Ui I1—1L
e

Bransereston Uoe  pagtaretests

Q&f‘-ﬂfﬂ—% Mﬁ _E,Eiﬁ}_u When a Concucts Cmmaﬂ
N

o (cs{-mokd istect cuadent [P 9 wil d(@%.oﬁlou'b_ d

COOps

ovest the entioe

e | (noent Lmieatm\&d
of -the Conduetat
[ Do potach ce ) the
' d.;g,{sftb-.ije LLr\'\EB]mij
conduttdl but  ve drg-l&&ed cue +o
[+ ’kin efPect-:

5 psroum‘u{—‘d effet-
3 ip‘anﬁ\ig'j‘ effect-

albe o1 nathn Cusoent ["m_] dpein't=
oveo —“the CHOBA Hection - the

é erhon

r

|

c Skin ELfect - The tendenyy of- olllesm&hn Canornent-

' o Congen4mc¢e neax the Z;um?me oA o Conductdl %
é knowON O C ckin PY AR ' I@igér;({‘%&
i < -ihg, alin ‘efpeet’ the o foctive D0? e
osea ok {g%éi;éec%On of -the CaotSent _;}S\w
Condu k) thoough - whith Guosent flows el

ardood W€ hat
tess FEkin effert 0%

| e Hhe A % “Sieduted: ‘
“ollowoing fouddic”

Skin effect dlepends on TRolQeeh |
™ . ' f.ompasued-'rc FHollowo
v nhome ob rnafesial e P P CordlurtBls
9. ‘El‘o:nd'w of wWise F(i?nweaé,e.q,_uﬁi%\ Wa—(:{ of whe-
3 frequenty - ncAeases with tHhe gnestease % ﬁae%aﬂ
| & Shape & wiste — less A é—{cmc[amd condw}-'fai ~than e
folid conductdls:
% Wistane between he chr\dd.';l.l"lai‘
& Repistiviy & peaimeability oF mafestial
- :_rlp_le: 2kin effect o n{a\ﬁible_ when &L\P?\ta foreqienty &
| Goondesy % Arvoll K ke) *

| jow (50H3) ond condutt-
RAfeet % l“bn*Un\%\m\’nd G{L uodent O —the_

¥ psmomhd
ol Cmdm:{'a'l “Qq 0!{.0 abges_w«ed fn the Case

| CH0AC 5€t“ﬁor\
| o pooximity  effet ond & ptmilage o “that- of- akin
e-?—f—@dr P‘;)\O'\t'kml\'\“ effent A mRle N 8‘[&.“\‘{\'.3\&:{
c.ondu Hde ,

“The. q\ﬂmm{%r\% maane-l{cde Hun §n @ Condutdd!  Caused
by -the cusisent ‘-flowir\% '\ o nQthOUB“@ Corl aweé

—_——

1



—
T—

-«m

b which Cou.té Lo nHy,:\

ange o usmhcﬁ\rﬂ Cudoten 4
. o o @n¢u%& J "B

fneage 9n ke | Stegiptante
phenormenron s Colled 'Qﬁtommﬁd effect
POty effedt Fo, fnfluented l;ﬁ

& &P_ of dhe Condudtg!
2 -?S\e quen J ok QLLPP‘ » j
3 Eeé\é‘h\h{-\d & mcdh_gucﬂ /

4 pestmeability f madesiial
I - %?gﬁmte between Condmi&(_s

I §EL~_‘3L___QL5 Effets The mc8n1-+ud?—
=nds pnthe W3e ) mne-thod
Condurtdl (0 Standand § Compog e

Bt thip effect ok nBlmal  Forequenty Fs less & Can
I'\Oﬂ-— mﬁﬂ?‘l‘lc CDndLLL—E&

{

be dn&ed
'Ed “Take a —hoo E{amdc 8 “+hat  Hwo §+3fandx ade.
—tofpted —tnje%gsj T 815_[@{ —+ Q%,[ —kmmepé’l#

~the  CondwtSls | ~the é“;ﬁm.nd_t Qe *f.wué%ed
’ o od d- \
. Ouf\d{’_ //)E_glald g-H ‘22 CF‘O\ |

M ' “shand —m ot Qg CeL
leaj*k ~0-6r OO/PH; g{-{ﬁu*dS fo ﬁ:

Dhe ached lengrh & e eak éf&ard % @ém eut the.
[(e‘@‘““ o Hhe {xufded é’cstard 52 [oc; ‘H-\cu'\ o6 -
gﬂd«lﬂ‘%ﬂnt-e‘ Alis | .

'! ¢ quume o?—-’tha ‘amount of mﬁneﬁc

E Tnduttante € alm
iven eledtonie Cusisent -

ﬂ—flu.\t pSlodu(ed £81 o §
2t T Aelined o.; Fhe Prax ‘lnkctgjog PRt un:& ampe.

~9e % donoted ByK-
i AU R s

Cuﬂ&ren‘t:— To
| €
l—ﬁﬁq daanemittion line ;"ﬁ’\e inductance dependc upon
“+he craleoial weed & the dimengiont  of -the Cbr\dudn’L[
L whesie Ly linkages ( cwebe o = tuang
Y- e
7 - Gowent; Lcmpesqe) o

}

&




(v

—this s taue to poowide Plax  linkaage o) s
\/CUH_LJ lqﬁ051'¥1:_J pOvHA Cunowent o) i i) 1a¥; Ckt
:[f\ pthe 9 L-‘Q‘(}Ilﬁc <lhie Meant ~Hha l e (-.\rr‘-l'rn“ He t k| hac
Conttant pe'—ﬁlmn-\biiiw- ' '
TF PFDf(‘ﬂPG.bi“{‘- ]¢ Nol “-‘v’-'nnf we have -l roake Uce
d) gLoLCﬁH ‘Funclnrﬂtr'w‘ln_l f-‘f.‘wf‘l_“'?ﬁ ;(’wwr.p'q
all |
e- L= Vol
I oll ¢
eone Ry = CDn‘?'lC\ﬁf of P"?l()paﬂ"u_'mnlatj
5-: Gnduwted \Io\l'qﬂe )
aft-, - onale of chando of casorent- (Ampa/qg._)
Mubzial_Sndutane B he oo ktls ¢ defined as -fiux
lﬁ‘ﬂ"m\jﬂ ol  one - kb pest cuodent e —the Cthet (kb
ey My, = uii‘ H
Ay
whe e ) _
Dy = Slax linkaget with ekt wa;w;)
Ty = “Cassent o S
Pk Uinkages due ko BURGE Cusment Coaoyicg @t
Congides) &Q'Dn% &’c&tg&iﬁ‘r Cdl\‘t_'\dsutal tonduwikr  of sladius
metesls ond  Coogying & Ciasent’ [ 37 - empeec (91ms)

well & ©uteide the
+p the

This | Cusisent Wil get up mq:jneﬁc
frold - “The magnetic lines of e
Wl exigt fepide —the G '

Cordt-l-t‘wl - Roth these I—'?luﬁei'-'

Qnduﬂc[nte of the condttdr :
2 Inductane of a conducth due o entosnal Hux s

*@Pgﬂik _l:_"-";@ Awdidiog o iGIﬂ[ieaé‘s lawo, ©m¥f (omp —Huoins)

asiound 0N UOQCI p:"h" eqmls ¢wo1stent encloted bds—ﬁx;

4 1 \ L7 - ’ m :—'.

pohm- “The  (uodtent sntloted B Ahe path (i L >

I . 1 ':g _‘1; RIS

- Hy x 202 . ;: ol frax

e R

g 1 Cracmnfesiente

--iﬁl'at Prax wee

TL’)"” "Jﬂ ram-f

4
| g
i T
b . o ) 1
0T KT;"X, i e Prippid Srenty 5%
"N{&’ H'LX‘L'\\')(':ITx_ ' il 1
' enekedts fom

'Q;Me M%ne-Hc £

o\d | %’ﬂrlam@i{-\d at a  point

o' o
,Ez b
w.c} ff —the Cented s &NW\ b-.d
J ! \ L 3 ).93' i "
l‘\’((-_r )r})'}‘x?" fﬁ@::‘%f?‘? +H'1 - __,_L _'E"Q)
( ["' '>,~" f;f;' #3 (LY ‘ (.f\ 9T L
r» O v




\

Pl
J
2 O+ 5
- !Asum‘\na a unifdlm  cassent dengity -
' | 31 = '“XL I | !
' N T . axge
| \ TS\" —To{a'l' Con.. dub
o~ ﬂtlx
- - 11.1 e _—L ¥ __l_f )[‘1' -‘—_]--'i"ﬂ'f
I. irl:. ‘_]1 o @ ’_ o 5 a&.g{.cnndu.uiétj h
[ i Ha = A" A
| 51-: G Ao & I ﬂT{rﬁ‘]
| 2"“?‘ awad 131, —h
128" was Sttt Ta e provmeatihgy e ST =
. € wen S
1 et o\bﬁf;u‘x dlné\i'ﬂ Cli’ %a Coné\d@fﬂed m‘ln{- ) a a
e 3 SR RUY - I J\o}U\H-x LUE’[
| » ¥ fiud )
M TR Al e TS Y i
é | R s ] it i
i e | DY L2 2 o gwat . 5 jmaﬁb"kﬂ
| ' € :
. B = OR wh '33{9\:[ j oy =
|" © nor 2 (& 'ml-)-)@ i g usiih
/l; ~|‘3\mx dtp ‘H‘\S{O-tﬂh a C!jllftbilttxq é‘\t“ of- G’l&d&ﬂ.@ “Hicknece
| Cldy and axial lér&% tey | fo aW?-ﬁ by @ 1
ST TS . . o T as PN o
[HELYS SRR, el By xirdy = 7L T nghn) 35
. - %{-\ $ 8 o ! 21‘"1 _@5;,'5 ,P*‘OCL
| % _b—?t')'r.-

“This Cug\sxanf \m\(; mﬁh cn.\smen{— .11 Qnly o
| S ~?lud( “ﬂké&ﬂec FR-91 meﬁ?lr OPTI'HIQ_ Conduch?l q—'i’—/__
' s, T AL TV"‘" - d“?‘”ll d¢

diy= T . = O
) et & 1 ifmt-* =

| | . dq) - e P
| ( : 211"‘914:\ @b ‘h-lln& m)
i

'_F'O'Eo.h -ﬁux Lmkc:ﬂe& ‘\Escarn an{he_ uf.'l'h: %& Condul‘f'ﬂl

k |
.

éu31-|’—cu0. f<- :’-_91 : -
mel_ o MOJQ‘, ) | 3)3 R 7 .:_’.‘._).I
§ e 5 .Z'Tl’“gﬁ Hwot = IPLERE L-ﬁ Jﬁ . \OF % |
i ”u __ﬂxcf..u i._ Sillo yroll
w‘?ﬂl' Mo ¥ @b “WS [-’:ﬂi':'rel_:- .- ﬁf}b 2} —r{:i‘(
1 ] i ((_La N T
| wheste Ma = Uy —tan “l K ' g
} 10 M L Eq}c\‘t
r ! ~ D A ,
Lﬂmv‘—mm g« 9 ° Y
el B whT W
- o (WbThy

W 05x67 @ | (Wh-Tm)

‘v Tndutante of a condudtdl due o qr\fo&ln@q flux




“‘(\“}‘E'E' H'l - 5&—-—' LAT m)

3% % Sux denélbj'J B-= ety = -’,‘% @b[m?—)

‘&ﬁo 'Nowd ) Lo de —H-xmotrjh a (ﬁliﬂdﬁliw.l é"“?“ ob. i ckness H,
1»&9‘“ and  oxiol le'&ﬂ}h 2 mele

ﬁ.;""’_\ dep = Bxdw b = ,’%_?j_ 4y L)

P'"%:p The —Prux dlp linkt all the 01919191'\[‘ €n

&T\'y Goa. Gl GR (prux entloses DnJ Gne. conduttdr)

e

x
lmkn_ 9\‘. I ) -

= Mtc OF 2 C'““A“'“?l' t"l'us’ o :‘X\'_'_rv‘.’__"{f’\_‘-’:o

P

o m { [ =stom (anlsfe) @uféide

@
‘(&f> ~the, CD‘\dLLl‘I'gl Pe 3“;@0 b.d

;. pux Lnkeges )
dy = d = JoT gy (whtwns )

