnost Commal) Carne of ¢ doadten +oclue =r

/n).'Jf),j]'(-’l () fu}r_'..- {Jrl’-‘_ f,}:r._yj r’f’ ol boort e Cf) Ny
overt 'Jr,JJ’J.er-__ En the 4 J Aerr

— Hete 0 Line at potentcar € ob eorthed At pacet >

Scanned with AnyScanner



Avartcg ot
)

el Leg—
{2 4

{ Taanadse ny

n
|

A den
roltaqe
tc

) )"j"“‘ feon

F F.._r_.. By Al
CLLAAE

Thc; C'r"fﬁlf’.-r_'(:.’j of the

o freovel OUong X R

Of il = J |
L/(’n ¥ t L/ fr e )+ | f
—y  poth t iuteots po
CLu ni f 1] .F! .:-_I‘ f -f'l"l

f’lrt(,«"”";f (}1: tcwund

Nncahnery NArLMont

~A TN ANANANN N
S 'ty [ r;:r‘.-;l' ¥ [l'.-_ ettrtal of therec
! eoutthed I}" caure cfF twe advant ’-';'j‘"'_
______? If‘| Cane Ir"-ff f;‘f.f‘ _'f"— "/_}r‘u',r‘ 'v’.fl r.‘.-; ]_f_ " H" i ;:I". - 2 B t f " o
& out of the oclteen
— Zerre Sequencd cuutents arte @l end Nade {
[ ~ -
H-<r‘ DONOANCYE. & ——
W R T Ve Mot
| ; _ ) . ‘
4: ? FRewonance <©n an electnicat Ayistem occumes , w hen enduct
L - . 5 V.
J reactance of c«kt become equal 10 capaciteve rieactand
—>  Undert reesonance , the <mpedance of the cut ¢ €quad 1 tr
J' " .
‘ ttenistance of the cuk and the p-f c» undly
|I 7 Renocpance. cawes hfﬁh vougge in the electnicat Aystem .
| = - s [ {r'-'.- L t Le
II' o S 8(‘nf’ﬂ(_‘1_{‘t‘.rc e-m+f wave ¢b déstoreted th -
! | -
|

Of reronance ™MaY occue due 40 5th ort
and co care of L,=nd£rt,9rromd cabtes 10O .

b A ‘ . e
Exdentnal cawrey of owest Vo.tfaﬁe L — CLUJ}HF‘“"G )

i i i o W P U WL ~ AL A N o N ..
h 4 due te the electr

L;';Jlmtm'n(j . ) hu:;jg ppark whéch
f;;,-.,_(f. bet” the clowds -:k;'H‘_'r. the Aok

d r_l,c.i‘-.m*ﬂe fakc raa |
| = AdcAChartga
and bet” the clovd and cartth . !_fmJ, no . of 4 .
hettwen ort WE then Cloudd than 1o € vith & enough r
, S e e
tertminate on 10 the earnth and reputt cn Dercctis
tP: of CXrum mocht Qe freom & sttt ’-
F

—  Durtiag uprus o
’ /j ) 40 the aére Ond The &ngs pasueciets ©
the Fruckcon O TE SET S 7

Scanned with AnyScanner



Wadert, Cusses, the busldceg lbg of

0 I’. .
— Wwhnen dq!‘;’/a of U.oterr 0515 trruced f

7 rd
k}f" Cuonye s SA A ey r .Ir/,{-a/_._- A rnrd Trs Y d | P
- [ 7 - 7 - # Lo oy briveg. (o z
'f.__alg,—, A LY r | 10T A
] vy 4 iy .fr/:m‘r; g

