r

ZIEET)

" USN § gi |
Seventh Eemmwr B.E./B.Tech. ﬂt‘"“ﬁc I‘mznln.ztinn. Dec, 2024/ un.2025
High Voitage and F ""?’g‘{%?stem Protection

Btux, Miarks: 10HD

Tiue: 3 hes.

il i
MH’ et Answer any FIVE fulf questions. r,v.é‘mfng ONE full qurman frivm each madule.
; g wladule-1 &
‘5 | o Menpon the desid properiios of ;.wswus du.lm.m;. for high mluagc applcation. (04 Marks)
3 b Derve an expression for the current in oir pap I = i., EW {exd) considering Townsends first
d Ef son izaton coefficient, - ¢ , FOR Afarks)
g ¢ Explam the lollowing s mechanism in i!qmd dmlﬂ'mf‘
4 ‘ig i} Suspended pa.ms.h mechanism ‘2
: £3 {ii} Thermal mcc:h:mlsm U {08 Marky)
CE ot i,
& wl ' OR’
o £ e 2 a ‘Wh.n 15 l"m.Ehm s lasw? Discuss to measlire minimum mimg:: fir brenkdown wnder 2 given
4, E o Pu d wmtmom o e {10 Murke)
i 2E b. Etplam ‘the following mcthnmsm“m salid r.tlflr:t.lrm
g E A1) Electronic Bnnkdawn .
o é‘ = iy Avalanche'or "ilrr:umcrﬁrmkdxmn {10 Marks)
';‘ﬂ‘ - g
!F E E B Module-2
»‘;" g E 3 a. With a neat sketeh, explain the workug, u!‘ Cockerofl ‘U»ulmu Yoltage Multrphu swith
i e waveloms. 3 - {10 Marks)
i TE b.  Wiih a neat sketch, t;l!am
E= {1y Serics Resistince Mlcmnmmc@r
%., g (i) l{muwmc Pulentinl dmdc: :
| i3 for measgrement of high de wlmgw {10 Marks
: ] : e
i = 4 a F‘tpiam in detml the cnmpﬁn&:‘ib of Mulmmgc impulse penerator, {10 Marks)
410 Marks)

g = b ° Etpiam dﬁcharu dt..tmnnn using siemight Jetet o,

£ .; ‘ i m!lﬂc-l

g" o 5 g With g neat dmgtmn. cxplam zones of proteetuen in a t pOET SYStem, LN Alaris}

E‘E b. Listihe t}pcsai* Faults and its olfeets. (04 Marksi

e . Wilh o nent'disgram, explain the-condtawcton and working of;

EE {i) Plunper or solenoil tmulag

il {1} Feed Relay ‘ {08 Marks}

” .

5 OR

g 6 a. Explain indetail .Jmut Primary and Backup protwenon, ' (08 Mark

E h. With & neat Sjkemtl. cxpl:un !h: wf)rkm" uf h’!ducllun i up TE]&‘;’ 08 ;51 ri:':

E ¢. Wrile short notes on protection of paralle . s
’ P F | freder {04 Marks)

o L L2 '

|
i



&lﬁdulr—l '
7 & With 3 neal sketch, explain rhr:aufwatmﬂ Prlﬂﬂfpfk‘ al |mpcdanu:
charactenistics,

b. Explain Balanced Voltage Sch;m i li

8 a  Listthe various type of differentinl n;mx el explain any one uﬂhLm
b, Wntca short note on stator ovcrhinwﬁ; prutection,

s,

o N # “:\W‘

£ A\
"3*’?:‘.;55

;- ATudule-5
% a. Faplane wih o neat sheich Alr-break L'Enult Brooker. &
b Explam the causes of aver. m'ftm_.,ca. |

ok -

10 a  Explan in detail :ibuut direet ir:stmgnnd indirect testing of circuit breaker.
b Waha ncatdmgrﬂm, explain the cunstmttmﬂ;ﬂnd working of klydonograph.
4 ! !l! - ¥
X e,
s ¥ ),
s A H 4 \«Q #
o, W
5 t 5 -
e -
N
#‘7133‘3
g,
%s.. LY b 2{}]‘2

21EE7]

re!a}r ﬂﬁd i]}}
{08 Marks)
{08 Marks}
{84 Miarks]

{10 Marks)
(10 Marks)

{183 Marks)
{10 Marks)

(10 Marks)
(10 Marky)

T e



|

|

lkhLs VDILT HALTMAL
@tf@tﬁcmcﬂ% Gl glectricacd ﬂ? &lec bronicy 5namcu'£m(q_

\

WSolutlon oJ VTU QP Dec.a02lh / Te LOLS

E High Vollage and Pocoer ysfem Protection[areeti,
| Pre_Pcwua\ b{,,
fi Shee tal N V\iﬁdOlFuM

Assistant Pmrts $OT -
Ly VDIT RALTYAL.

L ‘ IOCQLLLG -0
[Ja.\] Vlcmﬁon the dlesind 'P@Pew"fiu OJ' C\J'(.stcu dielecfric !—mr [m\?h
J \ml{aﬁc CLFF[icod—ioﬂ, oy VLm[ﬁl)
—_>{ DUL“’\J Pfolauﬁu ®£ deeauu ol electric ﬂ[@Y fﬂq\w VD\M‘?(
@FFH@JYOD are |
| # High dideckic shength
l < H‘Lah Fhermal S%QHHH{,

¥ Cheroteed  Joertnens.

|

X oo - fﬂqtkammo&bﬂﬁq\
x le)@c{ 0\@,0& %vamgr-u (QFabilihq

¢
& low (ost

gumm)ule O¢ C(fQSCOUJ diclee ie + Ay S, Vacuww o

=

] | y N1 (e of t [
bj )C’ﬂ,v’t an I)\"L&SLOF) ,{—Co “’)'t Cuqﬂtﬂ{ Lo anT (d(L]) T ;;‘\OE){]Z@\L{\
(o ﬂS’\Cﬁo’?q N CQ\ 4 ' ) ’
fow Nsenc °s gft*${ lonizatfioD ¢ :
Z ’ e f Ficlent, @g Mar

dle «—— Aeode
g

Carvnt liei ana
Yes18 for




X P%{tn’fﬂq to ‘Li%‘ium, et cu qyeurne that 0o elec trops e -
Ctha,,cQ ‘[rom The cobhoele . Whed  gne ele e troo C.DHTJ_QQUL
wlth a newbral thth, o- po stbtve  ton and ao eleckn 0 are
(Lﬂ'mrmw This s C;;L,utﬁb Cu t@nizﬁm\j colligo®),

& led w be the Qve/\&de aumber of lomizing  ce[ligiens made

\
\

fo'«q an ddeetro per ceptimetre travel 10 dhe clivee Hoo @L
the ‘[»Itht Cbé c&tPencﬁA en aw T-rugum F ¢ E!'P 9&0& s calted
~the 7"monsmc§‘s ErS{ ionizatld LM,“'LC;;@ Lj

X Ak an(j distance w me +he catbeode | led Hhe naenber o
cleclvers be 0, . WOhen thee 04 dectrong Havel o PUYH’WU
distance @{ dn kuq {,ive ﬂ%c%o‘ﬁ%t(oém.k&%) lechona -

N

A+

|s© ‘«'3 “
Also, %_J;“ =0y 5 0F Ny = O t’.fx}) @é n)
d-

£ C) 'ﬂ,}t:ﬂo

“hen the number OK, cle chrons -rmdwis\j Moy i o (n =d)will be
Nd = N C»LPCM,L&’)
“The aumber o nwd deckrons creaded  op The OMCME!Q’ [md

cach ol ectren ¥

C%/)(O(Cﬁ_) =1 = .ﬁ%ﬂ_“

& The overage current (o ~fhe % CL]), whidh (s chumj) 4o the
ﬂdrmbtf Ojt Q/QHKC_,J(_WN 'IT(LVQ an{] I’)C’I’ QECC’DOC!\\ w”l Be
s N e*yt’)(axdl)

t@f\tr@ Clg s <The T()L‘&L(:J Current at the Cu‘fhooﬂﬁ.

e N




(jCj g”}krlﬂlﬁ th \{;\OR]OLU(OW mC,QhCLﬁ\5m )ﬁ “CILL‘ICQ C{’»TQ_/GEQJ}‘T‘L('
(1) '\;SLU'FU\ QQLOQ ch Ficle  mace hao Ised)

C“"‘.) Thermmad e chenism. < 0§ l\ﬁlm [;13)

— (‘3“5fi]?§_o‘\:q“°9 ﬂ;ﬁth_g@qsh@ﬁ“m

x Jn comeraal (’Lclmcb;'ﬁwt presente 0[ So il imPwa‘f?&
Connot be @vmcﬁuﬁ. These 1m‘7ufi‘r‘tu will be Pme(ﬁ o
q[\bna or W oﬁis[)ewsec’ solid })m%‘ac\u.