A AT

TTotal flux lmkccﬂ:s of —He condurtd fo10m gsuf’flfme

Fnfinty J MoT 4o Cwb 'T-‘N“J

Wext ~ 2W1

é)vesmll —Et&\t lmkgesa

Y = Wrat & L’Jﬂt* -
o }-lo }loT
2 E g [l
2 e
o
- MO:I }.kol K _d_l
A A\l 3 e
M | ¢ - %
21 U ol ™ j
= U9 (o))
7/ 99 M Ve

fra

“T'ﬁga g{e.‘)ma‘ Lrax ey -tends forom ~1he ffl.l.'*lpmp OP b
Condutttl to_fnfiity oo,
N, e (B

CondutJd?T Onte

-'rl_ wX ":‘
"

“the @K‘&Q\r\a\ LPax \ﬂkt\\ﬂPQ of the Conduid] e {\mmn en




o5,

- -
- g o T f d'l-} b ‘l‘b-":f‘tl/m lu&j"fh
of a Condurts)

2m
e —[-md ¢ foom | Aur fale

) Ex{q&mm\ 8- .
Potorm digtante D o Oy ) “hen o TN
let W& Conside flux linkaqet of 'an d' o g Hmw,,
whith lie bettwoeen o0 F(Dm't& p. @n » iy
[D| and D: auPec%wlﬂ -thom dhe Centste
e na i,
1r _?nme:u‘-ﬁwe ﬁtux pathe @ ont ‘Sipuc ‘ gl;ferl ec::’m:)l% :
on 2- ‘ In
W the. fuk  between 4 wied
l{CDndud'tgl ) al ~f e Pq'&g'.}j -—lhslU point- |

SuS

Contentstie g_.jlmcl.a.,co.l pudt

}l B & P, Similax —ip +he /aboveé Pﬂﬂii’duﬁ‘lewdj ik
| Simi -

'T‘t’!lh “ElULx. Llr\kﬁ e

guﬁfate ® —the (,bncl lﬁx Fi)

dighmte D, 4o Dy/i%
] Da
wes{- Lo T

{ Vo py o 2T L/

': 4 e D/ 1< . ]
Nz Q-Cﬂi- ;_’[r [ J—kd‘t}

Q‘JEQ&\ ‘wemﬁ ﬁnkﬁes:: _'" \ |
il —
l’l} Lpinl- =+ \ljeﬁt_ : |

= ‘ &\el[ﬂﬂ J
llnT L"‘ }
| - JJt:J. [—L*L"ﬂ_"]

| : | |
e

]




L ;"‘( o to] (o)
Tnduttance SPQ Bingle phage TTee-

Considey o Sinqgle P\’\C‘!\Le O\fo’}!hﬂml \ine
pa“m\\el Conduddle A and B é(ru.od “d’ rnelients
a¢ Chown n K

ConductBle A and ae, (‘a_‘j]""n[ g

farne Qrpbunt- of Lum"\er\t @ .
Gvey Ta=Tp) ) but §n ~the

Opposite dwwciﬁor\ bocawse LA l

Gne s he Vtelkann ekt )
b the ©Othesy: I

« QD [
L —LP& - ‘LB - D 1 654 o 4
I Wi A due it

Woie erm S

(Dﬁ(.,\%{‘l('\'] ’f *t‘m
paﬁ+

Qw0

woitn Cnnd.m -
- 0(';
st (1] 0

8]
a‘ -
A Ldg b

%@@%BW%%ww_

P Wnkaget W k.
o= \}"Lom C"1 ____.;@ - T
o X
“Total furax er_wkoﬂa& wOdh condudd) A ¢
Wh. = 2‘1’@ + Sw@ e
_ 1S i
Ho ‘H : + {erx 'l JJ.IDﬁ J‘;-_l'_x_

+J—ahm+[ dx}%}

I

2 [lﬂ?“*(“’ﬂ") }4“ Te {(mam%""ﬂ

B I, R

= {IHLJ-+Qoao() QoaS\]-\-Tg(Lo&gU mﬂé‘]}
*‘(
{&4? log b 202 l“ﬁs‘ da+lgg b Tg —

J-D Cl Jgﬁ

"3

L




e ——— S ——

= Ji»q [la + 10(] w(lﬁ.x.s) I “’89“‘ loag Tp’)

3{ Dot Ty «

ral }

- ._Llo[ + Lﬂa"'b(o) TH’ Ll'la I — ‘E, Lgae
| o M [P e A = " !
B
! v G :TTE, |

-Qglogd = T loged
{

[4-'-* a(e,. )

. ‘ﬂ_&_ ’
Ln B
b L“-%bagtﬁ)}ﬁ;"

= 1}(!&52P & ba-ek%)‘]

K [ be = 15"“[%* it”ﬂé%':)ﬂ@’”‘)

loop nductante = 914 1¥]m

= 1xt63“[ -tiLDae .51] (7w

lt)1 [H \J«Locdo = ] W

M

’ l_porJ tr\Clu.L{'Gr\l@. = \0 L\'{‘\{lﬂa (d J] Q‘llm)

8

6L
. iy & P

-8

Py
b

=



'*'— F.ﬁl-mw(c.(‘n e nal ._rr_;l(__‘_1 2

N r'\“‘f frnt

o e i

._'I'\-'\Q Q‘KPS\CQ‘;NJF\ _(d\ the :?m-lut'fclme of a CL'N.\.” L s

f
be pubt Gn a Concise L& \

&3 {_\_ \th __\ ] Wi
M 4
97(10'1 [——-—l lor}e‘i J = '?.Mo 1““{9 U 'ﬂ ‘}
£ Q‘MO Lr\rd,_ -r::‘
; (
o M O"e = o, then
(Lo = ox6Miey. L) i
s i
| —The oladiut, o T thal st @ £k Hous Condurtdr aceumad
?ﬁdut'{aﬂtf’_

+v have no meamo_(l Plux out WO e Sore
as e otaal -Coﬁdutlti\ of Stadivug 9

“he C&P‘l“*“j J4 - pa39% + S0 el
- 516 = 034889

"?S. called G'IQC'moT‘J-..c fchm

Qadlu; CG’\MR) of the

’-ﬁ”&_ “tesym o
4 adustd
F\L;D‘oie: of = pr3ged %8 applumble onh (Rohd qourd €0 dus
i (oop “.‘ndut“cance. = 2la | e
| e 2% 2X10 (:5'
éwa of a 29 Ouesthead  Lines _ »
-ﬁca Zhowdt -\’n& Ahotee Condar I8¢ A; 89:\::\ c o4a
te e e A
b ne Cosxmdm  Cuaawen _ ‘\’ __ dL

4 Toow s?edw‘e\lj

_.Hj‘l_e&ﬂ

Le"r dl:dz— dup‘:& & éhwﬁ' |
fne Condua it |
beﬁoeqf\k e wth _Cor\d.uwbg\ F\dtlQ.JtD st'¢ Own O_\s\gie.\j\k
-flw& un Oﬁ SR g
. PeTal£5 20
2 4 s L ~
Aok B nko(jes wovth eonductdl B due o Cusorent g
ol
HoTe ¢ dx s
. IR ¥ g e @
a%



o [H )J:n-*-(i .;):rg.xrg%g)gt]
‘% “{‘Daﬁ]}u + (legd,, T Lm@]dLJ_Q}

| - i[—r(lvag %@ﬁ Vs (hxaw ‘Oac‘aH T (Lo by f
]/ 3 1 ) T -2 e &) +fegee
| |
i
:

Liﬁ"':re'* JCJJ §

hHY lg*‘!‘%““ de¢=0

s gt loaQ&)Iq 131,3@ ds - T Logeda] + (togedro)

- Mo
| [(“- ‘-loaes")ffn %lﬂdeds Icloag L] |
e ol iunc linkages pest mebve length of condurtd'N &

ae o L Rag) Ta - Talagpda = Te bogoda ] o

@) o?dr;_@&{g\a,&opl PALNGs— B e tvee  Condurtllc A Rand C

oste. dated yrmedsically ‘ot Hhe @d(nesis of an e%uhhwa&
“edangle of Ride A, fen | didirdy=d - Onden” @ik

— e

ConditionN . ~the Hax unk%ﬂeg Lchh Condm{rfﬁ A becomeJ

W = snr [LL lﬁq"‘)lﬁ“‘ Tatna itt"a J
= o, [L_L ~31) 2 -—l_gloald Te Loged

= g [Qq_uﬂsﬂ Tn (2% 1) beged]

R Jxoh\ LE_L,-Q\%Q_KE To ~ U-“n)mﬂd]

_ !um L*& Qlo@alg\)-{—k}ﬂ ]
g, = “ J«‘* [L+loa(~.ﬁ)]wb ey




\ N

-~
J,\"\dl.LL'LClr\tl’-“ qu Conduu 'l.i'\ {
] ||“

Ly = Yo
Tﬂ {I"‘t1
L.ﬂ =, KZ‘:EJ__
= L_}.__l z lu-l._\p( J.\\ i

Lk = ‘.—Wf'ﬂ'\f-}_w p
____Lxlq Lhﬁg(%—tﬁ H{”\

o
5

k.’. e = o Y
[ = (oo )] e

Sim‘\um\\lj A S
_ ecs| :
£31  Conducts] Gq_.Pi‘{ C_.OOQ' P8\ ' endditante - 0te —the, FoME
"’_Eﬂcr:w §Ma o~ tohen 3¢ line condurtdle ote not-
SR R O e TSR e Condurt®l spating
["“d to ke Lméﬂmme%%cg!-

U

L ) i
b b o o)
e A
.
a3 R
A
and ‘?r\dm'fofte Lf\

. 0@9?91 __étuh Conditions ( the fux  linkag€t
earh Pkase asie not -the éarf‘e GLA e yent "mdLLL‘ECUYe N
eath phate oeculte n unequo] \mlteﬂe drop 3n ~the Hhree
phases - even {0 the (uotrents G the condwt A8t Q&
palanted - ;
—hesefale « the uo\(cga of Hhe Steceiving end Wil not be pame
B3 ol phates T Sdest ot Voltgge dstope 0ote in ab
_fhe positionc of e

-Cnf\du-'-‘-l‘&& « We aﬂ_f\QSlQl}j

Conducttis ok mauiom 2piesivale alon

eorh ¢ onductB) ouupiu +he &‘alml pos,&‘\on of eue&& SHhey
. gonh on—&X c,hcmaa

corduictdie | e 3P equnl dittanee
o ‘poeitions Pe  known qg“%smgmrf

Do phows e 24 -4;.§tompomd ine.  having N
. \eb eodh of Hne- Mol éec.”dons R L fn 6““
balante C,ardl‘ﬁl)ﬂll \We ) Tn%jg-*cic —p  tek e

11

Ontﬂmmq’c%(‘c&

A qaurae.




e (uosiente be-

Ta = 3 (49)
Te= 2 (o5 ~ jor 8bb)
Te = 2 (-0 A | 0'%6b)
E‘he totad -Plux bokages  pest metoe lenqg
Gn = 22 ((dtloget) T - Taogeds~ Te )

2T

|

|

| . :
2 —

pu!r’c?ﬂa'-the. values of Tp 1 dg & ]-{rc we ?QQ

Do 1. D (~0:1S=10%66) —
s 20 { (o) D) - logeds BOSTS Y
| | i | .
| legs D (- o64)
- M - o ' \ s
) ﬂ? L(‘ET —1of St L ﬁ’m;ﬁéﬁpﬁzgﬁ o-&l\oaad&—a- 0-R66;
= { . + 045 1 log,dy — 0:86bjloged, A
. an.d&- 1049 5 e L oa - ]
5 T A 20l dy ottty 40 6Tl
=026§; haadlflj ‘ |
Mo X b ' | ; R
s L“q' ‘vag 24-0- 5 log, dy 40866 loaed3+o-sloﬂe 3

|
|

D'QEC:J[ P_dLJ
g vt 05 g ]
= MoD [ | - il
| 2L [ -logat gl ds vjorsen log ds )
W T e (S 1 2 dyi1
W= 22 (o o, (225) 4§ onse feg (58]

o Thductane o tonductdy & T
Lﬁ = E.FL v Ph

W la 2.
o ¥ Tda ) 4 06 b loa 142 1] &4
Lo 22 E‘Q%loaﬂt-—%}-)'*do 15&l°ﬂeta)] .”I,l??