Y

{ - -
7 When the dop), of woderr Ocfurnutedt s ey g,

e | : | "
-Jf,c,[ rience i oud .-'r.f_uﬁ; ‘f’/ LAEL, #14 'Hf.;/»_ —~ /e rrr oA,

ol ependr A wpen thy -
o

7 “Ltf-; f_.:}‘.-{u-rcjc o .
ae

¢ CLoU Mok Celerre. AL parisoatk troar -
/
ri ] ’ J ’
0L - .
d del ehorge 10 onotren Clo.d pmdr coartt b 5 T #
| - .
D!cf,r,r.oﬂ;w o lJQ'r.}:f:(f/" .
]GC ancha ‘ak . L o
Mechanerm of j.{?}aj:f'f’cﬁj Dehchortge ¢
~ N~ - -
AV VN NN A o SO J//,.
Whne ' 5 e Cotis
N 0 chonged Clvd pokiel ¢orer the- eantt s ok
-~ J =
naAallle) €c ¥ ; ' E
N _/‘; B LIJ.Q_;'_ //_ CFP’.-'/.’-T": ’,f,’J.r':.’J-'-_ e —-‘-"f;_ Cortar . 'f:’}_ -}J
c ] 4 :
Yartge  0LQuiirisd by the cloud 26 e WLt e poteatcol o
C Llous i e .
od & Lot <o CTLQ) el ond Arompfore Qrodized e T
, ic 4 ;
Ocrr COLTg OLEL, o« Ljnien the Froterdrol Orodccrd 23 o ff<ciers
T b
41 krrs O, Oeuf Ine  Lurmeundzng oz itz Darivorg
Lotreeye  Etorti . ]
> g1/ /oo Te 7 L -
D ry I . Ut T The i Oveayr. ol r’ s
/(‘Jlf"_,&r,.‘(rf, 7 il ] porle E
}"‘ eV F-Ts | J/z_j,ﬂ j,'?r'ﬁ,:.”)f’ ~ 7 _f,,’_'__'_‘ St rr o g
.
mandd (L . ‘
/_J*JJUJ {r{/Jr(_ —f"rjf_ Clrerf -J'_{__‘f;—'d/.‘ -4 - L ripr4t . P rLs ~
LA L7 53 RIS Ll 4 AAT S
( ,-a,—,r(_ar(,_ r”_/'{} '_.f - . p=
d| ' ¢« Th 2Odgm  IIrzsfeler ot o
E cth  fo - o Lonrdy ¢ Ua
v | 14 Je Jﬁ’ﬁ_/r, FCLorid) Lantt, ask g ) The © | Friees
. o - )
Cish 'r’l > P enort e L / =
4 sheeh ¢+ - pwenttded {ep0s erooeb ~roarase 4o
a o v
’1” * L ’ -
/ rr-"_;_((;'f.’,’rﬂir" Grrodcert 1 T - z z X LB Es
r 2 5 X The H4vp -4 £ o082 7
] :
~ b sz ¥ !
Y o, +rc )_."L”,*“’ 74 -
]’1 t e g erf ek Pl e oS-
- - - - = and 1 . ' “ —;
/’f,; . rr(.,_{ y F./‘ » & = r - . - o Rt

Scanned with AnyScanner

Al



oL ‘ z.¢ leaden
cati Hhe, + + F + + F + T
L 2 -
: T 72 kT RAAL
C f<3-0)
] ‘ = : g = = Aner owe
5 @t phown Zn 1tz fe-g , 102 Legder fstrrzamert COGTE
b . 2y A c ook ".1_."__H'J
o4t tourney itowcands famgh wottl ot maxes B8
cfi jouaned
= J 13
oyt crr Ahorne cojEckh CnThe
oo
£ Cisud
/-\_/\-N_\‘
the / N\
1 /
ol pex” e
14 (= _.
- o rid - -_—— _.-\.__,\‘::\-;_
cs'erd 7:
S
Na Steppd &j
s o pder 2
-/ eo. ).ecﬁ,{)"\
S
[ 7777 P 2L 7 LI '/‘Ff:ﬂ't)
e -k) ! > 7
. ¢ 8 / e pR— carcth 5 =t €3
i ——— ek Sl Pl Lt o ol 3
e the linden Afrwameor MOVES
[T - ) b Arovel da
points  of Lurntnestencg when =
OLlorn A Let gﬁ/ A B bl -
“ F - leaderr . The Veocdy O steppe
A » 0 AE 1o /“_,‘t:,.F e d ea e . 8|
JErge o o déstance
7 : 4 Lght ard Ak
e gt ~ +takt
)‘.’; "_:" ere /__,/ :;_,_, :uét = = >3
rTe’r o ) ) _ —
s epe Ahep (& APOL
. ftreaicellec 24 Bk '
: . f - W * 3 pedea ()
. . _ . : . s a poth of Tenila
—7 The path cf lenger FATzormert ~ i
o - o A = s
: . .f (Al aJT oV
f e eeplode  DrI2AMOOW -
and Arercforra or oGRS _ . T
o dhor Tear: e eardn » O &
A3 the leadent Shreamert TRACHE
= ol T Arod  Feticux™
-~ Ho oprtdh 10 4 “leud 5 T |
-+ - [ A i . - J
brrervmerr Ahects Wp = : .
AT LR -~ - — J
I T g Tré odeowsn Lotute
il . £ THE T & <
. v P ol
| eqT
- . ar

Scanned with AnyScanner



e T P

¢ ! & na Stroke :_..
Tgpes of tightning Streo

In  she

Tiﬂ,(_u_“g_ arco ﬂpnr:rn}ffﬂ(/ 2 !'I__FI{PF.‘_. of E{ﬁ'h{n,‘na 'SJ'TU:_,,P} over hea