% “The Pumiﬂivi-{v oJ\‘ hese Pm helet ((£3) will be leftmﬂ% F”““»
e PUWHHVH%\{ oJ th e chLuéci (&)

:xl% wt wm%&hl‘ﬂwthmFuWHu to be Sﬁ“ﬁQ&j parhtely

og racles v, 4 'LF The QJ}FHQC& F’I‘LD‘(Q s E, ~Then The F‘”ﬁdu

CxPM'fmCG €3 [.‘%'rce [:, uﬁherﬁ. "

B VERYRTN
* Thise [;orce s diveeted  dowoards are 0(\' marieaucy Shas
if £a D8+ One {he ofher haad ) D\&" ”\'l-‘j qou bubbles ane

Pm&m% o ‘fh@ \Liul,cq " p g,; (g‘ , .»‘h( {@r(@ UU':H La Loy "lhe
dlre e Hon o\r @ veqd eg lowey 5 fress .

@ )K.-j‘VWQI\mQLQ me thonts ) ¢

¥ This mechanitm (s bened o0 the ex'cﬂmcﬂﬁd obsevyation

04\ &kﬁcmnﬂif [curﬂt Cyren s 1&“( i?th«e”m byea b clow

*x This high cwgreot Pui&u Qe l:)d}e\mQQ o oria[ﬁ@je {v«mm
<the. 41])3 «a{,\ the micmsmplc JWO(;‘;u,%‘wm oo “he cathede Su'r(me
wifh densifien o{rfh( oy dley Ov/\ 1 A[c_m% .

¥ This h\qh cﬁms.l‘fsq Cyrent FLLJLBQ,Q \c\]\w CTN T o
f\euf[n\c] @[ the etl which modq lead o “-he 'm{\m mmatloO OQ
vapout bubbley

X “he va)vow babbler ave porm&cg when “|he m“iw exceecls




Jaj

[O\T I’emau

*his dheo r%j s ool &PPHQ@LPQLQ af ernall 1&ﬁ§C‘fh$é§looM’m}“

jClno\ dloes not CKFLCLm dhe reductlon 0 byeakdeown Sh’cn(jﬂ'h with

te veoued g\IOP lm{}ffhﬁ -

CR
What 8 Paschen's Low 1 Dlotwas o measun miolmaen
voltage [fm break gD Lmchr . é]l\/tﬁ Pyxd coaditlery .@oﬁl‘a,(pj)

Daycheots studied  beeakdewn vn[*’c&fjc o{, dHHicmnF gjmeouu

| dledectrie materiad o s¥g, vacuuw, Oy, heve -Ihe pressure and

Aistante 18 varted. |
He Feuﬂé ‘4hat  bye o;\f:oQowm VOHQ(\‘]Q e T Jimtfteﬂ 0& _FYOQQ\LLML
6\{‘ Pruswﬁ and disteoce |

 =Teveo ledown  vold &qﬁ ) Y}_ (‘LP 3

—

Tthis s Lelled Pasthen's L E'v i!%w@ct; el

¥ Kyealbdew® (xiterien Lo %QL\as ts {?]\\rtﬁ e8!

V. [} ,LJDQ(d') — lJ ~ |
u’)}werg .ﬂr\e (oQ‘}F}CI‘UMtJ V4 anl yan'; {"uncﬁoa\s 01[ E]P el .

Fol)
A3 o E:'ZY_

S‘ubsﬁlu'ﬂn{( (‘er £ o dhe E')cl""mzs\wns [ﬂw ¥ ond Yo

VAT LR N TR
{ . (ﬁ} d:CXP {/PM ; C’P’J )3 JJ =
“This "Lo{rued’l,sﬂ S\‘\OLUS O WLQHQDSM? be e e o;nck [36l o OJ)Gl
Zm[)l'iu That the breakdewn \m[hnt( € varies  the Pmchm% ]D(Q
Vayte | . hﬂow'l.n “The (\&‘}LLLYQ 0.{» Jun cHoed ﬁl (M\(J f& we

eotfe s Ty )




% “The chhm s owwrve | The rdoﬁomhf betweeD V oand Pc’ 3
showo G0 below { [ﬂu\ft
Tt s seeny dthat he rgQCL‘bLOOgh}) ELLUQU) V and

[)c’ Te ﬂoJ(
lpear Oﬂd hat & elojmar® value 4OT (}nLj C(iM
L

=N A
K?cuecq o™ “The erenn)uﬂuﬂ ._éé: . “
z .
ruutts ) <the brnakch W ; (; Vg - - iy
X)o{ren‘f Lad oJﬁ aly s U(Pfem\:ﬁ] _Qj /’// 1
& a owtf Fuﬁ[f O 0 Pel 0 l‘ -:%)Vs(mm)
I~ '
T ut_,iﬁ— +co&[§iﬁ—yﬂ AN £ IS PR
160 oot ] M) (b PL
At 160 tory and 393 k& | pd (fyer-co0)
( -
= ) 9 rrakdewe voltage- d cane
f &"MDMC&F %{m: = =

!,}“ 2 L%wﬁf‘oﬁ \qxdab a limi Fm% volue (%u E of 24 bV lero Fm \.ona
%QL])") 4 o valoa 0£ 30 ],c\/[crﬂ g’(ﬁ (lc}j%]?d>

T 60T
774

| é"‘)’t P a0 jthe \\’O\\@LO \Qj pechan's® 10 QO\.‘L(‘Q c&’mﬁcc beies
()¢ lec hmmc "/KVLQJC&OLOO : | |
(1) Avaloache or dfeamey Tve ok dowo (\lO lﬂm\u) |

——| (i) elechoolc Ryeakdown

¥ Tohwmele breabdown occurs in tme 0( fhe ovcler e(j ot
and ﬂlfwutf»ore s ancamed  Fo be dechonte 1o paduvt

¥ The loikid Cﬁmsi}%( .4 toadaehon (free) cle ehvone 1y also
asemed  tp be  lare e, and electnod —elee by co(ligloows peewr .
* heo an elechic (mloft Ls Q'FPMCQ’ e edrons gatn ey
Froco the  elechuc le& and  cross The  ferbidden coergy ap
q[’mm "H‘L\”‘Lhﬁﬁg’ bo the taducton bond |

¥ WOhep Thes ?‘rocus ' vtPecdcd more meﬁ more. elechrons becorme

avoilable 1o The condietion band , G.vm»P%M )cmﬁ?na Yo breakolowy |



()A\rahmthe ot J hreomes *TZMuk&ng

0|
CI\? '
G 8
N6, "?
6
IBK 7

L

R

’

ﬁin

(

AR T ‘
3 /
VAl v
L)

tg

%k This s similor o byeakdown {o ﬁCUU d b cumadattve
tortzadto0, Goaduetien elee by i\t\iﬁ SLL‘“zuml ’ﬂciLSogve o certal)

I ovtttead edectte Pltioi and  cont Bberation “& elecbrons Fﬂm The
lattiee o tems Ed coll L8lo ny

(>i’ Voder u\r\?.«(:“m f’tuob Lo nd it ny, [g tre ddechodes aveembedded
| (e Tf»ﬂmgr)u\,mm, bvealidowo wolll eoccur when oo elechkon

I ovalon che bchau dhe Je,d\r’oc(u %/CL))

* Rhen ~the es\c'r"cd L\J %alncd \9\4 a0 dtdﬁgo Q)CcCLdLQ the
lothce leonlzagHlon po HOM@J)_ anaddiftenal cbechod il be
T(tb&\’c{iccg die +o collistoo o Ihe {'h‘@% elechon |

A This pre Cess mrtuﬁ E\ISLL& ey utttn@ 0 Jhe lérmuhon o£ a9
elec f\«‘oﬂ CLY ol an Ch& .