I e i | i
;’ -l = 2% E_&*l%e.@ym@%“oﬂg(%)}

| Siwclasly Frdutante of Conduikdt g and ¢ will be

A R e A

12




h \
\
Al

E“[J‘ 4 11 2
o[]e _'_ 51 h3L 'Uje (” “ e

durtante of earh Imo fcn(‘{:u‘\”ﬁ‘l

L= 3-( e+ lgt+le e

On E‘J}\Ho‘t‘j '-
: L= [f— +9loae MJM‘;% H- e
- [0'3—% ,Q_tDaQ W ]mSJ' H/m

oPan O“C‘\d

Cmpc@w\% ~the ‘pglrﬂunq t‘F Srdurtante o
‘ Ejmmﬂ an‘nj P |

—tmmposed hne with —thal of 2
D‘? eauh ine CD(\c\-.LL“'gl tf\“PNl‘hJJD

—[hp_ Hictanie d'
t Lo Uhs mwufMa”

e 9||('Oj

L

By
(PR

line ) —the. xnc\urh:sﬂL&
b ol be eopel 4= Jhiis

known Q¢ \)‘oJ.an{_ =3 lcx.‘hfa(’ Qgpm
wpoged Wne:

cSeH? GHD= (D)
Mean Rfstance coneidex |

@MD gf{'onds ‘Fé"l @goma{Jlta' )

—the expte s S&\On 481 Saductonce pest, COnc\ul'fdl pest retote -

f | ..lrdetcmte {com\twlﬁlm S 9‘&10 L -HDa J

’ " - zxno?a—‘ﬂ + 92X 10 “f]:a:, |

'In-H-v, above exp@\eeglom%e oo 2X10 g ty) T the fndut
| _tante due o -flux within —th (Lol id Coﬂclurl'a\
TJf we 9\91:)[&[6 ~fhe dmoJ éohd

-—aJ.enl— hollow Cdlmde-r
J&l&imen'l" ¢ (onfred 4o the
wousd 1Be ootk ZEHE ¢ Conmaqpen

Cﬂf‘du*‘kﬁ J?lux linkage
| —H sadactonte Aue T ‘E’n"cemﬁoi ~€lux o be Zesio and
) Sled « The Stadiue o

"ﬁie. Yeam ?-;TD:}K:JH f)haiﬂ d€-9’- Cmutt be éu%huﬂ’\!—]

—Hhic eqf_u\)a,?-“:he T*\D 2iC ol Sadiu g, of the tond wcts) o
malle ot W,_&"ﬂ Uzjﬂ ck:h'hO"lOA Slax o LDMPerK&al—e &
M

= sinal ~¥1u>c Fﬂk@cﬁag'

wme,tj _—H’\m Lua\la;“}’hQ |

oA ‘%n*efmnod. |

allow :
—the abtents o+ Inté |
- 1o Yo d
Ind L+a.ﬂ1£/£or\:1tu-43] ’m = 2% ﬂo, o
din
' = QXIO:’ ‘Oﬁa, D3
wheste) B3 = MR -8 eelf- GMp = 037883
l _
| o Lo, % /) |
‘TRP_)__. = forsv) R Y 6)
. )

|
I ———

13



ﬁl.

l
!

e Tpfod

v = tent egme“‘g.‘ifgj C! : a dut‘{“gl& .C_Q__QQ_LLMVS
L the. sl GO b

|

F)"rke pa\r\u.p\é ¢ geometsii

|
¥
|
|

Note - eup ‘&M

(. hC‘LLLJ('ﬁl e ends Ltpbﬂ (\17_(? Q,
et ¢ Pnde Pemdeni De Hu

phape of —he Conduitd and
Apoing  blw the CD”d“H—a&

Mutial GHps—he il e O¥hest anc
Cor\c\_u,l--{'ax ~fo :' f‘”"“h dicq

of “Hhe dist il _
W\U-Q‘t‘ b(’_ b@,{we&r\ —the laﬁ kd Stipsiet\eﬂ{'

t roaael GO ("mP‘

oo Con

g lavge,
poeing bl Condutctie s
gamo%m of each conalictd) | 18

Huw' ~the Centiowes ' 1@ :
_ b CorduL‘{”B“ —a; T !
Broz paiipg B dbe edlial - Gimp % espal

Wine »
= £ aéh:.ako_ Kt BCP%T:,'@S*L&‘ éPa"‘"\‘j 6 (c\ldz,CIA 3

~to ~the equo.len% e

L e dzd&)y |
c@,l nMean d4_q-l-clnte§‘CoA be

employed: —o /3¢ double Cioat tneg e GKE
Considest —the_ CondwtBl Oﬁ&aﬂmﬂl‘ of- the _—
éh:wn 60 %3 Suppo_te "rhe Stodliv e o "—C’*h : 'd"“:

e &u’ MDA .
Qelf Gmo of conduttaw - 0-99%en ) |
Sel f-- Gt o combination ad T {cb—' \
Ds, = (D_qq x Daqr X, * qu>y°' ¢ i)
_Qe[¥~ &Moo cbml:‘uaalion-- b % “

Dh_ = LD;,L.X Dis! XDE‘ X Db‘bj
Colf &mp of mhnalwn ¢d' ¥poans
Deg = (1Dee X Degt ¥ Ddc' X D l‘)y“ 5
Equivalent: Self - Gy of e p‘n& te)

O = (Ptx Dy, &Dsg)y“"
“The Valwe of De %4 he pasne -‘?31 all ‘\"‘\Q _P\\O—Rtt Qs
ealh Condwds) hos he &cww_ SO |

14



St

=

T —

l\’[ulmﬂ G\™MD bluw P\Clw'. " and, B ¢

Dag, = L Oanx Degs O # Dhitig )‘/r.l
Mutial

Girop Plw phates @and o %

Deac = LDhN‘ Dbu‘ X Dh‘( xDH(t)Vq
Millial 6MD B Prases ¢ and 4 1o

| D 2. (D¢ € Degt X Dlia™ Od'd)yu

| gquivalent Matial Gmn

| Orv'= (Dng % O ¥ Den)”

jhh_;ﬂ_&g‘: Mabial 1 emp deperd s Dr_\%j o upon e &P_(mﬁ
| -onbally ndepended of e Ot 2T
| & Bientalion oF the Corducttl:

[Toductanie fmalas 1otearme o GNP

ard ‘8 (‘SU}’?‘['
d pphope

' saerpe. L,
) rgle. phase line: Trdudante | Lorductd (= 2110 1 08
| LO"\QE)\Q, 1 ‘D - 033N "
Dwm = EPOSNY by Condustd
%) Snale Aot 2-¢ bnes 2. Dm,
) 9 "f}dm—l-omafpkase{m = o210 loje -
Qﬁés\e vi Dy = o 3F8A
Dm = LC‘[C“}.-C\Z;)

DM

e (ol 2-& tine e ,
Fﬂ Double  Ciowit 2-¢ bne [m-- Qp(ll)qu[ocﬂ?- b

| TTedudctente !Phom _
whesre ;

Ds = Ve
D= ( Oae” e Dm)

ltwo[;lem‘t On lDf)P aductante i— ‘ {
_Pml\a\ Condustls 200 GPAT

LD&[DQLD!'S Vil 2

N\ by _lw
(O 3,:(\31& P\'\a&e. line. hat Demdlu_{_.g\ e ™ !

: ' h
~tesahqetes, ¥ Il o the line:

—fhe loop gncluntane [lem

Spating (4 = 207 L

y ._._f_‘__,.': (o1 - 06U - :
Rodius = a3 2. e O_quode.%.)-“‘

line = 10
‘ante fM DP‘_‘&L
i v T e e )
Ot

— 2.424 X iy

S ——
15



lnop aduwrante pe ke of e line |
= 9,423 bCX lotoH |
= 9y 6 U H

Sh mﬁl"* P“dﬁQ “aansmiegion line hag oo PC“-”“:'“‘2 )
Ws 3 Qposit | —phe Oadiug of eath Corduttsl bmt}/rh;

Cﬂlulldii —the lOOP Qodwctane )kf‘ﬂ \e‘:\j\h OE ~the line R
| —he m‘ﬂ—es‘\ﬂl of- the Condentdl ¢
v Coppest (v tteel with Stelative Peﬂmeﬂb;l‘
‘gﬂ_ (tiven 2, ' ! i
| Dictante bluw —the Conduid® y =83 20004
Qadivt |19 = 1 em
o | ul é.) H-’rn

loop nductante = 10 Qo+ Qe s
) M ‘ =) =" .

twop \nductante [kea = 10 UQ :

= ﬁu*u\o\c}g_?_@) x 1000

= Q_iggm\"'/

|
\ C;:-‘ﬁ’k'lf_Ja

{ﬁ&?l%

| | ' A < ) X000
| ! - (ot (1oo+Y ‘.DG;QJ L——:E) X 1000
|

- [9_‘9.'&"“{‘}/
ﬁ\mgmiqsﬁ@g\ \\‘rﬁ_

@%r\ -\'kaﬂr\dudamalkm &iQ 3-@ il +hete asie Pl.&[@ﬂ

, U—‘*"Qj oyt hametest Corduct)

; '91:'—;1:: i-l.—a;;— :!'OFB?_C,I;T) | *‘
/ LDOP \\f\du-dﬂ-ﬂ(e ] ﬁﬁ&’?m‘: l“f):\' L[_‘, “'—"ﬂe‘ﬁ) Kgmo

: [ s {@.LHMQ‘Q 25 AO0D |
/ ST |

@ e e Conductdis oF a 2% line axe mtsmncdad at the

CBneat otlcl ‘\:9'@01'8\?. ot @ &Tde& 9m , 2:6m and U Sy

Colulads the adudBit Sndutante [k of the line woith
Whent the  Condutdlt &%uﬁwl\xj “‘sansposed -

16



“—1'52 diarnete s BE ek Condweddt B¢ AvLm

9’ Diy = 2™ Dygy = 95m 1 Dyy=yebm \

)= RN
9 '*Til = 0'62tm o Wam
Deg = i
L O12 02 0y = 3\[51.7\ 215XU S L gom 3
Deq = 282 Cm

Lf?‘\lﬁm = (o' (o544 Loﬂe %’{z—l) X 1000

— 9.uudXOH
@'rro'o ConducBlt of a 1~ Line, earh
QS\QLOI\%ﬂd ' o Vesthwol plane worth
jm obove. “he ofes ' A guond Tden{iml - on'lu“
of he game length as the st ond ppaed  hEUE : :g
0:25m apant fvorm it Tthe Thoo LPPEY
CondwutBie asne  Connerted Sn Posmllel- D

| @;ndul-‘l'onu lkfﬁ of —the ﬂesul'ﬁr\\j double _t.\dr H(\:? r
’- y - 1 line s tondutdls Ad oM
i’%ﬁ i gko-,os—he -§ double (Kt Line % ikl

Boo and ConductBic by fvom —th
Cordutt) Stadiue 9 a\%_zsun—gf b

Connettion - =the
- A= )’g, —ohun

[ GuR of (ordu B = O AR e
- grq%%w{ : :L _ |
_paedtm, A, a4 @ L
_. N
- Ao
Qi GD of Qo ¢ oripinalion . to‘;[ s
De¢- (Daax Daal Dgal % Dala) TR
" ' L g glemn
- (D-?;aq x 100 %0 %9 ?Hoo)y“ =&
GoMbual Gmp BHw of b s .
Dm=- (PooxBasX QupX Dak)
| x QzSXlo%tlo&ﬂ,'zQ“ ¢o UL :
i o P - o e e
'_:Irh\du,rbnu! C.onaucbl'ﬂ ta“' B B
= DY Q%IBE‘H
r M
| t
L XIDG’Kloob 084 ™M

17



— R

@ find =the ﬂndudn.me[phm&'km o ouble. ekt of 3¢ line "
é'nou)n fn ‘E\& ‘Whé_ Cbndu.d'éﬂ OmL‘“lStanLPOLeo\ and aSie
® Sodiut 935wn eah - —The Phse peguente Tt PEE
Q‘%’?\_ GHR of a Londwd8l = 6«35 X0 TREY = b7 64 LN