K Deitect Shwowes \D Tadcaect Struowel
: +ve
Dirrect Strtokes ! — 1n the dcmect Aslroke 5 tHhe [*:-_‘jhi ton &
e R s St . ) /1 Q cf) };
dcscharge ¢ dr'.rm_c“ffL(;j Freom the  clove 10 the Hubject
( i BC the clo
ey T L o 1 v y fada cNe - 1
“LLqerecporment s EX s fin  oOvert f « ‘ 1 Prii i
The clérect Atitoxes can be of 2 Hypes. -
Dlizoct Stitoke -A | freee
1 all

Inder

Scpporck T

In shoove A, the w(cjhr nd’)ﬂ oia,g,c}scwﬁe £p from the clod |

%0 the overchead Ione » The clovd win <nduce a cha@e of ':

1

Oopporcie  pign. on the #edl object » |
Wheén +the potrentdar bet” the cloud and the Long 'I
_% i

eXceods +the broak down valve of adre 5 the L@H:nc)rﬁ c‘lc‘-hc}.m};?’.’l

OCcurts  between +he Cloved and e . trj
Direct stroke—8 ¢ _ | ~—% &
: a
|
\ of
le
T
t
_
¢
2
T re—

Scanned with AnyScanner



) J

In sbroxe -8 Ahe tightoing  dischange sccas on the

S | Qver head J€0e ar a redswtt oF  pprcoke f bot 1l i
I/.:.:)
-T.i")[‘,rr{_\ e A3 Clo EE lh N WK 1\ \ \
(1\! e Ch”{gj(“..’ “‘w\}"'“s lll\'i‘l"! i ”\. ( ]“. i I‘ & \\‘.l. ! \
i“—rhtﬂ‘-.r' ¥ ™ - a A
-HI d Q &b bound H_{ Clovd R . 1f tood p thepta foa nea
ibécr | .‘ | | |
" I fhk C‘“-“"_t &, /I‘h‘ LE_']hi”I ”J ol _K..'I‘I-ll"\'](‘ Cw? fal
them and Chargpg omn both {here Clovds ads appean Qu
The rescelt ¢4 that C'hmij( on Clovd R Auddeicy "
N
! Fl’ft-‘(: a'ﬂd et -(hoﬂ €A L‘h{TIU(“:\ (T.}i‘\‘,-h;j o canth . :‘:11\_'_
| leckd
| £all cvla;ect
Indémect Strore : —
+ ++ ¥
-1 4 ¥
{_+++4- e TS ,‘.4_*_*
-f;’ clou C‘i - +‘
-
wgE ©
72 lrag |
= ke »n Adrde & a1
h Indéreck Streoken rresuts from the electrostateois
( ofehC ,Cu:’.jgf e
HI v o the pPriedxensl of
'éﬂfikl‘ﬁﬂ,d Chwg% on —H’)Q L"L\nducf-crz_s d e + | y
chande clouds ¢
above the lKae & @0 8
i 7 Cﬂ" POA{‘{CVQLH Cf'}ar{ded Clov ([ “
| c s st ps W o
4 TTe
oy (w2l be  onlps on b porei
r > Thes —\ve Cl-\m(je }')OuLVFl jlh |
and 10C i\.‘v
) of 'f'ﬁe lene rtght unclert the. cloud
4 5 e
| Freoen 2E il be '+\'¢1CJ ,kJi Y

lcne mu:uzjr . |
) Thes +ve c.hartz]e Leaks Alocty o earrth Wu

| 1o the Q(Mhe F
h-ci‘nri'{ {o eargfh ort ™
LDUC{ C“Ci\ | g

—5 when the C L a6 caotakd U

'f?‘:L LU

‘1 TFE€ ON
) ! -ve € -t’UJVt ‘
cloud » the L e The Sndt Lk

'.':a-:fl.