1\10 CO.LLQ e

;3&1 toith @ nead sheteb )Uﬂ? el dhe cwork! ﬁa J ’(Mkcr\o[?t

Wolbbp Vel Ltta F’\u HIPMM w L CUCL\,L‘L s . (LD F"larl@)

—) % (euced ed \'OH(L e e bl P’“‘ (irealhs (O" }"LF]he'v vot‘{dau aye
¢ f
Cumbcrsomg and vtcluut {oo mom\(j )Ll")Fl\{j and SolaHao

* A 'br?sf\jel \"OH‘(Li]e_ ]Mhe ©£ ‘J\(‘LCLD%(‘.L/OQT wc»vt%rm@am()) K

&Mn Fo mabe Jhe valve switthed oo and O} &




|

%%{: Thuy  a ve

h \‘/‘maw =

HCLEIC ocross The cotl L s )W‘@&Uceco &ﬁd) ts chwd]

o
o
7

N

i
o
NP

‘Hmt—j

[E&“ ¢ mu[f"‘, 1y C],YU\L\L#

+he C@Ll\((yt( b WCJ‘"UQ

. ‘ 8
L '&Li_t 2 \
Cons O F - —ﬁ ————— 4:)@ ki Pﬁmi}ﬂc s Shew O W P!J (@)
\/(‘ n'—|
Eectg [\ WQL e '

}ws( S%aae,nae
Di)ba, C) ,Ca :.)C(QC{EH\Q,

\

'r\“}ucc

& ALK Ptum valiw

/ \ A
l%*.c:mﬁ[@q‘mt’r T art LCQLDHCA
ey Fhe ¥ %@qf oubleg
\ Shown 10 ?\ ,
{

Mean Vel |
" ST [ ek DuDs

Shew 0 'O Q\OFGY"C(_* < Oﬂd

(C> ' Conduetd Lo ”\q The POSH\\’AQ

\\rA.L‘{ udc,le/_\. cd’]if& HWQ Y\“CC‘{T:L[)QT\S DJ,DH”‘DJQ Comc,\wu* c{‘,u'(‘z,d\is ihg

it 7 atlve ha
\
2 \,LJJUALC(LO (i

Q\f\o w6 'LO

Q_(f Ld ¢ ley .

vren| (: WH“‘(E W CLye }Ov’\’\fu st s h a ol it are

{lj(‘\b? +{Eg(l) WUF“,HWU‘ )



EﬁbT o iEh Ne ot S'Ldtth , e)QPLMO'.

(‘D \S'er"‘\u Resistante Micvpammeter

(?"> Degistante Pobential divides : |
q[o{ meas uye meot 0‘{ h'ﬂb ole \m,l%ﬂae‘, LLO f\’l(u’[gg)

s () Sevtes - Rstskence Htcmn.mm&u !

AN X -H‘L{Th d.c. vdlagu ore Luu&M\q

Mecy (_u,LQl ; l.)\d (o (‘nﬂﬁﬁhﬂa o VQ%_[-{] h'.;\?b

\‘ti\ﬁ{‘"ﬂaﬂcc o Series U\)i*h o Lo

{

& Fd ) Pt Huve B
g {UJ Y:;)et\i[cc % C‘mbd the cuvvend ;1 [Iq;ugmj] )
‘ ‘ ‘Hﬂ YO (,tq h the l.&ra ¢ call brctﬁt_

reslgbance P ots  meanureod B«(j the

l amecker ay show M 10 Rol AT

moviag (ol] microammeter. The VCvH'LLdt 0(} the Spurce (s q Ve

by V=dR. . |

% The volttage d'lrc‘D 1o The e ter I3 ﬁeq“\jﬂou-/m The ff@")ﬁ donce
O{ "ﬁ\t mtl‘ﬁ! S OQL'\J (uo Otvms codﬁ[)a‘reop l’o (\&U lﬁuncl'vt'tﬂ mcanv

ophms oJ 'lhe seyles ]‘\L&‘Ls{&ﬂcﬁ L.

@,’) Peslatonce Prtential dlvider ,

y
;"/ n.V. X A yegistence Foltnhovb divides uj?fh
P, an checbhoSkatic or \nlql’w im)xdhmag

2

W | J me‘u‘Ew '3 Showo I (?7 @y,
p P (==)EsV ‘ | \
" C:F : # The ml[utﬂce DJ’ hnﬂpwcdum&» V‘olf%je
B on the clements 9 eliminated (o the
(@) Pusisten ce Ipffncﬁiqﬁ Vel Eﬂ‘f{ e divides arvy aﬁﬂu;hern
{

Widley

¥ The i h o ve Hage a DE.HALDJ s
éh.v.cL(’ <I \i " a

gjwm bv [Gim‘ P’&)/R’J{]V‘;, wheve Vy L3
”::\1 dhe d.c. MELJVCL{]’L acrosS the lowd welFage
-k vy Ry, <]

/ 3

> ¥ A sertes yegls oy with o par all el

4 v —
o~ 4 Capar} bog . - F \
éfﬁw P U% Conne ctteo ! t\(\c(i'l'f‘?(k’bloﬂ of

! hrangient petenital  diskib wdto o (g
) Serey vesishos - Showo 1n - Fig(b).




L'ECL] g%l')[a‘tﬂ to etad]  fhe (_cmpomtﬂks OJ N‘u[hﬂ—fﬂq( fmJT)LLQJ(

a‘tﬂU"CL% or. L[D (\’[OL" M)
~ (1) duc. Chorging fet
| /q qum\t shoadd  be C,&Pable e£ a\v‘}nc:l o vaviable

P T he d\ard\n
¢ itihy Fol.&T‘ljf{{ fo dw;c!c\ Fhe (j‘uﬂmﬂhl mj)acihws

\

Ao v Hﬂq{ ol
%C f’h e re c1 u_?vc,o“ \'“CLLLUZ ,

101 Chorglag Resishors

“Thase will be oon —indwetive !\LT\ volue vegiglors 0{ aboud o to
» 5 : N
I too kile ~ohms . Lach vuistor e ]l be &ulﬂmcct Lo have a M UL

V?Oh,L(laQ b&(uﬁtu() ) Ctﬂcb lo© leV .

i@i)anuahl E.CL]?..QSBLO'S and Q:]txwlt C“‘FS,"

TThese are Q‘fmf’(ju} VETHL&MV cne overdld the other will all <the
SPorlt aars Qlu(jncd'), On &QO\A shevl circeid , The Qa_);clAC‘lt‘OTS wil)
Z \OQ CCL))&)OLQ EJ: Q{Wﬂa ) LcA DI‘ '\:U-'Y"m_ﬁ'f-

*,C“’) lOave -¢ hall'm? Rasistors and Cﬁ;ﬁ%@ﬁ?ﬂ%f

S " S el

Resistors will be 0eo- taduc ve eound ﬁ”m and should be
Cﬁz,Fab\,e, 61[ dlschwqiﬂa }mF\,Lbe Ceerrents c*} LeooA or mort,

Each rutstor will be C&uz’(f]ﬂd (;M A mex lonuon \ml%ctcae o[ SV
wo LV - |

by Tty dusidny |
"his e 0sisis ol i qeq spark qaps (b cauwse Spark b sty &
dhe 3&1)3‘ SP é’q | 4 P FQ Vﬁ
(V‘?/) Vo [%(Lae ])ﬁ\floQt_r_S_ ¢
aqe Adividers o etther do ed  capacibor eor wesisfor e and ar
Voli ag ol vy lersS J ""'F }) 0 J)

escilleg cope with 'rMOTOM“'\, aryanqement are Fm@h&) VFUY‘ me,cuummenﬁ

Eﬁj the WH-Q’ 4 (e yoss ‘qlf\e Z&A‘L ;b‘i‘td‘-

e A S A T S

C\'?Q G-Cu ?ﬂSu}eci_Lo’ \‘m’)u,b} ¢ Q_Der-c@})’mi

<

ff\mjvulse %U\erdmﬁ Yaled ‘Eor L4 MV e above coill be Vwb\{ bell 4

W_%ulm‘ tar(jt SI)ace "'/-Jm]mi‘se, jﬁnua‘rmg ave needed do ,we‘roJfL
| Vb%ﬁ &Mt i\f(lﬂS‘Lelﬁ{is hCL\,’?,ﬂ%I -Hm& &UTO;H—QO 01; 016/5_ C;f O;l[},OM
Lao-ves {rm tes "Hﬂ‘i ch jﬂSL&cﬁﬁu (_t&?{/gm (Ql $) Fhed-ave (o mlng, ap.