Cop = m = (M
Par = Va5Tangr = 562m
JG"{-L{'J— = 3AUm,

Bg = LDQQ X Daa X Pda ¥ Dﬂ\aj(q A
Lo'f-‘sgq X 321X0'58Y x%-m‘ﬁq) :

fr

Daal

H

[

"

01205M = Dem
Oay = (Dpp & Dyy x._Dab\_&x_Dﬂ_")V‘i |
4 ju-‘?"ig“' X02)X5:5 'X'Lo-swilb?)”'g_]ﬁ
TR L S '
Di- = ':(o-'z_t')(‘?'t'o»l% xb-?,oﬂ,)b = O: asm
Cqpivalent  thtials Gmp %o
Org = (Oag * Dack Bt 2
| Die - (omowxowbxgggj’w e (31X perxs d2Re )
=wiEm s D T gy
D = QDL& % Deal ¥ Data X Dda‘)yq = (brun Y 6)

y-’» = l:_lc Lfll'f‘l

5 A

Dm = Luw%mwu‘;"i) -
e o~ 220 gl iat o h vt
= o 622ami

Rledsie  potentials | |

“ e elatstic | pt)’tenjdo\ ot a ot CLAQ_ Yoo d\a&g Qs the
LRk dene 3n bainging A unit P@i‘t‘we thskae oM
c""%ni’t:j 4o -that poir\{-- A :

?) pg’cm’cial oo dﬂ.ﬂﬂ‘ﬁé alngle Conductls— Congides a long

Emoz.a‘n\— tonductil A of sadiut o melery et “+he_

Condw:'c& OP-QSIOTh ot @u.ah Q Po’ttrﬁdad L\)H) “Yrak d\aﬁ

18

Pl




/l @ﬂ{m exitty on —Hhe Conduwtg! - I
| “The olettane ntenpity E ab o digtarne W from “the Cent-e
o dhe  (ondw Bl §n s T qven l’J‘d

E=-_9 UUHFS{H\
2T Y
ahese) @ = thange [m lergth 15 e

. o = Peﬁmiﬁvi'c\'j a?-ﬂ?\ee !FEUE’.-; ‘E':
@0”‘& law: —the nek elertsn ¢ Hux “ryough anY

tosed (.Ui’lfﬂl"— |

d
. g‘+h ?l"‘l 'H'E ‘UDJQ
= - Hlax net Hertric Charge W0 AL P
Po—kar@cial ?fuf;ﬁte_ " - . ")L———*—‘VE
Ho A & GoRnl j Qa
digtont nedtval | VA= Edx = j 2L Eod1 WiC »Q“’:.é
plon S U
oG hzyob“ 0'\%. 0,9‘\)0)
Va = Qn JE‘_’L ’W{o%"ﬁ\; C\*'C:i%y
oW €Eo S e 05’239‘,‘ g
tha"%“d -cwﬂdwﬁ"'

m)mtemmw%aa%f%;w;
8]

\Considest & q0up "?' long é’“_ai‘kﬂhl— 7M'r
Conductdl A) Bt eter) Opest — N Y

di 4
| _ 9 A2\ .
L at Pchﬁ.r\’cials &uﬂn +halt Lhoa%ﬂ | %% .

Ry ) Rp R et u)ug-omb{-m.

| length exists 0 the Stecpest l
duutsl” F
| - ed Conaut n-

|
f potential at A due o oy Own)
|

ol = :
P g «

Uwﬁp B | ; 9« €o b o j Qie Ay —D
o & dui—p chosge Qs Tl SWAEY, ,
potentiol ok coneict: "QdUL  XbE _Z & = ) i
f I A due o chosge Qe = ¢ dx—&
JPo-tenHoﬂ ab condut O 2T x€o

Ovesoll p-d b conductBl A € ‘Tn%n].-{-c!, newtral phase ¢

- r n,.4) | O du-{r Qe dx

l 3 Phiy da I AW Ao 4 2l €o
A Qe
AR el ol +'a3uoag)~loaé")*
oo e s XE] S '

5 uﬁe)g” (loger - ["ﬂgl))

19



I c‘ e +@'QD ﬂ{’(
/ S TN [Qﬂ 'Dﬂf#‘[ﬁ +ae~‘°ﬂe?ﬁ k. AI e

I ; e ' +a )
MlaptRet+Re=0 F Rp+as a J )}
R . L L. 4 Qoge b (o)
f o (0 109e + Balogedky + R eguay *7Te
Va=_t

. o 2
sk [ lagert + Balegdr * & logeds']
% Capastante of o' YUgdle prue ~Tago -wige e

. Yyne Consich
Considest - a pingle phase onestheod: £800 s ss!z: n:;-hes "
oP ~two pasallel e ondurtdl B ond B8 él’—me,cl

: : o C_uujomln"s PQL
leb —theio Sespectve o be Y& -8

‘ : A ard neial
metre mo{en{“‘l diffe~vente blw E‘Dnd&_w ¥
=The. totat - i
Qnfinte P\ane v 3

1
.-1-
a
f—"'\
=
D
_N
o\& -
|
8
S
>3
| FP Y

= ) aductdl B i
& ‘lGSl!j PO‘ten{‘\Gl difevents b!tho fi
mi ' ol :
% I e i . =

| @nfinite \ane— - ]

.’ Va = mﬂ'ﬁ d 7 A

J _ lo J
or 8 L%&F%g_/%/e’oo-% ¥
o7l

{ B - ( lﬁj&‘g{‘k Vol

: %G

20



9|

VﬂB = Q_Vg - E)-Q : S
M€y loﬂ@% &
Ca_pmHGme 1 Cogl © Q - e
Vae 4¢& C.
2T Co %Q‘T‘i

T, ply —2O

| loge <.

;C°~PQ'1+0n,Le <t Nedival 2 equation ®, gives he mpw.i.{—ance blw |
‘;I-H'\P. (‘_Dﬂduda'lg t’F’ Qa +U..')0 wide \ine b?kﬂ fF 7¢ doened‘h)
know ~the Capaitane Hus one Of ~the conductdl and @

| peutval point blw  ~them: P
.gnte ) %PS potential of o mid ~ point™ ku‘;h; wﬁﬁ Ojnél 31}'
Lihe potential diffesiente Huo eath C(onductdl & "
nelitval f¢ half ~the pd b_'@—}he_ torductdie-

v Cag =

Hhus ~the Copatitance -{naaound 3l capat e o nevdal

31 “the. oo - Wiske ine ¢ —koite —the line ~o- line
; ) ) _
' O—te—4—0
| 8 |
' ' . Can = 2Cng, ) Cpn = 2( pp
CQ.POJiJCan_ +o Aeudoral '
Cn=' Canelan |
. | Sound Conductdl
@ \ lies Ol o géo\id S{OU-"CI Cond
Note?- E?Pdg)*m @ opplies Oy ™. o
Copaitane @-o X9 Qebied Loed
u Lpaik N 'E‘Q dhows —the thriee CondurBls 8
ﬁ) gdmmd-sﬁcal . ad thmngmigslon

ne havin
| o ¢ -0 the 30 Ovesihea: : . e -L{“"";nj | %
i Chasges Qa1 Ao 1 Qe pes([m e P !
1,

i dm) fom
I[QE-—P"\Q Cordﬁwbewdﬁ“(ﬂﬁl‘{ ) @d
h othes: S 4
eéeiﬁa\egt%*gnle blw cond -li : 8 @-d@
r‘?‘ﬂﬂ& neﬁ‘fﬂl P\mw—wqg S‘M . ﬂ &
dx

| g 61 S
Va = } = dl*}mzoidlar}m@n*
f S 21 EoN d 4 |

_;2(133, s

21



1 " [[@aflog, - Loges) + Qe (10§ logd)+a,

Chazb_ 10695‘)1 |
- - Q wf&ﬂ —'}""1’ q’glu,'
= 37, [nloges + g log g + R lig @ + it ol

3T¢,

+ Q¢ bdﬂ%_\} r
(Qﬂ 10&_7',:,.—* + Qe.hfjg‘.—r R oﬂﬁc}"—]

s [l o o0l
an

Vo @& = e [anlog 5 — 60 bﬂa—hﬁj NG, Uqf‘;'l"l#

Va @ - ._.@._“._ lo@___‘i. Vol |

Cr‘ ~ Ga /@f: . 21 €o P[m

—_

—_fé‘" - @ '|Cl I' -S‘-— )
D, 2T €o [S]Ji&i | hﬁa’ =

Qniloslly Hhe  éxpoietsion 81 Capasitanie ovte the fams fy

Condutst B and ¢ - | .y

I“ﬁj Uhsammva-l;@nco] QPaﬁfa”a ‘E‘d @houa& qg—cp tstan;,Poid

line  havin umdmd;g;col épcu_tncd . let O; Cl.uumeajan

| Vp < _};‘_e;' [-—Qﬂ 'iatzf’\* QBl‘f]Qd' “Qtl%"a%,

V&'-‘-;é; L—- 6)&\06(3\ - Qg Lc’ﬂedl — 8¢ QD&"-CIIL}

“ Va = ;_,[— (Wt VatVs)

22



s i
T3] 32T [Q“ L}T{L‘_k + (Qg+ Q) chjogl_

Iy

‘J..z" a
:&“_;‘% | [ ld!d!.J
T 6Te L @ log, Ly (gt |
= wda [ &3 ks )bj’me.]
~ere, L Balbg, L - \
Eio j il @n ltﬂe’ d;dszJ
= 9 A d
6T Co Loa ‘@%C—J—:L g Ly Qﬂ. aﬂe didada
A 3 21 €Eo 9!
- O
[0 LC*ldldB V3 Qﬁ LD BdidldS
& e 2 ) T 9Tlo Je 9
®a 9_;12_q‘ :
= Va — Flm
'tode 2y d3
\91_*

Problem :—
D f f"tk +aancrmiceion Line hae +wo pa‘.m\ld tondurt8ls 3m
:OPOB‘*' » Madiue of eauh Condurtl bdnd/c,n calulate
—the  Copauitante of the line {km- Gaven ot

Lo - pe5uxio’ Ym
:2%_‘“ Given: A= lem dz= 3m :3000““”_

' < 1
- e = LS o TK%'%G‘{'X1O g D-Q‘ng X \0 F/m

Loge dfgy '“°ﬂ‘ { %00)

i - ;

| Cis 61 US 1Y mo‘lF'ka-

@ A 3¢ Ovestheod tstanzmiction \ine oo %t GondudctBie
f 031&0!13&01 ot -H\& (Snens of :o.n wi\ﬁhwfql “Eﬁ\{(lj‘\d\( (‘R-
Iy Srex éﬁde . CQLU-'LLQh: “+he Ca.pai;l-kan(e_ of eadn line wfd;“gl
| pest km - Given —the diomater of  eadk conductd) fu V250N

St O L2S < o ba2SLm
‘ = TR

=
d -~ om= 2000™

-\
offlo -. 2WKLRWXL o ~ ﬁm@""
&0313/51 L‘jﬂ& 200 i

0-62%

v

| = q.ouqaxts' E/m |
e = 6y K6 Ffkm = 0 00T Rk

23



—

———
~

E .
®’ . aq S50HY ¢ 6bkv Ovesthead  line coodustd] o%e pln,, |
| N\ a hd\i%on{nl plane ac Chou)r). " Jﬁj «~the (.Onduri?;"”rl'

é‘jmi'h* W Lasen « 34 gne line lengih 3¢ PO
_ " . Capaui),,
| hduhu— (v capantane /phase  (iD ¢hasging CwﬁiJ <
| Phate astuming Compléta +taanepocition ol the Line -
i . a 0. ’ L
',Sj'i-l'\}r' ‘)TT g I A *_jij_a(—g—rg‘

rk: 6wV .‘GGKIDV . EI
| | &= 0=l o=
; Sl % o Ereh Co- 3'3SuXIO

21€0 _ 2 T2 254%10' -

v ne o 'ng._tﬂ-{gl Capo.LHMH o S— —
| | ﬂgj.i L"‘(j 0q1
9 e )

0- 61§
Q= %’dld-:_,dg = 3'2‘KQ¢§KQr§ .~ 9:]2%100 =

line o nesitral - 0,009 HF ke

222.¢m

Capasitante o
ine o netral Gapasctanee 81 100k 1@ = 0:00HXIEE
| C = 0UMF *
i Ly = qy_&_ 66,000 xayfc
- %ngggxznxmxo"?lﬂﬁs = 10+ §¥
3

n line having howe ConductBle €ach ka\:ima

fod Ok GMD a9 GMR
aed k-0 dictane &

B3¢ Yoonpmicsio
a Sadiae  6F ?_ms. ’
(b when ConduitBis ose eg‘mud ép

]

8roy g
i) when —the Condutd) 2 Qe h&t%an-kal!j 'éPaLo_cl' ond ci E‘contt
blw tren 7o areile- - B ¢ |
@Dl"- ™ Radlug = ﬂtm!j - '?(_;_O o bim @8 -

no! %Cnrdm%&s =3
ég@

GMD = m

o],‘."-‘clg_: dz):d:?m




e ————

u';“““ SIS, 0 Hl

G!ME‘ e G\‘MQ') T {"|l.|\"{p.‘l n,t I“I_i.‘,{ Lr.,l
ol 098X 02, = 010l6m

— I/?