Can't Flov c}u.-'m&.ri; Jo <

Scanned with AnyScanner



—_ Thus the -we Cﬁ)fm&w reashes, atong the je,,

ra
both déwection cn the Fortm of imwnr.n}j way,, | —y ¥
_ : ) ' 7 1
Harcopw effects of i.c@}wnana/ .- 5
AN NN AT A A o
— O1h
9 —1_"‘}()__ ‘.f:\"CCU\/QUC"ﬂg/ woNMesH Prcur}_urorl oue 4o ltijhfﬁr'ha, Py } )
) .”r"j'-’. D
(el bhaft@r'c +he cwdatocts, & moaf enen torte ey Pole i
7 IF +he trcovelléngs waweb ,orzwluf.a_o! due to Lightaon. | ef¢
_ d - G- |
h‘ét the (Ufﬂdfﬂab of a hransforimert Or ﬂﬂnﬁf(ai'hn‘,.,}f‘ | ——> Th.
mﬂ—w caune Cconncdertable da.maﬂe, , Fhe
!
to
—> The <nductance of c«;r.“ndc“nc?/ Cppores; aniy Hudden vy e
OF welectdc cl')arzde ﬂ)r-:ac(;_rjh 8k « Theriforre the. electnde o
L
Chmgr,& “pélen up” ainzk the triansforume
ge 0 T,
P P a{ﬂ —F Thi
—7 T tnduces Auch an excesréve Preessuree bet” the o_uﬂrllrﬁ rk
:&h'ﬁi— the ‘c’%Lda;(c'ur) mél;j l’jl'tw.z,l/-_d_u{uﬂ’ F(Q}_;L:ff'c)(B <0 the
( | OPQJ’U
Productien of anc , wWhele +he TNormau ’vo;faﬁe bet the A
turnps €5 nevere {inozfjh 1o Mottt an anrc ' | e
. Oorc
—7 ONca the T huladdon I’)Cb‘h Ermw,n Aown & an arg hor been > or
Htartted bff o mamaﬂ-far:a overcvottede , the Long. veltage & _
LUJLA‘.CU%, Auffdcent t malntain +he e LUﬂéf/ -?-ﬂO'{j;”u + | & i
/)e.\/er&i’('j/ domarj’e the machene . way
—)  1F the anc s enctiaked ¢én .qnsz Pacct of the powert - hor
bﬁj/fh”m bg/ the it;jhfﬂt-‘ﬁgf sotreoke , thés arte will AtV T
)
_ _ T ) . i = A1
\/m"f/ dcéiw-:br/“i/q otbcilation cn the Jéne . Thes rr:r.vfd/
. ' 4 be
Chrwﬂ,jé_ the othert P.‘-U-ifprv.-an{' cennected 4o the lcne | e
Lﬁﬂhtﬂ&ﬂ Arcreentert I —s
Ve s ol sada aVa v o PR A ANAA . r
; ’/J f.c‘.l.rlflf-(;.fr.irj outuehtery oOre a. Jburtge _’)J,:_./ry:i‘f.’ ch A |
- ’J = j
['1r'.' J-.f.f‘l"-" 4 o4 dentce -’.»‘_-}“'.‘_'n’_\l'\. Cenducts th: h A"
uraek O ”’ [4:-'1' {( f’,,,d,/,'ff’r'n ‘fu areo :
A IJ J i
i
h———..._._

Scanned with AnyScanner



—>

Opertatc'-oﬂ :

40 be prictected
effectcvely”
i}
The lLength
-
fthat Tcocremal
i caure an
d.._qr,l,je.r-*.e O usLy h :
the aert
The preo P’J"r’-}/

frencstance

PN N e e e

— fAs

Qrutefs1ert

f‘_,l. :‘Lr'.J' LU

-~

harumnleasld

= nsteasd

o
—r - ;_.:,
- -

AT vertdert

of tre ceQiprr.ent

4T Aarolnng &= — o
-~ TN LT, 5
o LiL<
4 The Qrte.Tic
~ L TE Lo e=
e L LET i
e

e . -
g — Y (LK -
't-‘ - P rear
P ] +r s T L -1
ol - -
— - b T

—
s z

i AL + a3
~r T et loeor

Scanned with AnyScanner



’{']P{"’ oA ]‘r'f}}‘:f r}r"n.f Hreereypreet ]
: | : Des -adva
D _Rod gap Armsenter | Diés-adis

L 1K —_— Ptert

P od Macntas
F‘][_____—' (‘: o deel | )
4o the Icne. ’&'hon‘t

—>  The e

P j [ p— heat p
h:lv? \_ J [ | | —= The
b e p,,d(ﬂa,p ‘ i
T S
J l — Rod of 4
— C‘om-?{"’ff(
C .;;uh a_:\x Horer
Tiranﬂ.form‘u’rt\ To appore®”
TN, | bgr?mﬁ‘“g-
— Lt b o \/‘”d hirople Lype of dZvertterc & ConlcAk
of H4wo 1°5 cm rods whéch arte bent at o rm)“ gy
with o Sap en betwern .
—>  0ne rod éb Conpected 1o the Lene cut & tho othert rod ——3 73
Connected to earth . )},g’ix