lﬁ;f i):]‘ E Pla‘m dlgc,hatjc detee foO Luma St uﬂhk detee bors,

I T0° | (to V\m@

\ | f e
4 5o 0o
:‘: 8 /y

| Slne et
| cRo eliphe disploy(sweep)

@) E/HIPHL Sweep &Is\dlm_d ‘

Yy &lscf«\wge
<1 Pulu N

X Th  above auuu 4h e c\nsthurd \)cLHtrm ohﬁ})[cudu;l on the
CRO screeD 0} (3 FOUhCJ dls(haf? &J&ch‘ Wit an @IJ ccdl

| CHbFLO.L\‘ G Q\WOWQ

H he slousotda vol¥ Cti(t and the co rmsz])ono()mc elt PSt j)aﬂmm LJ'
i +he dlschorge ot Shewn 1o r{]®)%@)000& a 3&9 Cerpna
|

pulse b Fom{ ,Fl(}nc )@‘k QC‘F ('J“’meh{{ s Bhowa m‘ a

| and (),

Yﬂg(f{)hcﬁ) <the W[W\(IQ oLPPl\&oQ 8 Ejfrtqb( than That o! the evitleal

‘[ fﬂcer.l(\,utﬁ \/bHCLEIE )H'MH’("JL’- Fujuu a”n’eu Loy FLCJ (Y and all

| the putes ae cl LUJJ Magnifuole

\)l A {ie )
' :{P al o\ichc&;(ge patteco in cavihia (aside e Tesulatie
t wie) 16) (,\? :



@Lj LI 1A QL tﬂQCt% Chcta‘flmj CKF alD Zones 04— F'\’Oﬁﬁcqﬁeﬂ (0 C‘\J:OQJJ’U{

ads ke on (C(% l\/lou Ics)

.|
‘e—\chvaFm Pn tec Hon)

Jé—"ﬂ v S(_Ul('tbatou
ltt{ wd

%‘—“‘. Ty Qﬂ%“[{wm ef ])'\' ofec t Hl)

T
' ‘
L.

!

|

I

l

T
T

!
(irs)

| |
=N ==+ Tw ba
|

l

_Tye0smissled llne

L Profecfion .

3
1

QL A DOLOH ﬁﬁm Cootalns c]ancLEOr> *TCL()S(’O\W&YS busbar

r"* e
__.-—-“1 {ﬁﬁ-*\
__1

NAA,-.J

l"‘&OSmLQStoO‘f ohslwbufldﬂ fio ey Lﬁc

k There 1S o S&Pm@/e.t [ﬂ@htf? Stheme PT coch Ptﬁ(t of
Qﬂ‘uk[)mem{- OJ\ pov e S(fﬁ\m suth au le\’mrﬁ%@f }ﬂt cctlop %TCW“S}C””(

=0 FmHCHOﬂ) { angmLSSIOO [(Dt l)\ohcl\oﬁ L{C

bk The l’;@goﬁ’( SL({ shceny (8 dt\/nc(ttcﬂ inko no. e\][ Ze OCY 01, P'ro(;tcﬁuo
tke . Tre
4 '\D\Q FYT) é‘t 0 Hw 2ZoNnd Qrt );[ o0 e c,l Lo Suwch e (U(LL‘I . ”‘)Cd The

eobHve power Sus e s e o tlyed : .
f t wutc{\/t\ Comrccf lmd “\UY) ‘f\ A0

'?)Cl({“ o! e T)owm Suﬁ»km 15 IL‘P‘*' ULO])UM{-&‘{"C(G

k Adlacent va(—ccflm Zon® mwut vab\lon?; each other, L /mq

(.Lrhll,h a (-QLU [,‘t D) EL(\LLQC‘\JY \

el

KJ C"[ A 20ne mcud not e (N an
Clre ) QL l’)YL@_k@rr = LLL)LLH le/ﬁ )
()\/Us[CLF)OLﬂCI L)QLUC(()GdyQtCCﬂ+ 26 0ey

Jhe 2000 4 hence ao

& "y

LS Wngavaldabl e



[5b]

Ltsh the Hypo of faults and i SHheeb (B puks)
\Té:”)u OJ‘ Qt&.uljs?h ot
D ka mme fical [»cu«l[rﬂ
Q> UﬂS’ mmehﬁcd J»QL,LHSJ
O gm< Le ~-l>hcu(’ o Cx'ou\r\(j“@» Q() Q[.L‘.L,U.l('
E() Tuws o »Fhoue '{'o 31 ouﬂ,co (L 1 (",) {,\@,u Lf
m) thc» to- phoue [ﬂvu[% R
W) C‘})t‘ﬂ Stivewdded 'Fheu 8.
V> Laladin Fﬁtu_({—d .

5) Slmalfaaeo cy .JVELLL LEs -

Elfecks ogﬁ f»wa{ s

% *’f‘[‘é()\\/td shevrt cireaddt  wavyeod moy o cQC.LmCLaﬁ to

e_clu‘ll)mcﬂjc or a0 ether  clement ol “the 5'\3/«5"*1‘;?0 dise o
OV"/W\&Q‘H‘\% ¢ 'hi{!h mechant La:( (Fﬂrcu sed bp de o Rmnj
Cuxyvent » B ¢

& Avceds assoclated with .SBOT'L‘ Clrewt B8 01@\);]._ Cous €. ({PQ
hazarels cueh Hores, m.ﬁurﬂma };mm &rdma’ maﬁ! %1 h@(ﬁ\m
{{m\%(d el ement (,£ {he SL(fJRm'

% “Thert mo”? be yeductlon to he SL,t]')P\td Vou(ﬁaﬁ o{ “Jhe }\emﬁiwj

{eeders, vt lting o ke loss of (dustial loads
Lt o nead cittﬁ“ﬂm, e><P lto He o netrwelleO an A
LOOrblOcI ©f

U’) PLLU}J e C}&I' SOLQ_QO[(_\Q v]'td FQ \L‘Uu! .
(‘L‘i‘) e e d RQLCL7 , C@% \\*] oY lﬁé)

C? ) PLLL\"%{U‘ or solemold J:EJ pe W/Qﬁuq ¢
[

L_/T'*T—“_

%&} - Jolenold
_:' Shed e ‘PLLU\(Q ey
v%—-‘—*j ., = (cﬁ{‘&m
-}

{e ~E\J’Pﬂ(‘1a 5



% F‘Ljure) Shcsuus a F[uﬂaer~ WP(’ 'r‘cﬁou‘{,

A Mo his wl"tdpt o{ rLQch “theve s Sole,noldz Lﬂa an lm()
))lun ey wobleh Mmaves 10O + out © -Jr‘%& S'OMOOLQI to
ke £ break dHhe o lact -

& “The movement ®£ the P[uﬁau ls Co® houkﬂﬁ Ek—q'
Qrﬂnj ,

« Ihis HPE 0(] osbructlon hou  become absolede oy ;4

dyews more (uyrent -

(4) Reed peloy
* A veed el Lo NS &R b

w LO(‘_’)LQLOC‘\OOOL)OO e
Coll £ nick el - tvoy She 501&&3) ‘_e B “,,_C’_S’,E,fo_;'ui l /

Sealecdd 10 a closed lass r® S e

LO(,

Copsule cu shown 1n )'?LJA /Y_*‘H““‘ i
¥ “The LOH SuanmOQJ the DO o o/o o OCT;) VOU (’o Ouj
veed (o m%&c,{g.; et d btk
b*_(,()f\ej) o Coll 19 e,nuz]\leot O]D‘tniﬂj.