GMR = (EGMR ¥ tympy x R )™

: % 016k 0016 x 0 Ulb

m: - C;' O-\ ‘)r-(:\J
1‘1}..’) —H&l}cm‘l n\!j f@l'xuecl vy ' & 3
| _%____@__ %?

GJ‘MD = WMD?&MDE e b -

\
GMD,‘; (gx\b)/l = 2fizg = W 3idm

e

&MD2 = L%XQ)YI = oy =%

" L%
GMpa = (axle)> = (3

GMD = 3fi- 31y x X (Y
Yz
Rz)

LG‘MQ‘ . GMR 2 » G

| individuo) Ckt's tnduntante

GMD and GME of . + Fx o
@ﬁé\dﬁv;m ekt and otol Induddonte oiait:% :
\ Cnﬁf:‘auxa:ﬁt)n which ¢ éhO“O"\ o 1
awm condusntst ¢ LM

eonn
Cho.nwj;»'f of U*'“'__—"i! e

g Um s \ \

| \ / ~

| = 1
J f / _

| S - ] Urn

25



\m d: S-Cm } [

:._._d_'._-q:—-_-,j\(m
9 ~ 1=

G = 2 GMR = T )

GMR  of prate -8 i Ay GA, ]ﬁ
Eab a)
GlME'n 2 [:LJ’\}KL\T?:E} [i“lxq_‘xqj L&\ ¥ W 2

\311: D-:]:t%‘&xiﬂ :Uq:f*%f el W = h I

GMR, = [(ﬂ'%zx\‘,’lf“““qﬁqmi’( L B RSl C U |

-2
% 00\ ; -,n FRE X0

.@;ﬂ:’ 0-"3‘%Q_m, AN~ M) -t | LA A |
1 2 ll---. LB ! | S

= . ‘ o | |
| \_'15'.!"

\ s
L) |
g
I
) \
! ) 1)
P
: el T {
| o 1 |
[} - )
- ' 2 VT v A
% ¢NE B (fa ; /
i | H ':‘nl'l \-:
2 A ] :
| [ I =
1 r_‘. ~
& |
1
]
_F N [ !
']
¢ ! .
[ ]
»

26



S

find GmR  of a;um Co‘\f.‘dusl&.li.of) which Te 'nav’ma Cerﬁye
“to Centare chgtane §¢td"

B8, = (o g drlia)”

GraRy = (o' day dzgdzq)yu

GMmRs = (& daz day d&i)yq

Witidup = (Qdumdu\&E)yu

chy = [3g = V24

dw= Vaxa - V3 ,

6me = [ (v g zd d)(1-d-d Bd) U‘~d-t“ﬁ'JJ(“"f*md)f |
SNl 4)"] f

= [loass (1) (d-Bd 'JJL']VL

27



UNIT-)
| PERFORMANCE Op TRONSMISSON UNES |

D ikotoductions |
—te

PQ-S"%?‘"'\MLQ of -tslangmigion lNne St decided based
[ on —ne -%“Ou.\\“\% Fﬂ‘:‘ﬂ(\me’(ﬁ&\_: '

= Taantrmi SioN g-ﬁ—%uen%
= Voltoge Requlation: ),

L5 powest fow (pouoest Caganity £ e’ Line)
* g%%umﬁoﬁ ‘aanamigsion Goe %¢ defined by the aalio &
&Q(Q‘uﬂr\% end to —the Cmcﬁnch end 'F()Loesa,
'W= -{lmoo |
Pe
The povesy obtaiped ot the Sxete-iu‘?nﬂ end of o tstengmiction
e e SQanG:S lege~tHhan —the éef‘dlf‘% end  poveA due ~o

loetes 1t ~the line Sesictante s | | |
B i VS i
f *\00
Serctenq) end POk

M“ X100

Ne s coteg |
Cou})g ane —the &ch‘u%% prdIVol’m.&Se,(mw
Ve 1 and coeP¢ ame the ée_pc\;_na eny
slent ard poroestfauts) -
when a toEneREION line. .
\b\'&c:'ﬂ@ daop A0 e, Gine due

of e lne-
(Vg o tre L

Fe Stesudb ¢ —that & St U\fjj end '\Jol’tOSe
fo lese than —the ée_ndth% end \Jolﬁ:fje (Vo) - Thie Voltaqe
e*&pmesg@d oL @ pgsuen%%sj:

dsiop  (Ve-Ve) on tre Line %
o stetening e Uoltage + Ve and %t (alled Noltogqe sregolai
N e diffestente n voltage ot e Seteivinq end of A

o \oad ond A load T¢ Calle

~lsanemi ggion Line blw
“Wttage m%da&‘mn” and % expste cged AL Q peS\ce_n’ccﬁa

of —the B\Qtel\hr\c& end ‘JD\{Oﬁes

wheste, Ve, Te &
and ' powest fotd
powLly \Jol’uﬂe ; QU
Cusioont y hesie s @
ane and “ipdur\onte

s (_09\9\&\0%
4o

Stecigt




\L&Q‘HO(\ - Vg - VR X100
\r

% \ful-l(?ﬂe Qaj
i : ' : and opesiation I.

‘“‘ka. “?ﬂ‘\P%HONr Con idedatont S Fne i gsn l.
i

of a SN M ESI0N \ine axe -
= fDJES\rnir\cﬁior\ o \Jo\kao_ d'iOf’. ‘

= line \oses ‘&
2= Smdenﬁ of -iStonémicnion line -

= classifiation tf Oueghead Jei00
|I \ LL W=

| erendma wpon ~the mannest N whith ¢afd J:Ha :

Tele L , ONe

Qo O\l.tour\‘f_ ' “Hie DU@S{head -tstanqmm_"-mﬂ e

| classified as?
1) ehdtt Jo0nemMi<eion lane

Qi 28i0N koine -

%2 take,

2) HMedium ‘stanemiegion fine -

13) long 15anemiesion  line:

D ShE toaosmigsion 4oe s
[1xhe  SS LLPJF'D

x whon the lena*h & an ovesthead ‘oana mi 140N

2ok and -the line \fo\-kao. 1 W\POS{&%UQB
Contidested as a e+ dsiansmiccion line-

allest l":ﬁ'p"‘ and  lowe \Jol"rcae ythe Capaciante

* Due o £
l effe g ame ém\\ and  hence Can be n?ﬂ\gu&d,
g+ trangmiccion

o while Etudying e pestf@imance of AN
line :Qn\ﬂ Serigtane ond enduttante of ~the line. ase
~laken Seto attoudt -

3) Medium —tansmiesion Line 3-

lowd 1.e-y <2ck)

QL %s wsuall

H when the length o an Ovestheod tstantmistion line %
obout g0~ ke ond —the line \Jol{c&cje Te mode&dtéﬂ
high @) »apkv<iooky , i T (ontidesed A€ 2 rach

~toantenetion Wne

Duwe Yo éujf-%c‘\o_ni \o_ﬁ'\l"\ and \jo\{o&e of the hine , the
Ca(m;&aﬂte efferkrt ame Yaker o attount

# f8 puoipote & calwlations | ~the dictsiibuled capasitant
o e \ine St divided and iumped % e %\N\UQ’

conclensestt thunted  @aoce the line ab ©ne &1

mele  point ‘e




"

@) lerg taansrnission lie

t Lohen —the 1“}3% of an ove thead Latan crnia ¢ or {

e —than 16okm and line Voltage % Ve

~lookv 11t T contidested acg o long

A ‘Fgl ~the +9‘€'0*lm0nl f‘Y (’\“!"‘. o line i 1he

oS\ € [U\Qi('\ﬁ‘_‘.’lt’c'\ Lent l‘rﬁ?{ﬁ\l\.\
le:ﬂ‘l’h OP— “H\t‘ line lc‘ f‘hﬂr":l()llt (Rl
—f81 solution-

pesfBrante # b 08 taenumiesion Lioes

ome W-‘(ﬁ‘pljro.r\
p

oo ¢

—‘JF\_E eE-EeL’c& b@ line Ca(xlu‘:onw

A aantrai tton Line -

K

ine:
{ine

Ayl lllr"1r_|'rrli OVOH

chdl
?'.

e QQJLLNoler\l- tkt d?a é'\r\:}\& P’ho.te R
hae S Shown n %3@ &

|1 1!““ r\ir ol e

Loiantmi CCion

1 r\’} lrj_r\} ¢

o Lhole

e orf ('I‘f'q,tPA

7 a et

b ~toansmie ¢ion

AL
s

<
e
o]




#

Go L‘gencl'u’nal erd FD'-UQ‘f Loutdr | -
oD ' \)2 LOQC_‘)Q 4 3R

M) powest delivesied Ve To tbPe |

L
lne losses = T°R v de\ivested

L : i : Qent Out
"/D Iyantmieion E"F'Fl(l_‘eﬂl'i-j mmq

—
I

'VRIQ_ LDQC-PQ_ )(IOO
VelgtchPe + IR

xX(0O

| Fo.oe»f Svnjr Out

%Ny =

I = a Woge U an
n aPpﬂiD't'lmat'-.‘ €x poleLcion f81 the &m&m% end Vo ‘?ﬁd ;
| . | DYaLL p@sapo_ndicdafh Lom B _:ﬁ
. ken Toc s naosa_lj Gﬂ{-‘-ﬂj

he Obtained as Lollowe -
of produted as phown fn #1%

Y | 5

o R
; OC = pp— OA+ AR'Y 0Nk A&t 6T
|

| = 0A+AG+eH

Ve =y + DR Get TXINGR
‘Rlen Convienient and

] L{ 1
@L@%‘}mi n CDmP\ex

|

nglu% on Tn Cﬁg@‘:\\% Notaton® .
| Pg.o.ﬁ.(-\q\o\e 4o moxe “the line
the phatdt

notation: L
“‘-'akirﬂ 32 at the Seferente phatde fd\:‘l; gy
dragmara 1 % Kt Cltml. ~that WP fc “the phras A
»J: and 'ff}? . ——--Q
N Vot 40 F e
\f& - 4 aa&
D . T dde = 2 [sde-itinde) i




] ( A
¥

= eajo)t Tldde -Fnde) (@4

]

i \JE‘\‘ ’_‘QCC‘\I“R . ‘r] Xy '.""c'r{\(? IH* Gordie ) - [Ph RS (5 fqnh
Ve = (Vg + TRefde+ Ty Cind@) 4 | LTk i -3€ %0 de)

g :lT\)Rv\-jRU{H&Q-! .r'.'?(|0.nrln }"}_f '(r] X ek g - R Cineh
"1‘-"‘*‘ yenell cand (On e
| b

]"!"\-" i tl""';\(' f q{'ft A ABan s A

I', ;

The éuor\d dAevm undest -the ook %
negletted  wirth  Jeconable  Attustany -
e_xpw-'s-sior\ 81 e becomet

Ve = Vo + TRAPg The tinefe

j‘h& ‘?bhou.j.ma P’J‘m'\( mm[& e noled’

,.‘) _A‘PPS‘Oﬁm&tl "‘?‘gimutﬂ ‘f‘&\ Vk VQ -+ :EP".F_"-Q,(E'P ‘*:’l.’f.\":fgr-r[f
aiUQS —?O:Lﬂllld (B]qu({- &QL\_}J'{Q —?3\ \0(1313‘-% Elr‘u(.q ﬁ ot kr.‘|r ;
. ess8l §¢ Couted £ lacw{}r\rf] POueY