“7\’ The oléstance beot" the 80"0 & Enpuladorr must Not be 1| — The

H’)aﬂ one 'thc\-rtd of the 8Q‘P lQn@‘Hl . 80 tﬁcd: +he atc mmé/. Jna_c‘h

Yok rwach the cnswatore and  damagge <t . —>  The

. i ) an
7 The sting of tswlater for an overhead Léne on 7

a

bf-wi’)c)ﬁ of trian forem-est has ‘Frm%ueﬁflﬁ o reod 8&{? ca

QAcreodd ot « > Th

—>  Undet mMoremat opertajr“na cenddction , the gap cemarc\ t

MNon meolucfc’rw ' —> Th

‘-__'_—% On thﬂ OCCL{(TMCQ af; l"}ﬂh V0 e [,E(q_c . x

th& L(ﬂ Lf'llg &U}ﬂ& onN ’H’\L h,ﬁh

aap Apatts overt & the husge oot ob wstS o

conducted o eamth . | t

Scanned with AnyScanner



NACAAS

F fmj}c

be Less

% Fﬂ&ld/

o

’Déb—advantade.s s

'I cise2F prert Ahe ?_1{-‘:-4]4" cs overt , the arcc én the gop <5

II Mmacntaioed b:)f the Noamal A 4Py Voitage lc‘-wlr‘ﬂ.-! 2o &

' f.’ahmzt cxt <n the .‘)U,'J—fm1.

= Th( rcod n‘h.ld S‘Lt. mett o 8’:{ ‘"{-'“"!‘-td('.-{ Auve {0 the exXerArve
hcrr{ PfTu-‘rL ced bij +he arc .

|| m—— The Clématéc conddtéon affect the perttferxmance of

' the r‘rod-ﬁap artesterc

.’ e The POJG;{F{H of the abu.n:dc atho affects the PE’L—FC-R;‘&\M(E.

of +héas arurester -

@ Hmm-gap Artredter | —

T app @ Choke cocl
.iv
be Pﬂp-}f{‘k

k3 )
C1ap Earth
—> It conists of two horen shaped metat rwods A &g

.fbef;arra:f@q‘ bff a Amall a,mzﬂap
— 5 The horens are s0 Comwtriucted that destance between them

rno.duaug cncreases towarcdh the +op .

—5  The horns are mounted o porzcelam énsoladore .

S one. end of +the horen <4 Connected to the Ine t’hrtmfap\

& rumistonce R and choke el L, while the othert end

£p erfeckvely grtcuﬂded ‘

—>  The mesistance R hetps
40 o mmall vole .

~—>  The choke cocl ¢h 20 odehgne

reactance at Mortmak powert

hrah reactance at trtanbtent fre

—  Thus the chowe does Mot allow
the appartatub to be P“decm'

N ]_L‘mf—k\ﬂ@ m ._Fcuou) curueent

c[ that ct Offetd rmall
“Fff—(’-fﬂ-‘{‘”‘j but at o \/eruzf/

(y_;(’ﬂ[ﬁ .
the Areancents o entere

Scanned with AnyScanner



/’f{”" /.J;,/J, ’ | ¢ ,.. o, o )

/ -
/
}}f,- ir » - -
& ) f /
ol
5 b - - ’ , s
. (Jr ichesr F o wrgtird) C a0 ithr Vs ) P - ff“‘" 2 - -~
’ g, Ak B Sy g 2T ¥ ——
.l  irterifs) Hy :{.{,_1;/ feAF e ) . A - —
Fi ’ - -

)!.‘_ Va4 rodries s tts ’//'[ e

——
A
p - L <
7 ) For 01 aat O o ook 04 rysest Jr jfriae b =Lty NS ) .
# 4
-
/ / ! i e - o
ri- wrirsd o ol ’ ) -  /
XLLTE LY TN A /,' oy o L ,_H«/
y ‘Lr(‘ F”’”}f")f 715 crstarpyieed i,’_,‘ art s A f//’._/,f,;‘-tl L i, ) ":/ _‘/
- —
-2 P i
4 s a2 -
[ he optr Cowe tro drere A Tt e TrE 7L = /:7//’_/
. ey,
/ It & e reo/e/, F”"-/’l”ﬁf./’,' /“f—/’} It Crtddeets KosZ b . o
4 4
/ r{“l Z,’/ff z {/',)/-’: f’_"/’, :’I. + o 57 <P D 'I"‘}; ’J',}‘.‘-;“l rs ¥y r» — y 2L =
Ve OrTS - & Sezr