Hhe magnettt [lelfa Le
P\‘oCtUCLCQ \lt% Couts @

“lhe ne.eh h (one %auum(é’- LlsSc

Jhe tontact
A Reed ?tﬁ.cuaa ave vwellable 9 molobe qoo Ce g”r&ﬁ )

%k'—”\ud Seyve o skatie and,s 4 wed for wakrol & other

’]DLLYF(SS ey .

&m,ﬂcdﬁ 1 detall aboud anord and *TZQCKULP volechen)

0% Marky
¢ P‘\"\m&" ,-nj\{e(“oﬂ (g 7 CV %-{YS{' [l CJ' LCQ/FDSQ g.rl‘ >

) YUFOOS\LIOLQ o ’YUHC% cll Fhe Focou S\G,Al'tf“() Q/OG_muﬂ;S

from all the H“)u o£ [oulfs .

*(W‘\C bdcku{) meLE{oO Cornes H‘)!‘D F[cud Luhe() ’:}_F\Q]Mmara
potectten farls.




“fhe bcoc,LuP })m Feetloo 1S PY"O\:TM oy the emalo Pyo{ec“eﬂ
Cm‘j g\ull Ao o mcmg[ YeQU o0

) l‘&uu‘rﬂ o Clreadt breacker

| Ci) F-a)luw Lo RC fee Hwve mﬂ@% ,

L“L'L> r,u‘t[u\'“{ Lo hllv‘lﬁ‘ma Clyowld

§v> {mluvt 0 de wfﬂ)lmj volbage.

V> Loss L(Y voH.CLa& of (urvent gqrphd + the nhu{ ‘

“Phau l? the backuy Pm}ia{—lon s cbsent 4 mato )7n tee Hory
QL(—AU Hheo  Hhere 18 ]vogsifolliw @‘} Severe c%ma_\TQ o the

| 9\(}4&0&\ . |

| “Thow art 3 w e OJ @Jucl@uf -m,ﬁm({); ‘

a> Qumol‘“t buc,l*_uf)

b> ile,toud b CLLALLLi)

C> I{reakey E)Qa,di-u-f; :

‘CL) Rimolbe Tackep — 10hed Iauatuf n,lo;uf: vt locateol cfa

Ne \Li’h be LL'\'[ﬂa statlon, —-[p\ud beel LLF <the entive Pﬁmcu owt
‘ —cHve Stheme Lohtth Lo Q,[\,LLCQ_LA Te Q(}LL‘! , R, ey PT 4 OHies
Lementt . |

| b) QJJ\JLLL\[ )JQLC,l'L/LL[)vﬁ This s kind it lo cal \oac,b/u/v in whioh
f()uidiﬁoﬂqj redoy LS T.vacQLd) {:of ('acucluLF ?m}—tcﬁog‘ S5 ‘MP&

~{he same (g n({ 1he Frfmard m,@..oud Pm,u 4+ this DFE'M?OQ
wl—fl\iui)\@»ﬁﬁ withe wt &CJ’&L{{ .

ic)ﬂh«emku Rackep — “his te also klad @J/ o] bac,k_uil%
- this ft”ae o} bculLuF 'S ﬂ&(',(‘)SCLH{I }9

| r o bushar S‘?/s‘ftm wheye
a no. o& CB. art tenneted [ (I},

[Q bj WOty @ oeat  Skeleh, c)gplam the worlﬁln\j ol Tonduetlon

Ay (05 Mark)
= ékf:ljuw shows on  nductlen c,ur m_@_a% )

x A SxLaffOQurth“mﬂ Cove 18 F[,Qbacg iostde 4he Y“Dl'Ct‘H”\j tep

Jo de crae the als ?,a(} Wwtheoud nove wmi nevtla |,

& The SJ)'mcL\e, o] the C“UF tarrley a0 oy whidh cleges CD(T“CUCD_



|
do })\'U vicle @ YUQ\L‘LO{‘} hy(lLLL, ({ |

kA SF’YJLQ_\CJ 5 e t’mlﬂoff%Q

> G f\eﬂ quO Q¢ {uuﬁﬂ (‘luan{"zﬁd ‘ Po toY ‘
Qe CL})PI'QCQ , one W CLLJ Px‘ochue, [( Ny "/’/'/J

an o)ve ruiﬁnq [‘O?"(‘luﬁ while 1he ( )_FII;_%

Other mouj )’Jm&uce TS MHWMF] | i
] ! C 3

‘lbrclut | —— ‘j{r&ﬁmw'?

I 4 { o Cave .

€ Urebe  magoeds ave not | Fij P indueHo 0 cLep

wed with foductton @WF WPQ ' ey

Y‘C_LOL ,

& It olbwrc&q on the Same ]mmt);tg_ cu Hhat LJ a0 inductony
molor. T4 Qm")lol\(]/; o b dr g_l)pgh shueture .

& The vofer ts a bollow gv[m&u@ywukr Qu,)),
* Two pelys o] s asshown lo the ({-l,\‘]u'\”ﬁ 5 'FY“Od}JLLC" a
Wl(lﬁﬂ(j (/?.LM which o duees  cuvvrent 0 dhe voior.
X A {’m—‘lt‘u {s F\*oco_uc_u_( die f dhe (0 keracton befweed he
ijaﬁr\(? Hum cnd the tadirced Cevrent , cwoblteh  cowes

roba Hen .

1Oy be shovt ©oter o0 ])‘rol’ﬁCHoQ Oj; Pa'\’ﬁud F@e_caﬁﬂ
C

ST H - % (ot H|ebs )

: e nanl slae W
——%éﬂ \\” > K ’;ljufﬂ shews oL OV‘QrtuY'mnF
: ‘—%_ ) B (/,’ LE‘(‘LCQ ])TOHLH\/L %L.Hclme {—DY FQM
gy L

K AL e g@n&\ﬂa end oJ the {»{Lchrs Ca%. A Jr—%) 000~ di vee Honol

YILQCL T, s Ll N'K,OQ .
% The St &ﬁ\oo‘ e—» (ndl cafel a pon - Aivee Hon ol mQQuT{‘ :

en
* AA —fht?\\/g:ﬂ(ﬂ oii ‘ﬁﬁt c-QQrS (cut (_{,D)) iy teHo ﬁ(LQ 8 VT C L H’?D‘t
'\“LQQ\- 3 Qve YE OLLLH@ CQ

’

* “The arrouw) mark [O‘T dfﬁ?tHoﬂcd‘ 'w;lo-ia,g F\ch_d) 059 C@‘% P

tndicates Hhod the vloy Wil operats i | turverd Hows O



dhe direcHon  shewn by The arvowo.
'f-; : |
*h'é PCLLLt‘L' ot curs ab [, dthe direettoned W/O(U{f ot D

<

z’) cu the divee Hon (e‘! +the current 18 vevarse CO

Module /Lf

1 With a neat sketeh e xplarn dhe Pcmfmc] P‘)’fﬂﬂ})lc
[ )t(do.ﬂCt wtlouj and its choaracteristios (@& (\’lads&)
= CTEE;Q% LSc‘ j’%‘%c ;\\arcwhrwhu o{ 00 {m[pcoﬂam@ -pdauﬁr
CU’\*’YCOJ{ S (cm[)amcb wlth vol {rClUG at The reloud locadlen.
The turrend Pmcﬁucw o tTve %‘o»c[Lu (c Pe,uhmi ‘h"]‘“D .

voltage F"OCQ‘““ Q. DCaC”L“’T {T)”[LU(ythmmo h)rcua>
\

l\g CO[ (4_\( H\e Ortmﬁn‘! 1[’01(1% @J/ o) @,Ltchfrm&\cjmgHL

wdmi con be writlen a
T b T e VOl

whert e ks g, are wnstants | L)Emg/ {wwtuu Yiae bo

{he Lm)mal s]mm] cf fect

- T Iﬁa,\/(>1

| Sl
i . /D_ N
j l%fﬂ‘l S ;Q;L\/"l oY ALY A
7 =
’ o _\’i v £

A e _
’ - .,
|

orv \/" 2 rL w> %Q I(’C {C T_\_& (C‘OSFCLO[

= b

or 2« k

Z

‘:or The oﬁtr&ﬂoﬂ ot_ thu e H\ﬁ’ ‘6 @Lu(ﬁ((‘] COG)O“‘J'f()D Shedﬁd‘

be satlsPed k.7 > b,V oOr kyV <k X
\/ L, . I

< =1 T e

. Ky i

/)\C TLQQL&Q/ OF(’reLiu F{‘ HWL m(«cqugrcgu megoLa\nLg —> 15 ess
oo UIVEP Conskant -