Howevest appstetiable
factdle: These fde appaowirate  <x potection 481 Ve thould be

ngg.d -ea‘ la‘ﬂ%‘“ﬂ PR_ Gr\[q-

1) ke colation ¢n com.ple)c notobion ¥¢ % mBe pStecentokle
Yation and EML:)%
Line

- |
Effat of lead poweiedd oo

e ﬁﬁﬂaﬁm and efficenyy of . o1
dt?ef\d-b a LDng?ldE‘Q‘mfale | -Q.X‘E‘?f\i_ upon

animi<sion

“the pPoweY factdl

e —the load | v
1s E_?_Pu[. on ﬂlgﬂuj._&{iof\: ‘TLTQ Q‘KP&\GS&iOﬂ ‘¥3\ Uol{ge 91e\cjuq
+ &QEB&L- Loan sA0i 280 line T gqiven by
22 Veoltoqe rsﬂdaﬁm ’——ﬁza@;tpﬂ Hikfinsle X100 ilfj*’ﬂ
a/. ol ¢ 1 1 Vg
'Tﬂ{n&({)g‘ﬂ‘tts"”‘DK X tl'“‘l pé)
R (S LA §
VA Voll@@, 'Y%juﬂnhon e S =
| Ve >V
| CQI\E dwwn Dm‘ﬂu\i

L

e Telluing pessror Genduisiont

ohove gpstes(ioni | |
;‘1 when ~the lmA P{) e [%ﬂ‘jlfﬂ 8\ un{i‘j 3l C‘Uk‘\ ltadvj

5



Hak ZFM@REEL%&S When “the Umti'je W\jum.‘uon Ly
| e lesc than

posi ivée e teLeivin end Uol’cae Up il

—the Bendi‘nﬂ end  Voltage WVt
—the. Volkage oeaulation of the hae
% Pauev'-ﬁcwkal £81 angm(j

2) B3 a given Ve and 1)

Qeveases Lok —te deweate

loadt-

‘9 When —the load e extent “Hhot .E.)(;L

Qinde > TRIot(R Anery Voltege WJJG-HDQ ¢s nﬁq-k«e %2y
-"—g'q;é‘éww;;{“é:& Uok-k{ﬁe. Ve §u méle ~thao —the [*eml'-“a

erd UOHF@E_ Vg -
Y S\ a a‘wen Ve and T —the V-Ol'tgrjv— &:jda*lion - ~tha
line decveates with the detyeate Tn pf 81 fe.ndi.rﬁ ‘

p-b 1< leadi‘nta 4o

Ky
-

A |

D

:

I (Yete K& _
I
o, Rffet %‘Wm&m\sﬁioﬁ- efficienuyt TThe pouest delivesied
!*—b-’ﬁ'\e, load daPQndc upon —+the POU)QT—?OL\‘}& I". " !.splc A
| b vedcade (UL < R TR AT
' - R T e ACRTAS
Ve e ety oA
: ~ Ne? &k P|,-q.'f\ q 9
:.;f)-\!:h\ P'-‘-— ?}%LCE?SQR (—?c\: =l,I-Q) | _ ) ]’7(}1'-{ é_';""'ﬁ'
oFael et i TR s !
: I rﬁ’ﬁf‘b — \ \l/ J= 24 S i
Yamount, of- powes

R fo L\MM%MCQAQI%Qa‘tQN .
erd Voltage (WVe) THe

i bd dbaansritled i), Qnd | Stetdiia
load tusistent D fe "erQSlGL& patop&ih“or\ql 4o -the | load P‘F

Calje -+ Conpeqpuenty ( wrth he deseate G, \oad p-Puthe
load Cusistent and hente the line. loﬂuw

e S
ol “bron STiSticn e Shden

—thie leade 4o —the Conclution —thot” ™

6 a | Mﬁ ¢ ‘R .Héﬂdeueo.se ?n the load
pouset —Porhﬁ ard Vice VeSta:- ‘ :
A 14 OUQS\heac\ 19tan tmiction line delives ¢
| 3akv ok otp ¥ 1033]:3 Jre total e oi ttante and

’ ndurtive Seartane of a \ine a%e [0 and 157

Nookw o™

6



e s P{uh‘)x/el\i -Qeﬁhmine t %y r.j,_-.r”“;h_] ordl ‘,-'r-'1r,:f1¢,. ¢l
. B { ) |
gﬂ\dina e lC‘ [)DL.U(';\‘ et i[lﬂ Chy ] E:I“L I'If_'lr"u Q ry s ’_".ir_.-- 'II{IV 3
-._“U’ . i": Y \J: . _ :
kK= (oo kw) L) £l o {rq‘?‘f\p 0%
‘Sglf" q bl | ; ’! If‘, ]
= \h: EIK\D V {.’., L ’ 10
C..PCCPQ :D'Q.P:‘La =) “'.\ﬁr]( G € fb* K0 )
[0-&0] hﬂ? Ct}mpe_l'(_'._nf;" i 2 R T T fy 4 }L,ll
b 1500 (
t f
I L 172 j
0 - [
;- . a ok } 5 1%
. P N I
l 8
\l_1 F
Up= Vetjo = 23X10% O
P Ve ehdg N0 K Dg
T2 T lde ~j3inde)
0 d=zui-63A
= Ul 63 (0%-50:6)
7 = = SZrE%-J'Q(

\J] US-\"Q -._ (33‘1-‘,
A
. 21000 4 U630 Jﬂﬂr)(to-%ys) A
| 21000 + 2382 - § s5) d500+1:]5' = 3agEreR3+ | 25U

-

Vo= @3t ) ot = 3130V
N, 'Afj\& batween Vi and Vg At
< 2590 = ; o
& = tan 33%”)& 0u2
Sendmﬂ end powes fautdl angle
| |PL @g%cﬁ = 6EF+0- &

= 33 29 ] ]
Chdg = cox(a‘a L0q+) = O 396 Lo
@) Gae brset = IR < (a6 1o’ = 130 26UK W
L ne -
= \ookKw _
(utput = 10 Y ot ot

P:)Luew‘ Qenk
— 00K {0\ T 36N ¥1o

| S TTERATIN

[ sl ) poroe deliveved _ \\0O X 196
i yantmMmitgion N} - FOLUQ"- gm\— \U..':""IG

7



= 98-uu

Ve = Vo+ TR+ TX 2inde

- 22000 4 Ul bIRIORL'R +U1-6IXITXOG
V= 3370839V |
Caddg = M 22000 Yo g+ Yl 63 X0

A 33708 29

RN LIE 0'495//'

what T —the max k‘-r\ﬂ{h o km 8 a =¥ 4“‘0“““‘?9“0“ line.
having Coppex Condutts! of B:3FlS Cof |CFOLE Qection Ovex
A « fartdl and ot 3300V e
which 200kw) ak U-ﬂtj porve . ! :
4o be deliveved 2 “the &ghLiemﬁ DR* wansmiction Se 9o %
~lake lpﬂd-ﬁ-g_ stes) ttane. ot 11725 52 Croe |
(~oss Eer\'\or\ cmm%? CDPP@{ :‘ 0.':}450-“9_ CCHLE* \
@R Reuzmrxcd end powef' = s00x10%R
T Ivansmis8ion Q'Q‘RQQNﬂ - qoY. = 009
_ 200X 0%
biq

fine lottes - 929,292 — 200006

gu{hl\ﬂ e N T =.2)22 ;222

= 99,232W
line Covvert , D - kwxid® scoxio? .
Ve tbde 3300t

line loeses = 9PR

p. line loet "": Wi AR |
138 - 2% (60°6)™
R = 40250
R- 91
a S )

). Rq _ 3025K0995 {4 325Kl R

{ 925 16°

Q: l‘&’o‘ﬂ]é’tm ' |

-

I.- l&'bkm//



@ mos}lhoo{m q,*,"‘] “ f[' } MOy ‘”“ &) PR '| (S *- Me f 1.-\E\ Vit = O“Jrjk l-/\)
C\‘. 929 kV ai O g‘)r t:’lj ' '||'I"lC‘ NG ¢y '__'l A Q r"r\r..‘ Sroai Yan (e r‘*

e L-D‘\dttf{el T R R ."\m,__[”,.., “H'/M" ¢ poloy rrure
| Q‘_J Q@n&{r\% enc\ VD‘."C‘;C\ o U [‘ﬂ" (tonl nlr_]f. .'=|rﬂt'f~l';0i1f_)f Ui
Aoanemicsion G"@F“lf’ﬂt_l'
kw = 5000KkW \J¢+ 7
VR = 2KV Q‘ZYIOZV of Up
- \[ ; 9__7L(1(. .
(@QLPR - 0~Q,ﬂm1 g~ {2 l(l
’ e = 26+27° WO |
| | G . P_“ A104 SO0 Y f_:f"‘.
| gindg = 0+6 fog 17 Vewde P
-r R c UuJ-
| XL = b D= (6uA
- Vetgo = 2210 2= R4YAL = UE)E
B - (T —5 tinde)
| - toul0-@—306)
T - o1ere=)9ey | 1 L@QQ'E%“}
| TR ;
| Vi = A PP - 22XITF
3 Qu\o’hﬂ erd \Johgjﬂ s = VR | :
- (456)

Vo = 12815021 2926

|

;{

I ’

| Us = J(aals-2)k+ (3% = 12220}V

| Line Vabue @ Ve' O2 @V = A RI2820°8 = 22928V
'gFVR

[ -~
€D % Voltage Qat_dmil.or) - V i
Ve
122203 ~|2%00@ o -
¢ | 23 008
= 8 %9-6%1

= 2922+ 352KW

176 line losted = aqe - axiteu)txu
| y 3 D o\ B
| Tentn 880N effiaeny) * Fpoy 822152

| - qa-ﬁqy
w at o
Ectimols —the dictane owey whith a load & TSPOOR

p-§ of Ot lﬂ\-gb tan be delivesed b\‘i a s-9 “tyanemitsion
\ne MU\S '\dl.l-l-"als QQLL\ 0% S\QLTS*Q{\[Q_ \Jl_( ke .*—Ikg\




Qo |-

N

Vo\lage ; | _
A al ke é’letowli\j end! it o he VA2 KV and “lhe
loee 9n dhe -lvan(miceion T o' e 6%
line. Cuxvent, | 1. i
q. . PoLO o tivéve | ISCORK o A
e \ A0S
J.ix\ine\ioll“f]" %pmw-ﬁn% Oy 418 2R0 AT
L
D= 820
Line lotses = ©% of powoey clelveoted
< pioH KI6000 ° Asok A
Line loeses 27%R = ﬂ%oxm‘f ax k2" % R
. R- A5OXI0* . g, 14N
axX QY
Re ¢jttante OQ eah C»Dnda.u"‘al pey Kevn Tt (EA%
[9:8'%\ of line = gq-lgkm,;{-
Yoa loac - :’[ﬁ_,unﬁ

A a-@ une delivest 3600kw . at P-4 o.gl
,‘ée"’dmﬂ erd Voltoge Fc 33kv Jde{meine;g +the SleteNim
erd vo\‘coaQ Gh line cuvvent G +yansmi ¢ ion -e—fi%uemj
e Owsictanie and Seaxtonte of eath Conclutid asie.
Bl ard 5'540 Slespedi\{lj- |

Recistante & eath conductdl = 531V

Qol
= )
Reartante of eauh (,ondy.u“:al ¥y = 654"

Cﬁ‘tpg = 09 htﬂ L Qe
Ng IPu\ = 3.3000/{‘5 - 19,002V
T= _ PouRt Clelivered {ph
N RZI

L200K 10%
'\f,g}({)’&

8 = 15:0% 109 8
Ve -

by Vi =Vt TReadp + ML Sinde
" 15 5
59 = VRt I5X109 yg5.2) %00} + K107 %5 5UK06
e VR

| 190

P - 19052V TU1E /58,000 = D
' - Ve = 13435V
Ij v, hne VD\\QC]O» Oi “the ﬂQlQl\Jh\a 9(\(‘ :‘@'(\I%IQQB:
; 21,903V

J
= 3|'q3KV

10




ot . H'lr\r}[_}". L& o) ;

W) line Cusstent ) 7

“}‘D Line lotset j=mq%p = I} {9) '-'_a}r" (5-2] = 09U HRW

1 . « 5 . 2T
< |~«ran&m'.% Gon € H‘\ (A OnLLy : Y
) V6o 107 Ty

dante off (6tj2 )0 peo

Gl ahdit {atanamicsion line wih on 9mpo
(_i\qu ol FQ.I'\C‘:D’G aund D\Q((‘HJ](\;-{\ Oeel \J.f.”!fn.l("_ tf 120wy
SESPG.L"\\}QB 4‘8‘ 'éo'“e '9“""3".\1'\4’\*’-'3 erd oA ot o p-f of o 1 lag -
Deleveoine. @ F)LOEH' "-:-\)‘d["lth and (7 Qr'r.r\,'(,r_1 eod g :

&F Lesiztanie u\l oail condw gl R: 6N
- Reanrtantie & eah Corduddd  X= &L

load powL “?O"L'"B\ e+ D'qﬂ“j Hnd g O
Ve = ﬂ%’é—'@&; 63508 V

el 1Yk J

r SOl | 1!’“1?'