100 Ao forr Aty /CItLAe . reaicdnns
1 J

4 . ; -
] q/'/fVﬂ‘nf, lJ/f e st 1A eSncfiiired o 1T =
)l -

—_
7 The oxren), Cclorpe edrn lzre ip ek CLOAALS | —
J -
’ i - 2% o "
”’.rm;»j-", the, onneter. 12 Tra areso — re i
. st e i} . - B, $
fif’,'vr.ar,f“;f”/, ! —> The anc ¢4 /A Cleariog ATerac g
the) fﬁf . of onrwder dedit Cowsr Vet Corifaniis : re
el TA -
= y P - _.-'-p o ~ -
whder1 1he Lumae b vz 20 T - L
y i) Aern  OF
ofF the %, e g
> EXQOr
. G0
(," r"f,’j ,r)u j{/
= s - v 1z —_-—
g - - ’ ey ey | . 4 A
- . ] piding Hrg Foiow © S
7 /,0)’(?.4"{), f"?’_.&j,ff,f‘gl re f,’)},{zf, e ) By - s -

f,o o Jurnod S 5 roe

Lomigations = — Tre F/'.-"J-f g of Fap by Ao — 7 Tre
O Aercer ol erestd 'y cur, rrarider “rz desdire Lpelerh s ~
7 he "(’11‘-""*,7 or }"f/ff;jc(a oty 1 cr soge A +-. =
Cotansom; Of PoHi //: » Ther oduser /i*": nffects 77 p— Tre

{/«_n.,{r, (e OLire r/{. 'f)rﬁ AT e/ 7 1ert o

e rL
i . b o ow 4 'y 'S 51'/" .-{—J /: £
>  The kitme of Openstien ih Cornplr@ti&h BT 5 b

Scanned with AnyScanner



ff‘ o L LR b
. z‘% " ; g" e m
& Vi A
Sat n‘—"tnq -
vre Q{‘_{Oo‘{
S
Coﬂdu(-f " quaw _l
o g T Yo
- G‘;{ aden
“:w);cﬂnt&rc
Set of
-tm [aY] ron LWneas
Rendptor
effect
2 &3, |
5& — vatve iﬁpe cuttesters €ncorgporcate Yon - éneare and are
eXtenssvely uned om Ay tstenmd opmqj{na/ai:'hfgh Voltage «
— It cConmdsts of 2 asrembied | — ©) Sereb Spak gapa
d 9 NOY) - loneart rehestorty olinck. €0 Aertaed .
e Tfne Y100 Lineart  elements arce. Connected &n Aertles wth
roe the mpaus gaps. 4
:U{Jh-h@ — 'ﬂqe );.Pamg_ 6af: <5 a mulfcple M&embud/ con)aﬁbi:b\ﬂa’ of ll
care. a Number of ddentdcal Apak gaph én Aesteh . i

—> [Fach 8’af> conndsts of two electtode cwoth a foxed Jop APM‘M(-]r
L —>  The voltage déstrobution acreds the gap es Gocarconed |
bg/ meanps of addctonal roptstance elements adatoss the gaps - -."-_

|
(1

. -~ " 3| d 1
I 7 The bPacéna/ of Aeries 8ap,b és such that & cwill wethstan l

e
- héstore . 9 .
the nurge curvwont  to 5.—mund puchas the non -Hneart e e ﬁ\ !
5 . J ,'a._.':,'
| ; ) an onorggancc
> The von- Lénear, rescstor ddsch are made of 9 ;;'*'
Th efreosch .
2 | Compound such ap am‘n‘e ore  Mnetrokt

'| 7 There descr are connected Tn derdeh .

r —>  The monlineat rwsistorts have the preopety of of?enirkrj
| o Flt'@h reenistance o curunat Flow when Moamd pypiem
) Lo
voltage ¢b OLPPLf@d’ but a fow resistonce o the
of aﬁ@h hurge Clyerent

il -

I

Scanned with AnyScanner



In othen words - the recesistonce of these Tier

g,
Cloment decrrearer woth the tnoaeare  ¢n Cltrtregny : {-‘-(ie.v+
%rrrl.j’g 1*\4":’71 and vreg - venha, ' Cl;-'._:r_.fn-_
. : = S The
",t ({ oL 0 Z B _ ) . 1Y ] LS
(_-:'[ -.‘_‘ r\ {‘-{ ‘] - ? ol {'.t‘ gl Mol 'f-{/‘hfr-’vrf-} ) ”Ir T ._Ir.
AR = ¢ nNAar
/.\,‘Lj:‘.\.!fm ‘\m:fnﬁr ch TNAW A Crent fo cruune Lol brtesy
of amn ja_fg O.-'vf_-rm:':{,ﬁ . O er
> On the Occunencs of 0w "'-'“"fﬂﬁf , the brreas o iue 3
Aeres Sportw, arﬁF Toukes Pm(f & the farfﬂjc_ Crartind 2, ge
Cooducted Ho eamth puch ap the Nen - LiNearc redirte s rechu
---————9 “ . 79y hlad
S-I.(“.f_f/_ ‘i}m maﬁﬂéﬁ‘dﬁ_ of /JLUE?E Ctirtrient TA v'm?: I-'.:-,,I
the von - Lencan element will offer Q verty low gl stae, =7 TThe
40 4he : . I P
Pc‘w{wﬂc of hurge |
|
—2  The rwsudt s that the Huuge wrtl rtn.p{ffud go to eanit
<matead of be(rij hent back overc the Idae . | A
—  LOhen +he bmde 45 overt , the Moo - tdnewt reri xtonr [;]
avdume. h%h nesistance o Atop the flow of Cumeent .
Advantages : . — T")L% preovide verty  effective pacieh
: S ;
aﬁa;nz‘f el
'The;j Operadt  Verty na{z’éd'ﬁ 'L"fu@ﬂa Less than a second. <
- -] (a) __--_? ‘-_?:;l:
—_— The T mpulse rtatco ©b Prtacﬁccula unct . '
Pru
L emebations ‘o
Qr