Ten j)icgcm Ce MW

X pfﬂ @) shows <the O‘)e ¥ 'CLHoa

\

(haraeterlste OJ o0 :m\)ﬁ&(&ﬂ(_ﬁ

‘gm«)uui{ o {’c’ s 0 }

Cwrvent . :
RS ﬁ.j (b) shows an 'im’m&mcg
‘v&cud (haractertstie oo #-X
dICL( ratm where . 2=k WI?YU ents
a civdle § 22K iadicates the
avea withlo the Arcle ) wohich
s St Hlﬂ{] 0§ the vt Q\Ouj,k; LS
“the Im[)e&cmce Ll/ (tnes whlch
st be thch&.
¢ s the phae am(j& belwoeed
V4,
WS "lﬁcttr({.ncttﬂé‘ ; ¢ 4 (‘Ee})eﬁob
00 rn@%ﬂ}uoﬁc o) =,

The relowy gpevation

3 tonstant i~ 'rul'?e ctive of dhe
‘[&u[{ locatlon withlo +h e

Characle ristes

K the o© ua{'\\r.\a Hene ei the Tteﬂ;j

/DvoLfcM SecHon 00 Shewn \mflq@)

g‘}tPLCL?ﬂ Tedanced \/o\\L&‘\jC’

2 "'OFUFC,LHﬂCa Col |
(Lv—@umiﬁlﬂa Lol
ﬁc}@k’): Jc,kuwmﬁﬁ covm_arﬂm of» bal o cegﬁ ‘\mlhﬂ-ﬂt Pﬂnupl&

=

tve hrfiuL
Opuratin

g me&, sty
—ve h)rclu

Ytﬁloﬁ

: }V
CCL) Olae,rra'ﬁnd charce fexlsHeg

(b') OPLY’QH(\& CMTCLL{‘CY‘)L&HQ OO
~K élaﬁm ;

3

L/—TSW

D
C(!)Olpcmﬁﬂd Hone Unorectenstte

Operatng Tlng .
=

Scheme with a ocod dlagrem
<®8 N(mlu)




i'% opwaﬁfy ol )_@Ezp

36—-—1(—2‘-3 ‘“m\mﬂj&r l-—ﬂ
,,___,_.._‘-—&— _—\A,_.,J

L L_,S? . §Qmmmﬁ-° O
froo shrmer

Fla(6) ¢ Prachedd scheme .

% piﬁ@) ghowo 8 'S(l%tm&'fic CQ"CL’»{P arn o{ “{%e, bulcmguﬁ No Hﬂ“iﬁ
Pﬂ'ncl}) le |
N PﬂcxﬂHU b£ CTs 7£ diveetlon DJI curyentS showo tn { a(b)

(e Fm (\O'PNWOJ) CoOOUHOO or eWULCW\QLJ’ [CLUH?S‘
K T o 'ﬂ)'\.@ g(ht\“ﬂej CLL')"?GOJ( Lot nof mrmoﬂk\[ Cf%twt@iﬁ

:ﬂ;\rnu\jj\ P\lo‘t wivey . g
X he operatn coll LL Ihe rvdcu{ {8 F}_chc& [ serles wibh

P“—@\{ wive - hence  cuvrent  deenol “OLU *HWGUC]/) “The Pilloé‘
e ’uncﬁw ﬂOYmon C@nc&iﬁoﬂi«‘& (O coye cJ (‘,ILQLCYHCL feudh
af (if\,c\'f 8b) Shows Py actted) Scheme brpwO oy Solleax saefﬁtm
[IQUTj“H‘LCQ') ;
»x “The Cu[;mclh( shew® (0 fﬁa s cueel o buoo dhe c,ze*r(tﬂﬂ(j
Civedt do the Juﬁd‘ula’ﬂeﬂ al [fw’@cluuﬂu\j (OG“POﬂff\j ]
A The Stheme 1S Sutlable fu 4]0 029 F'Llo% lOOFS LLJDY-LD Lo L.
CG')LF[&'(O 10 \3111&,{ P\t'{(cioﬂ UI %\(LHSJO\'W\@IA (uulng{

OV ey h&cdmi] | ' (CL mt &)

¥ TThe valing o a T el depends 50 he femperabis
YiSe cbove GO umne ot o O\ ) a\olem{ ‘}GWF(H-L{'CU“L-

Justaned  ovevload 5 aof allewe d 4 e amblent




%”tm[)era_vtuﬂ s QCYLLQLJ fo The OASumGLQ Crablen Jﬂmftﬂdw'@x

X A [0 wey amblen % éf (‘n'})e'r O\ﬁUA’& , Some ovey loadia (\f} S
l?um],ssib le .
"% ﬂ\e O Vvey lo a,chﬂ Yl ” C(JLFQO QQ OO ‘ﬂﬁ & @ mﬂblenf H ' F er (l'fILvﬁ

thvall’ma ol the tHlme o '_

O)Duraﬁ HEI

X he mondenum SQQ, owﬂ'sl(saoﬁmgi W That  which dees not
ovivhead {he windlag |

[ “he cnuxtlmam  alle wed H_.mfem%um s obout q5°c ,

| & Duw he P'\'o{'uélocv cqalast  overload cﬂi/) tnols w0 dhe windin
-{ea\’)‘})m'a%‘u'rf Lohlu}\ 18 \/LAQLLL
i

\Le,dwnl(zltu.

) ELpiLy t,Q& b L(/ The . 0.‘1 leug C
(

E%a_j List the voriow | w)f GJ cft“e.mohﬂ TLMUST an of
explaiﬂ ka‘f one Oi, Thean ([O N[ou l%)
— ] Vordows Jﬂwe CL chH¢mnhoJ ‘r&a&&a (ot

) &S‘mjvle (Beute) d‘}”@ venHald  relay /’Pm&LHco.

9) PememLﬁtae @Lﬁiwed) dLH@rmhd nﬁau” FYDRL,HOO ,
)Tthanui) @]Djwsd) lecO-g]& cﬂwcrgnﬁd mmw profection

“Ealoowed (Opposed) Volbage differential velosy

e o box ﬁz@m Hlustrafea Jhe

— Protected —> | -
w_:l}\r - gC[L(I}Jmeﬂ“f C;"" ([ ?ﬁﬂ(l])tﬁ 0[ La(L/QCLnLQA

Ty S /‘p Ta ’( WLE&at dilﬁ PU(‘QI\HCL/Q

\\} ,/ | { \Jm tecHen siharme .

L{@J @L’ I ¥ T dhis caue, the gecendartel

Fi Lostenfencows oc “-L@q' ( 64; the T, & LT, art Connected

?

10 suth o wcu{ Hhed undey
N OY\"ﬂCL,O O))e‘I"CLHn(j o &E Hr‘) i f. CﬁLLTmE] t%‘Lf ! (‘\aj\ (LlulH = ‘{hQ
Qtum&grv (yrents e‘; the (Ts ontwo  sides oFPosé each ofhey




{“ Thety v*o(kaze{g Gt [mjlomc,e(@,
*’H&ﬂ e Qo Corrent F{ouﬁ (0 F'L\O% oivtd ‘% \’tﬁ-&a/

X mej ta fer nal L ault, o o Z,J'Pt;,,t A H od cu hftﬂ‘{ })m‘]')m Honed
C . i
L'C Cjn — 1 ) {0 cane 0\ S"m(cjte. ‘uw& Pcﬂ SLFPUO % F-m];m?lmcul

J’U(j‘ Q”I;) (0 cod e o({, dwub[t’ U\CQ FQOQ 'S?XH,‘W) P{,Owg

Jhreough —the

‘2{/ Sl 4his Qﬁl‘l—fjﬁﬁ’tﬁ"ﬁ ol curvent U %L\” her dhen —the P-u LLU_P
D valide , the ~vcﬁom§/ O/aw odes to olats e Fm.ﬁ(‘,ﬁd} @c[uT/Dﬁ)
—eqd o dhe S‘La/th .