'?ﬂ'(
5

Vgt ‘___—fm““g < bq2R2V
Nk

Ve= Vgt TRCQ':C.?Q 4+ ™ Cind e
6992 = 6350%%+ TX 6ro-q +IKXOU2E

—¢. &%
A oL - I hde 2% 62X 650:2 X 09
b Bl Ll 000 ) (000
= 1,”qu0|’<”"\)
Oy

C Urlc@pt TR - ea50e X0 9 1650 - 0:Q%log -

o Coudas MG 280 1%
bookw) ot WKV

& A o-& (SOM% ¢ head line Bupplies !
oapl \ag - e line Stesigtonce— 9. 002 [Ph Jkee
e Galiulode —the ée.nd_m%

QAndurtonte T o Amt (ph]km' &
3\3&0":’10:\ and ¢2$«uan5 of- Lorangmigsion:

Lk .lora oves
and line

erd UDH'O%Q

\Jbl’coam
Sgk R = o:02R\b = 0eU ]
A= 2N L= 2Wix sox b = O 1o X kwo
T ave &P
L AVe
Vg - M¥IPT. = 635
a | 1= pooxvd = €564
dei'ch o n.qLa_;t :]§1ﬂ®ﬂt 0-6 o 1 N 3%63‘;11(0'3
| \a= \Jg+i£@e?ﬂ-i.'f'flﬁmﬂq
|
' Ve = bsIEY
“("VK 6§(§"6'S§| 3
: xiod = 2°8Q°4

°% \Jo\-ktja Q&ﬂulsa{\'on 7 MOT, * . el

- 97% = ax(65eL) Ko ug ¥ 62KW

11

i line locset



Japul powex = Oilpud porvey ot uec
= 000462 = |006/2 KW
e _Isllva
L(""&wj e Y 2100 = ',r_,-b;‘:_-’f.)(‘t
.ng)u& POwe?

L q99:38 %
N\'}ws-ﬂ. // (;DHT Lyﬂ

@ A 34 toad of 2oookvA £ 0-pf e gsupp\locloﬂ 6 6KV 4
¢y long Gnd 22 66X/

meant of o 32kv tongmitiion \ine 20

{'G-P‘dgum ‘Ha.nt-f-é\meq 'Tke Se st

eatn (onduriBl ote. 04 and o sh[km S‘Q‘P"L"“”J
[ **ant£81mew Pnrﬂa::-é

Olesizkante. ond Heartante

ln-gn while thoee of Zuv.com

v $ind the \Joi\-ge_ necest ot tha
gaég % mawnto,

Foeing

TNans o S Bon efficie

S ard
6. 680 alﬂpau{we
ending end ofF dvantmigiion line when
~Jned ot e .91&&810&(] end - Dolay mine al$0 ~tne

end powey fouttd and +siangmicgion e#‘“m\jj

QH  PRecittone of Condutdl =0 LU R2LO = BN—
Recu tante of- Condwddl = 0:5%20 = 10—

93(_5,11(\33&
Rz cisfan(e

\

Equivolink Retistante ef ‘ransfdimer = maSiﬂ'R + 0 &'5 (33fe4 ¥
o iy 4 085 (B
Eqpl\rnlent Recutane of tvans by . a/€¢.hgla 1625
= prinody e
Steartance+ $ wg MF(EZ/M)L

| . = {2+t 0-65(33/5,.,_)3__

=1
pTE?'t,C.\.h Reils{-mur_ D? Wae Gﬂc‘ ﬁmg-‘aa]‘:fﬂ:ljﬂ_

R=' %416-25 =,24°2%
X = lo+2q-U45 = 29-4¢

Ve s Sg oY Vs Nig 4 Te(otqe X &INR
T- &0_00_1\0_2_ - 254 | - 1qpC2+4 3¢ x2u-2¢ ao-%(—? :%‘&'ﬁ-qs
@ x 22000 ) 0
N~ 20°6C9KY

|
; Sencbﬂend Line voltage = (2 %20:6€q = 356KV

. Ve (&
C&@g g Ve %E*IP‘ _\q0¢2 X0 8 + 28 K24 ‘2‘( 1]?2.613.3
' S 206¢€9

I
|
?

AT 2K 257K2u'25

“ Q.g - L
g - looo Fara = g l2 KW

12



(§ ! PO = secokVA XD q =

600 kW)
- Thran tmi Ceion E-H\it..‘emj - l6oo Xibo = -T2% _
J 600+ %912 %
= | & C{'
: ed ‘-]—» . \ : | ‘
r/] o~ ﬂmAéSLQE\ \\\:\\Q% dn ‘CLBL{ -!1mngm;cq;on |m4 (CIQ!LIQQ{

0N+ l_—}'hﬂ e'?fell‘ D{"—‘“\E I,‘(\e Cnrﬂailﬂnn‘t o0 h&“rjtﬁcl‘ll"f{ ")ﬂr(,'lliio ("‘Ltlh

linee have (_‘m"l‘ len{f]\'h oand fow \)Ullafdf’c “Howevesdy ¢ AS e ‘098“.'&
LU i & Uol{.cﬁﬂ_ of e line Sruveacer ) “the capadtante (‘_’,hl({(lll(}ﬂﬂlj I;:tc,-m:(
; _ - 3 . -

r | of goreater frpBltanie: “heste e MnBldes o Oh'm? lg‘fmm;é \lre.
Rl -‘..‘-“Jﬁ
% i attuay fnthe mackur WNaowvmicelon hne e, aRUCC
| capadtante must  be daken frto contidesdlion: the entisie lergth
“he m{’adfﬂnw fe uni-@&m&s cliﬂﬁ\;[qut“" DU:;” '-HA;; Mo (aéaﬁ

. - wd i Sinaple ¢
of e e TnBdew o make e calulelont (T e e fam -
S A% QQLLLMBC"‘% be lLer"lPi?rl e onten

' iake s S0, "he
)1 CapauriBle phunted  ouvots the \ine O};;e i) m%:; .po
| (ine capputante QVes Sea whable Ouudole  Netw

+—the most c.ommnr\l:j uted m™ethodc ae g

b tjorrminal 1= methoed * localised c@faan% |
cnd tondentest method: method's b

Ao f 4TINS g
¢ . gre 2
3) Mominal T raethod: . P
 oethod 4 tance of-the line
Condencest Pethod 3 Tn Ahis, method e capaurtad
N AN =

-

pF T e 1T po
b
| nd :
. 'lﬁgpa (:?.? e ok Ve Steceiving B\ \ood erd - THit roethed
Shofe lurnped ) (ontentoled ok e load end Oesiettimoles
(- i
J@ﬁﬁ& = loeolinirj o htje W:::fmne of Hhe 29 ‘i‘&LOI\Lm\L:'\onophmlinE..
the effet of capaitane i 4o Wil fn-prote nstead
hown ag¢ St ¢ mndle (oavenient =

2 5 ol iR
- \ine Valaes . Léh 3¢ : .
| "R ey o “JLI’(’\
ek T = 408, R 2 tphad vy <) s
| R . Retistante P ¢ $= Ve 2
- | 5o Sleartance PEY
A o7 Sndgctiye phase § |
e e anitaine PRy phare Nah a
e = . Clopoirtlh

: fadsr (L .\-rul)
Cosdr = Sterening end POI’“ » :iﬂﬂ
- ered Vol f'l‘a
\ '\h 3 genclm% O.%L

Tak{)g%m meceu\':j end \loﬂat QM*\L ?"\tgiwfmta_

=l - A g
] S _._,v!\o‘l"%cﬂ
\JR : vR-\-JD Bk Q 5 eo\"
J i‘,’; -3 = . ,;.hlf-"-;-'\ (G amN
e g e - Tg ((hde~ | 2ingr)
= -5 ) —
- oel do = 3Vpwe = gomfe Ve

e demﬂ end (usdent Lo e Yne
P‘r\mvdl cum of Load 51 Co.(:m.x{oma_
Co.n\ran’t'

13



.ii = ig‘# :]""_L
= Te (Lc'atpre -q2ngp) + 5 atife Ve

Te edg - §Tg GUnde +320feVe
Te AP '+ (g_n.f(\ig ~ T linde) '

I\Jpl\ﬁe d‘lnp lphqtﬂ = :1'.'2 = ji(ﬂ-'rd )

I_gerd'(nﬁ end Voﬂrﬁe h_\}z <, _\7; .\.H:’ﬁ'é’_ . 'ﬁqursz (R—rj?&r.)
=vhe mrﬂn‘nhula. of Qondln-a end \J!::"f'tﬂ‘id‘E V' ton be Caluldlad
Vs VR (100 |

Ve
. powerd dedjverad !Em
AloD

1 Noage “Tan ¢t sion e'ﬁﬂuamd %
Pouuer{ fen{( p\us@

A Noltage ‘?ﬁuifﬂ-'mn :

: ey celive photre

il — e L XD
powex deliverad| phore -l—lotSea/
F plc

e

= RJe@dde A100
VR T b g+ TR

E':milc&[iom / dvawbai ks 2
—tesie f¢ a Contidesable exvdl about 0% Tn coduidations becarice
been QAstumed o be

T

oYt
R f{I
= ks

2510
B | e di&‘k&\'\bui’(df Ca,FO-liJCCIﬂ'LQ has
el ‘ tu.mP¢d A Com.en-hro'ﬁgd J |
9)—thit roethod ovesie stirnate ~the epfet of '1;;:& _CapadTQQL_g-
‘ | ' Be—“‘“"—,_*-b Conpouj{anu. Conrae 'r_k'cl_g],u-:.-r_:—ﬂu__
probles , , , | load -
E J ! ! y o -
®|-ﬁr medivre =0 Aaneend £40N line toOkm as —the -en\loc.mﬂ Co"él”“‘h
Resistante ke = 0200 Em“."“‘fik"\ Al W, N
gus eptonte [km = X’ Aernen Recaving end Lire Voltog® = | |
HAsturne —that—the Aokel bine Copasitante 2¢ locali ced cﬂ:hiw\’
Lo erd okone  defavenine. Yne \ine ¢ Aeluesi 157000 KV
sard 1o 'tllu&"wo'h- YO
R Te

oxpt log - m@-ﬁm phasd) dioq g
Ny 7

SF W —
. R- o025nlkm * 0 25 %00 96N
) {8 D-%'ﬂlkm . %X |00 = R0
| Y = tuxio® biemen —
l Ve = 66000V Ju % ot
Maes s _ (6,000X Tk
; = :d.‘uﬁ F 66,000%0°8
|
| :Ig = 92844

Q'mtpg = D'Glfj

14



—
. - o o .-
Te r LS e g Qma[g\ . 9qu( oq "0 () !

fenfeve = 4 , 3
1Y xVe R (k oo ¥ 661000 I

= . 919 =518

9279= 5190 ¢ ) A2

(621D

| \ i —— - -— -
_. dy = J_(;:-111+ (aR)+ = 24vA

! i o
‘ﬁ) Vottage chop T2 - smot (201

_{.'? 3 W "‘.;‘);?