— Th@z} mu.a foact 1o C‘,l’)eu( —Hv,g mmae/;, of wr:d ,b-tczp — :

wave freont  Frrom rtmc:hana the terendnal appartoctts:

l{ “j > gy tvLE
- Theore Pen{'ortxhanq s advermpiﬂ affected bﬁ the ent™)
i- |
o OF motsttue ento the €nclorwre . | ‘—)'
[} f i
prplicateon T —  Acc mdr‘{‘j 1o the applecaron vawe +yfe
e e

~A

|
cnbuladore ¢b OF 2 4YpPer . ' t| '
("
|

B A 1 TIr*
D The 4 atcen ‘fUPﬁ OUULOsTAtA  QsTe @Pmalf:j Leped Ao |
L-___.__

Scanned with AnyScanner



4]

e iy . o
tii 2 A o ' aEig s,
(3 - 4 A Y - F
L ey & ' s i

{" oo OF mperitaot  equiiponent An Powere dtdcons

~pacariidT A Voltage i =30 K
( { i k.’l Cepo e 0 Kv ,
N ]!" e fl'f{ e At trrentorh Qrre LS O (_,_M-_-¢ {-""T_ Ataicea

(BYSTR 1’.*.--':-} Voitagen apto Gg kv . 1 |
< |

{

4

3
1 ~ > r)}] } 3 -
tun;‘u\ [ 1D ovcbest 2
.

| R
L
NN W T NN A A

N T;WET‘ abrocbern <4 a protecttve dlevice cohech
rreduces the bteepnesn of wave front of a swrge by~
..-‘I-‘vu[‘t"&‘] bunge  onergy .

> The .'i.uf.dv ol verctert déverdts the Swge +o the earcth .
Rut the f.‘.’xf.r‘iﬁe_ absorcbert absorh the Buje enengy .

The few cares of Adurge  abhorpitons ane
Als cuaned ’DCLou).

4

Ticeumsforme

= C

—_—
-

>

RHette a condensenr ¢8 connecded bet”® +ha Icne and

Larcth act ab a Surrde C@bbom&m 4

Sénce the reactance of a. conductor & é‘nvembevdx _
Pru‘-pm-(.;‘fonql 40 -ﬁzefpuene:ﬂ , Tt Wil he ow at h:?h +Frequeacy .
and Hc‘gh at low ﬁmquenca :
?  Since the puages are of hc:_jh &Qq}/gnaa , the capacoton
ads as  shoret cut and passes them oeectty to
€areth .

~— Forc Powert ‘Ff(_j?,fbuengﬂ , the reactance of the capacdtex ]

dd b+ h‘l‘}}‘ & preactécalys Mo centent flows tothe
é’]r‘rr\-ﬁr"{ . R

G any B

Line L

Scanned with AnyScanner



Loreies oocth The lzoe

~ “y The chreage offFens Fiah rieocttncs 4o Bajw £
> The Juounget orrs Arsnsdeosz. froced 45 Flew T, L
- y . e
. = e - aaN N
the rresistance A Tas aro DCA L ipeseds 2V Saa ]
e =
) POetol Shek K —
[ R
— T
’ Z
.
!
t—J—-— :
S ﬁ‘n:f, tiype of SwrtAe oOfborooat th COHER ax -
LH e g :
/
Fervrante St at QT Lonbar
— 1+t Conncsts of an oxm- Comzd Cotdicire CTorvrecss
tn Lertier uiith Tre |zrs
- 4 ‘]T,L(z_ vnductore b FBlutriounded 4 cut ToANdor=o
~/ —_—T
friom an  earthid  enztai-c Arneszt cCalied Hd<stio—w
7 Theé Oxtrtc oy ~
ch .Jfﬁ&r“,’,d‘]f okt G‘ﬁ"":/:"“'ﬁ—fi’ — P e
i . .
with  / lﬁﬁbf;doﬁ,; Lotk  Ciactiteg —_—
= .
7—}12 C/Gfb.l{,‘fz‘ﬂ‘_ __;Cryfﬁ/d _rr.é. F"‘_--rr . ; .
L _ff;,J ond 1Tre AL Dt
'fbrrfn/;, \ b = J e
the short circused rersod,
L2 Nd Grrgd
Syl rﬂ" onertgc e . 5
v7 jfﬂ,j;y o e purde 22 nod _ s «
e — - et