’ 3’% \S‘lﬂfﬁ QO (B '31()[) F{“@ L3S "H’W—C\LL\LJH Q“\We e o mCQUTT‘,QJ C‘/I’{LD\L

Ys uﬂ(bf_f OOY'mO\D C‘-})c'ru‘HOC\? (o Qcﬁ\\[ﬁ";{_oﬂé )‘H')e— w»ho\ﬁ, OJ, the

‘ttm\l ol -

i: '?ﬁma'r\:‘ am’)@,'\'t--ht\’“ﬂ& e Luad‘- (e Q,LCLHQ(:] ‘he g po

1

| ‘ |
% b vite a shoxt note o0 stator  ove Y’heaﬂ“{l ?}-‘Olﬂ‘ttoog
] 1 |
| tO Vl(ﬂ'ﬁl
| L A tupply—=
A" TH// PoLu‘Luna toll v? the Yéqbud , )
PO Y3
2 Sty
; vslshof
g?hugl bﬂ({at yotlghys . ‘ @Pmﬁﬂa Loll o£ ‘Hmvtiﬂar

| £— Rulstance &mFtrwhue dctachor

Zk Oveq hea*lin\C{ @J the glotoy mo@d be cavsed [)Ld He f{{;(um
Q\J\K the u»c)li_'q\c‘f 5(&,3&1*0, o'\rt‘rLf)cL,cUo fl or (ore fau?h lile e Shoyt—
ctrededed  lamlnoattens { PLI[LLY‘L c{ Lore- bolt (nsulatleq,
% ”)N‘u‘ﬂ amﬁ“ﬂt@” ﬁmple o methocs o deted

ovey he u“na beth belﬂfj wed 1o l’c”-\'c& C]QDHCULOr q @bow 2b0).
£Uny one method, -The tolet ¢ eutledt Femper adures OL

| srhe wouﬂé{ medlum whlch oeiEey be hglcﬁmq!(@[w(ﬁr G

J

~

emprrcd o dtechog evarheating |

K To the second me thod | \lﬁmpu\coium Smstqi] el emne d



Ua]

ﬂnrc Contaetd

|ave embedded  fo dhe stedvi globs fo sense the e mperedune

FLCJ chows o $tato mu‘mauﬁmg{ fm_ﬂawdlq? Sthem e
( s

¥ Lohen Hmlvevrc&ur%‘_. exceeoly a cerbaln ‘})\CJQ‘{\ Mmook, 1 e,m/f‘

H’FME'. the FLD&UJ SOUJWoh CLe) Q,Qw\nﬂ :

;k\fﬂm SLF\Qme ngloLja {tn')[)e'rechua d_e_ie_cl%‘f LLDH‘, )&L(j +

LO\’\Q (Ltf ‘LO e IDTH{@ g {‘@1 ‘“\C ")DUH' PO 3¢,

1ok The #ﬂm}ﬂf&ium 960910(7 dernents maLI either be

\|

thermistor e, ‘ﬁwe.‘rmoc@u/)[u or 1eslshance hmF»e,cLﬁu-m o dicadoy -

/{Fﬁ\ud ave embedded (o the stetor slofs at &L“’ﬂﬁ—nt'

IOCCL,HO(\A

}/ELO wle - 9
Nt F

o GENET T o TR

: % Al A > ) I
= A . h Py \ i - B (6] G| 1
g-WPLa‘L'ﬂ wWith a aeod skebeb Alv-byeak € reult iSveakes

(lo VLOf\'H)
—) .
] Q—"—-A’Y‘C Cm
Are sPﬂHvr JLL
Plotes } ” “
= ATCT /

AFC Q(,mmtu

|
34
Mala con e f3- < —
1 /

¥ Aly beeak dveuld Wreekow Gre %u[&

C,erw'tﬂtp fﬂL’CYY'U.P‘iZ'ioﬁ u,f” [E’LL?’ V"LF & ¢

*x To -this Hﬂ?e OS 8, alv ad at MOSFHM&C ))rusum s wed
\
ad on QrC e %Hnaﬂslﬂnq medlus , @8 &

e high



\
\J

'){F?-’jufﬁ Shé W8 AN aly — bYLCLl@ CI’YCUH‘F bﬂ&'«-ﬂef ,

k T} e.mPLotds fwo PCL\YS @p tepFacth @ male tentacdt 4;
awclnc‘] cootacty

¥ “The r(ml‘m Co ntacty (_‘LU’Wd curvent  when the lreaker is o
closed  positen .

* Treu  howe lewr tookadt vuistence , When tontach ax
Dl')tﬂti ~he mald cOn%actl gtF&rcﬁQ {/lv Q%)"qu a».vc}n%
ottt shll veraln closed

,g((n\@mﬁom the cuavent s 9%%%‘&& grwm the malo tontack
L on the mw‘in{j Cootacld

% The cwc?na (oo kacl Sﬁ)?OrcLh laber 00 § the arc i
Aroawo belweed Hem.

X ol break Clrawtt breockey | the })YYDCEPIL o(} hLah

reslgtance g LmP\OLf ed Pﬁ)o’ Qe Ir)hmu))ﬂom,

A AC alr —bveak B o avalloble w dhe volt age vange

poo to kv,
\ ¢ :
* 'ﬁ\u\} art exdens xvthj wed W LT Lo ke iur noeey

With la rﬂ e  molorQ %‘e_g,zu“lwfq

C'if }%Lﬂ wn F S’Pﬁu{'lﬁg‘], in Q
place cohere chancey 0& fve hosawel  exists, efe, Aly -
Rveak B art alic Wi ed - {n dc B LLJ?LL‘() R AVE

&xPla 0 *(%L Ceeuae s qL Ovty Vo %ctdu ’ ()O VLcwffid}

X @\Pewr\rol.lﬂa '(O‘f) & SLWJU o0 P@L@W S’Ld,s[vcm-s QLye cQuaJco
Vvarie s coses . i '
¥ T e mCL OFGTLL)P Yo Us“CL ¢) oI’ \H)e S{‘SH m ole no{
ghvess dhe losulatlen se metv '

“Rud the vo lbeg ¢ Shvessel A o omr\,—b{#af‘/ ¢y tan be
So th h ot ‘H\ed \mcu;(

be tom e dam\/awau fo both linw
0 woell C “]“‘5\6

Lano\Qd‘Ld tblu
unless seme Probecttve
Gve e ken |

/)mgok £ mcud CCuse Cﬁam.&?ﬁ,

Measulved (l,.? alnsg i’ VLh(f) §e  OVEY [ e Y




Erternal - Overvaltago

 Thae overvalbagy  ort t]} o ake F\o ™ ad rm(C'SF\ﬁC‘rﬁC clls tuvbance
( (
mct‘m(tj due o IL@MO’MZT{‘

X Thae bvervold-a. ) fake the }iorm @L A uﬂ‘wb‘tncﬁo@oj

| LLUE SUT Y af Y ) \ )
P Curge) whese mawtaugy possible wrplitede hay PO

dlrect \tfaﬁoﬂshlja with  the ®/>e_n-cojm@ vot’ﬁcu(]e cq[' e sg{rykm,

\"ﬂ\uj oy he olue to cmtd o{» Hhe ?D((@w‘ma FRri
f} dlve ot (t@hiﬂlﬂ{i s Foke ‘

[{> Elechbmaaneﬂtudt‘{ tadut cedl 0'\/&3’\/01%&3@ due o \iahfﬁlﬂa
dlscharge %ﬂtma ')b\tut‘ near {he line .