OF lf,g:aj; air;_zf_ﬁj'w( on the  dess

-

2OTrT ey 1t 7= -*' -
O,(_;j-r;r;ﬂ.
Thes AYPe of Aurge s mainiy sd fom e meon— —
A Ly Bes bt

of trransformmaen

\I;/

m\m Z -

Scanned with AnyScanner



L

A | & Impub’.‘)e Ratdéo = ‘Bl’cea_mdowﬂ vol;toﬁe wa dert Suﬂap_

§ | _ Condowen ——— |
| Bﬂmdowﬂ 'Volt'acﬂe under Jow -ﬁzuv_;ech .

%9 h Mertz — precce Vottage batance System ; —
| ANV AV SN A O AN

T
i C1a £h
P R

i —7 Mernz- _Prrc“ce-,%g&'cm €5 o diffemenddat bdbm whech 05

i appleed to Feeder preotection and Wilzes -the preéoc pie of
Voltege bedance .

— 1 3-phase AYstem each conductore hab et oum podr of

CTs & rcetayh .
= > The Aecondartées of Crs oe Connected ¢En Aercen bd meanh

of pélot wirce .
™ Durmg morwmaoad Conddtcon therwe, ¢4 equat cumreent will fFlow

at two different ends of the Feederc « 80 cnduced vottdge da
| the pecondouties of crs ase equal.
thedr

corx) | j It -!'C\ It l(t{-r“"-? !
)/

(ress

Curzent on the rcn’.iaﬂb. .
) Duﬁfﬂ(ﬂ the fowlt condedon, cusuent déffere ak $wo eNcs .

Frerent and

5O toduced emf én 'f’he be,condwu‘tb cueh de | «
Flow ’H’}rtoudh the pilot wwiree

Ce rrct,rsa,{-ér}j Cuwuunt PEN ]
7 2 1
rtm&gd ” +Hhe .FQJ_,{,G/ fFeadore  cucll be cbo lode

Scanned with AnyScanner



S the Crs of thes AYslen  Th fo be hﬂ‘ﬂn(wl o,
y

Not onty cnctealty but potmanently -
- — II“‘. (?-I”H‘f\if (...{ -\;(.”N‘l‘. _hhr‘f” he ()r"f(!")a‘u fe'onad 4o l(‘hp
“ o = & ) ~\]- 4 }\I. emp logyen Yok
Cwruentd and <t b A cormPlOANE (] Py d dcdn".

l.TlJ\: Cf(\.r CTS »
—— The I“('"fof YTe
wze 7/0-7Hmm.

e (l.bltﬁ.“.a fmmn 0( & 3-Coto ﬁrd;,“

0
Hdvan-mﬂpa  J—

;") Lfb‘km C‘b é‘()C{C !.X"nc '(Lt O.F OPenth_(\na \/Duc.fﬁl: {

‘ t

I

—_ Thes
faL-Lt pocvert +Factorc « ;

and

—>  hes /ajﬁcm can be, emPchcjed fore Prrokdroﬂ of both
rtcOJ macn ab el ab Parzanei Feoderrs .
— X - pirove ded ‘cn/bian{nneou}a Prt,crh”c-h:oﬂ forc ano.,md Fewwis

l‘t Pffi’\.f' e tnatand aneowd FEQ,[CLU f‘ng bﬂ readu (..a.a the

—
of damnﬂe 4o overthead conductocs muﬁrh&

Qmount \

From arr(c"nLq Favtts » |

L]

Dxs - advantaged | —
-_____‘“__________._—————-—_)

e 4 Tt does not Pr'fov:‘de bOle( -up Prroffck“on o oVt -

jpacl Pr[p}ec tcon -
dofc cuit 1o Eaﬁanre, the 2econdartoed o€

—_— I+ ¢b Veﬂa

CT3

E The AYstem il not Opertede 2o Care o breah

on the pc“bo't' cocrted

- It ¢n very  expensive.
Thorw <& mo dime dorn {j

Scanned with AnyScanner