) Ve lbagu inoluced  due to chqulﬂgj aFonsPhcfric condition
cﬂom(j the llae Itﬁ(jﬁm

v &{&CIYOS‘“CLk}LCdLQJV ndweced  ove ruoH*chu e b fhe presente
d‘\arﬂe ¢ loudy r\corrb%/,

Lo ltrj}c;bl Over v Hiwf Yy,

“These D\/t'r\/ml{*(\qd art  Coused btq C,F\oméru (n dhe o)sér&fr}icj

Comndlflo g @{ the  qedwork « Thnternod v Can be Far\fher
0

dt"\vioMCQ (o tw o c\quFS as bdew .

DM% L?)LE@CQU‘E\@\U (H‘Cl(\.&l‘tﬂ I ov (’){ Xﬂtalﬂ ‘\—w;gl(,unu?>'

e e gvy, are cawed by the banstent ‘)?‘hc,nomt non whih
&F)ve,ur when -the s tale o£ Hye octwork s chcmatoﬁ b({ o

Qw”‘ﬁ'mﬂj OF'QWCN@Q ot {»GLLLW C@OOHHON 8

“) Tf:r/ﬂ\f poror a : @\xf/e_\'( 173’{} QL @\@A <§ be a&q —gtate OV o& Fo Loe (%uluﬂm W

“heae  ©Ov, are the Q;LCLLQQ# - State w[,kma €) oj F@cuermd/xh
\F\“Uluuwc:f QONC_}\ m.&v vesult ['»nm tHe 18 tonnedtHoO @f lo

N cay e o‘ﬁ (aﬂq Fransmlsslon Hﬂt’//’




[lod] &(plam 6 detal] aboad  divect testlog and lodivedd

fe {ln{‘) © & Civ cult byveotker. Q'O Vl@ukj).
Diveed Teshtag ¢
il e eR
LR (‘7 Ve (rmgjfvﬂn «f under Fa
ma.[ﬂld\j\ % l ‘
Swlikh C

X b, g
b

N P
=
=1

M]'

¥ Tndived fu H”@, B s teaded wnder the o ditoany

cohleh CLL*LL(LULLJ exlSF oo )’)@coe( Std/i‘{‘ﬁﬁﬂ,

K l’ljlgl.‘ Shew 8 @an oy cmﬂemmf /C c clive ot *fuﬂmc/ ]

The reacfor X 48 |y toahov | shovt Corowldt curvendt | C,Ry4

Ry ave to CLCL{.“M bronslen b vestriklag  voltage | Shor § Clveald
d \/ | L

tab H Le ‘E_Y(,waﬁ i }‘ﬁ(\ows‘

Tea - '“_‘ b ook 1 C@.I)CLCH‘LJI .

Fyst the Motber (B8 4 the (8 wanoler  desd ave lesed [Fuen
Shov | Circul b curven | Le peased bud clo s‘ma Fhe mabing qwich .
he shork c\rewdf warrent 1S E:’){TCT'Y'LL’)}"QO{ btj opm\nfj He
breaker wnoler yes b ot fhe duted moment .

“Tha P“ Uf’w“\(. Meat Lo ends are Jaken

') Q{pﬂtmw" love altng Cuvyeny

) AS{{mmdﬂL@J bveoklng (uryent -

i) Reco m&d vo|bege

?v) FYUZLLLQL;f ef O3l [ ledlon £ Brpv .

“The mouker (B 4 maka switch ave tlosed th‘t ,theo “the Short
§
Clrawl}y {s 1ol Haded ‘b? c(sg'tr\q The 8 wunde, tat .

Toib for makleg capacity




% 'C dg ('tﬁ‘

e fellowing ity cyle fabs are performect

D R-3-B-3- 6 fabs are }>ef[om\ecﬁ ot W07 307 4 6o% of
The voded Q}\,,mm‘cHLuJ bncdﬁm\? La,mcllrn‘l .

[) B-3- 1p- 3- MB  tub are })U"fovma-cq :

“5> B-3-p5- 3 -B deads e jau t‘OmnccQ at oot los than tooY. .

Shoy{ tlme (uvyent }le

The veddeo shevl Hme current i3 paise ol ‘er@uqh He B punde
ﬂtut’l%af SFecZ,(—‘Le_cJ Sher { (Qur&j'/00<lgcc or 55&@) Al.,(;urr'c,r\r

Ls mecuured lau{ +CL[CM<7 an oscilloam{ah oJ Jhe cumrent wave.

s | T *h:y . ) PR S PR TR .
- = J’ =5 [‘Jo 4 Cin +T37+ Ts tl *LICQ‘;;) (f,,l t 4, $I +dg \u,;)

This ,mﬁqa L} RV (B % large 0,@Faczkij alio requive g Wu?'
La"(j ¢ C-CLPCLU}%{ 04 The %tmn\?; steftoq), sohleh L8 tnec oo mlcad.
Shh e ‘Lm)wr{,-ami lodirecd  me the U 5{1‘ I—CSHQ% oo

D Unit H“j ) Syo thettc festing .

Undiveet “les taq:

Unit \Lu‘ﬁrl? :

-ﬁL\c]\\n V*ol{vcka& (B art deatyned with several CL‘YC(O&—G‘:JYLL/)?—gr
ant B (o sevled . fach woll can be e fed ._Qe,})er QLRLV )
“1hig HJPQ of Fed 'Hmi! s knewo as untt T ’Hﬂ\?\

P

Synthetle  tating -
uf,?lﬁukr o (?




1b]

x o <lhts methegd OP 'Fﬂﬁﬂ(t]) dhere ave fwo Sources OJ pocoer
Quﬂ;lq F‘ The ﬂL-uim(J e cuyrenl Source £ ouxlf (Lqe Source , -
Flg @) sheww$ @ e becuth {m SVO‘H\EHL JUWN\‘]. I+ s aliveudt
fw Parcih_fi me thed .

& "l he COFCLC\“D( C, 18 hl@h \,\,{\Lq(c/e Source o }NUWCQL

e Lovi_h vu [ Fege.
”&\W\Gm s o (oﬁjh\ol C L\’LU‘(J— %’D &')Vf :ihe bflg]qtmcl SPOYK

s ot fhe &F)DwPridz momen|

&k ﬁa(b) shewos LUQ\/LJ\A’)T\M,S (Q/urir\\? g(gjﬂ-}hﬁﬂc {uzln‘? '

WOih a nead dlagram, exFLam The wwoshuctlony wnk
B O Mﬂé] Ol fﬁ,[p‘\( clen ijap}y O'O chu[q)'
N (lac

- komoaumobu S‘naubd’iq? material

I X “The k tacﬁonoﬂr&])h 1S o0 inshrument Jior the meadure
| <

~men} o£ surge vo[_trade o0 Froansmisgion Nty Camsed bkf

[ﬁ‘hiﬂﬂ/\? '

X BT+ m e ol wHOﬁé 5{( means b£ Liehtenberg hum
J P

Wwhen SuL‘LHLB[LJ touFLQQO o the llne whose Surv‘e vo [bage

1s b be measuwnd .

£ The <d_edeeoﬂ Tt o0 o emudslen Sicle 3‘4\ O Fhawﬂ\'dﬁhw
fio o placl; which faturn  veds oo fhe smooth durface

| @Ji 0.0 Ing%lmﬁna J‘)LCLta' macle of \qomqﬂeﬂe_@cw fnsd.a;ﬁ(\?
mo\}erl‘_aj ) ba_c/kug,o Ba o melol Flccte elechocly cu

chawn (N {&t] @).




(b
X “The F}wc {’Oirﬂflﬁl( Iﬂcdx or the l L lm s i’ume,gﬁ o mO‘ffLOQ
b{j o eckwork mechantsm {l-ax bvinaing 10 dhe dement 01\ Hrae
1 ‘
Nhese ausembolles avt E])enurCJUUd })lmeé) to <the same  boa E—u

o S

Slmaltaneow lq mccuu'rm(c the \mHﬂat& o dhe Thyte ]ohou e C)V[
& Heansmissld line .

Lo L Thiy ar-raﬂﬁﬂ.meﬁh" s O e HchHﬂ]omQ f{auﬂ (8
P"’@CLLLCU&' b;f tve »QUL'F%E + - Uc%#tﬂbua frc.dure b«d o
—\e swr(je ou 10 Cjﬁb)

—
{/

(&«%N M) %/ »ﬂ/