PRRVITRILT) LS

z 56;0004—'\ weqi+\ 16210 = ATAIS +416210

aail

29683Y

79¢%1- 66LDDO

Pl —— ¥ 100
66000

.‘ My = J(a4qn()‘*+ (16210

Vi - Ve
e P OGN

Ve

lﬂi) \Jol{c:.jt Rfjtxﬂaﬂon > - 20 Sk |
) ‘prate a‘ﬁ[‘ blw Ve § Je
6~ toa' (229
. . 223
provi: ase, e 8 & W
©; = I—{-aﬁ;' ( 16210 ): - ¢o”
l 17918
Bo= 1896+ D = 3oub
Cosvl = Cos(30°46] " o-%etc:j/

Nomisal T~ Method2 Tin s method e fie
t

~4%8 9"

capasitance 8
o?--"he lina and
1Lu'npecl on T8

N

8P

amed o _be Lpg_tents@h_e\_a*_‘fbs.. riddle point
RO and Steartonte ohe

Theoefdle n thic aoiangerrent—
half -the line - One phase faf
¢ G advantageous +o wlk

d\ﬂ' i ;(1:1
half
athest A
pa changnq !

Jhe Nne Swsittanie

de at thown 30 '&3' .
sient Towng ORA

Ayantmy egion bne gg ghown @8
&£ line -~V - line V

®

e -

B | g eapteod
Ig\';ﬂ 4 (1\!.).’“ Phﬂ-&& ‘nt* B = im“ w&{S{Q_ﬁk thakL
o ',":@..vaj;ll L, Ml g R Xt 5, g, < Dndustive geadtone fprate
1 Coifg 2 ReteiVi end P":’“NH“—\)("LJ«M"1‘i
ng LY \Jolmﬁ" awots (“me' .
R = Retistant | Phate
¢ = mpmfﬂn“ fPh““’*
| ho \\e gending end Vol'Rg* [pkn&e
“+o ‘1\138\ 5‘:5.[0“\-@3\ G St Shousn NS €
! betouwd .
Xu

15



Keeivinag end vollon e "V‘ Ve +\0
L M
tond  Cuvvent g © Ty (Lehtfe - '3|'(in'|'ﬂ)

. e - 5 ";’ -
\lol\r:alv HOLY (¢ v V,: A )/?

AR (%
Ve +,.1 pffn’ﬂhy ]"‘.‘inrba){ 7y J
‘ L . b ]
F‘.\u‘ﬂu\\‘wv Cuvyent L, - e V;.’ .ip.u f eV ,,‘('L
- -y B fJ_l_.hl,['l‘
Sending el Cuvvent g ” Mok Ta M2
cnrlm“ ol Covyent l-c.‘ _f-f“ '.. - 2 '+."_;(-P K j
Qending el \Juﬂ?ujf‘ Vi = Vgt f ntJe a5
@.A q-¢ SoNy Ovesthead Avantrl s8hon Line 1ooKen |up¢] hag e
.fol\o;ulnti conslant ¢ A
h < D‘l.I'L

R’u\dnﬂ‘.“‘m"’
Tndutive Q‘mL{Mt;a’::“'/Ph on 2-J1£;< o4 ¥ 16! prerpen
Luscep T (O A voltaqe (3) Sen

Capml{anu
}Dd?-im%m (D Serdin erdd  Cutvents (€3] tenc-l.‘nﬂ en
end FW“-fmﬂ and @"'lmncmi:ﬂ.ton efficieny e n
o |
o Gory s PP 0L

: 1 lood of 10,000 Kw
Anppiing 2 balante
LLPPH " thﬂml 1. ene-thod - -

P\-:agg , R+ OlXIoD = O

o2 xloo 2094
¢ 100 = WKl S

Telal Seticlante
“Tolal Seatanie Iquge e X =
¢apautive Austeptante 'y - oouxig

F?ueivimﬂ end \Jo\iﬁe ’ﬁhc;\e. g = G&OOD/G e 23105V

2
Je = {DCLOXIO £ \oAH
| Axbex10>%0es ||| |
- T X
Chderor | Sindg =06 CA 2*1&‘% \0ty20 [
‘ '
de= §Y+Vg h
_-5
Ne = e 4)0 = 12105V nd
" - 2 "'"BCJL‘
=3 'y . 1alog-j0r6) = ¥ 7
T = 5&““%';5‘““’9) c:f\( v
3= ' 66 ¥} \0
P = U+deZ 4E > 305+ (312~ 365 )L )

16



C ‘\u"‘( "\i CL‘ iy Gr“.t - " ] Y 2‘ a ] |
a I']L \ ‘Oll( I'hrkl I‘{“i / - ¢ )
[} LYyeian ¥ | £

n")

andicg end Cavvenk S, = T4 T
' Lgqeaeqege) ¥ (~O RV HINEO)
{10 - j'lnl"l l.l,)(:\- ?"'l..-r'}' f
—
iy
v Qg F lDC‘.ﬂ
WU 4 ’l) '“f? - (29195 +)548)4 (371-3uqR)

ft|\~l|tJ)

P Corclinq erd Vottage v

. L DIYS (’-'”- v
69-53%2kv

L= woles+ Ao
’LIM \hhlo OF (?and:.nta ord \Jnl{oﬂe - L.\Dll.]ﬁ‘mr:!, :
I g
) 6, = an e b‘u._) vg & U 1Puo
r' ©x=angle blw Te 4.0 = 2949
| i ange bk W and I <6010

= l'q:>"+ 2q1”1 & 3031
' - . e1')

ogﬁnctfﬁ end pore Sfactol cosd g = Co (2087
N = D'Qﬁ’;loﬂ

ot * Ax QoS X100 KO 82 = 1029211
kw

rui) gend!-n% endl power = 2V X
I powes deliverved = \0,000K u
101000 X100 > Q324 ’:"//,/

R Lth
i " §§ Of‘\ Llen —————
Lo ot Sansmi ¢ TS ETOU

@274 ‘8- 5oH +yantmitsion line ook lnnﬂ
!La.a-a‘,r\% ond ot \\O kv - _W\e_ Siesi ¢hive and Steartante
: , while Cafa.uk

| 90 and ol Stetpectiv
| pest phate pet ken Qe 0211 pe J
P Pe C‘emﬁnfkml hate ° cdmlah R

r-ome adrmittante ¢ 2°5 X0
Cuvvent and votoqe o “the ém&f& end o efficenyy o
| 4santsmicgion - Lse. norminal T- M
Q;I’—T—B’(nﬁ aetistante fp\\cue \ R = 0:2Xto0 = 204
|_l_o-tg.l aseartante [phcnv_ ; XL = O'UXI00 = _UtoJL g
'_TO‘fot Lapau{nme ad mitan 'phom ,Y . 9'5 XID XIoo = »SKID £
-...—')

iﬂr\qse an()cdcmt.e { 2
B g 5 e

Ve = uoxlo"*/fz = 62508V

. 6 - :
| deg= ke < 6 6A = N (S ~ §2ind)
| J2 %110 X16%X09
| S W6 b (09 n-tl?()
' Cotfp = 049 , Q= O us g
— 16§ jho:}_

) Vg = Vg +\0 = 635KV



™~

N - e SR, P ,3€0¢ 07
Duﬁf QDAL ¢ :>VI ' \Jg \"]F- ZX(L -~ (w?gog"r('lU( “-J ‘D]J(lh‘uh}{‘)i

-
Vy = 65541-\-3]5‘1]

'd L s o, =t P
(hoogfnq farvest (2o 4y . 2.6 ki0Tx 662 +31513)
|

| oz = =0 Y+jl160Y

| e T:‘*-f: = (oS- 36 7) 4 (~o-u+_‘,lb"1) = Mo {187 4
5%ER  EiioA

| v: = ‘\?: x —531'27; s I

@ssaz—msqzﬂ(towe—j aq-2) (1o+)20)
63304+ 2342

Ve = mt = 63383V |
line Value ol éﬂ\dmﬂ end u‘oll;adl ‘=~ 63383 442 = 1671V
17)‘1‘{:0& tine lotset o\ ~the thvee phawe « ax R/ + 2020/,

"

T 2% W10 + 3 U1b16) %10

= or330MlY

S AR EN T
SlOJ'\SfY'\lﬂgtO('\ Q%uu‘ﬁ - ,.9—0_ KIOD '—"C‘S'lcl 70

%@\\;\e’ 3 | 200390 | /
l*& ) Nomiml Whm ﬁ. Y +his method Eﬂ@ tm}lg___(f'—_gmh

Condm.h?l [iey koot neutvat ] 9 MW

| hol% bein lumpec] ot the éendm end aﬂc{ —the Othev hnlf—d'

~the ﬂecuu.nca end -+ Tt % obviout ~ant Ca{xu tae at the é"ﬂ 3

=q end hots o effert)on Hhes Wne dvop +~Howoeyesr R C\cmg*z
Cusment must 'be added . o, lma Cu9131.en£ ?n B!dn "h OHO.-.n
-—hrto{o.l ée.nclm end  cusvent .

5"* lek Jg = load ﬁust&m% lpko&e_ s’
| R = Resistante ‘Pho.s& |

L . _I Ay Ao J,nd;.wrh\’e Seartante ‘pkaae_
' e < wmpautante pest phate

Coedg = ﬂeteiuirﬂ end power Hautd!
Ve 51 Qen endl Uo\{-c&ﬁ pest phase

L

-—’k‘l phmi‘\ d‘calrm“ "‘!&\ Hhe ckie, Iel &\Owﬁ in %Q %M%'ﬂ“«&

smmw.m% erd Voltage at -*ha ao_&mmm Phqq& we have.

\JR = Veio ' o alge- j[(c&ep-;wj
load (udsient LJR ~ Tg ((d\(pg*]@ s J
e ng Cuy W= " (o?cwm
"ﬁf’(an 1 fO.nl* at \oad ‘erd §¢ . ,),\.n\\(\%‘ o :
Ve +
_lC| Juo U[,L)v,z TSVt VctY{ R+

" b —
!gmd‘h% end Wttage 1y = Vg-ki??

A =)
line asient g, = 3}1+ 1\(‘

Ve A

(R+%0)
18




~1".

A 3-¢ 150H% ¢ |GDKen U
& ad i ttante of o\’

e o'
hﬂ-“ﬁ—\_\'\)ﬁ LL[:“&[QT\*‘ at tHhe (‘.Gﬁdl r\-'.‘ end ‘it . e S &
e B o i ! ; L,
G2 4w - gugw e
n e =D ~° 5
- h\,ﬂ"’t‘ 1 L ._ls = _fﬁ'+ 3\(-’ D ’.\=
g ‘_opla N % S
("C“/""ﬂ.-""' §‘; | I__L 3 LPL
T e dingare’ SN
‘Lr'\.l\ e
\ "‘ :

{ ctoante Snductive Seartane
051 and 3%\6"3

at WOKV and o-2pk-
d worrent

\ine Aelivesis HMW
end Uo&03£ en

)(,_:o-fkl(o' T
OTQEMOQ

y = 3x10 &x 15 5 A2

" g = gxoxloglfi = 63508V L T

_ :—L-R';: 50k10% - 228A -
{2 X Vo Xlp®¥0'®

CosPg 0% , Qingr =06

= VR -{:_‘lo = HEeK\ 63508V

ey
Ve

=> ‘ e

dp = Jp (tosgr—3&oPe) ™ 22%
—> e

asx\o

T
jlud= 0624 —31%2S

(oog—joae)_ L9262 Y—31R2S
Ty~ KE—E— - 63508 % ]
-I—:-'- Te *i‘?, 2 (2t 9~9 196°%) +
AV + 2 €T, LRHIRL)

- 62€0% + (2624 -31%2{)(‘5 -!rjﬁs)
g3 4} 16au2t = UL LRWAIRE Y

tine —to Line. gending end voltage = Q2 8%\ k{3 = 3,550V
= lu';-"{s*ku

end ¢

"

din .
gy qsx 10

\chasgng Cpoastent of the
| (8112 pyrequzsy T

:L_(';_ E JU? \”l

L]

28143182
| - e - _a.q\4 1R 28
| T -h+Ta" (peru-frgas)+ (=387 )

. 306:4A

&ndm% ond (uorent ;F:ﬂ 2 'gutvuy_

19



A 3¢ 500y (BOKkm line har Slesistane nduwctive seadtanie 5

Copative Ahunt admittanie o ok, 050, SX6sfkmph # e

b detvost Somw ol bky ond 04pf  laqqing. DefEAminehe
end Voltasf and Cudsisient— Accume momival -1 CKE £ l

(Eendlha
| —the Vne - ' )
gb” gi\jgn df,t,m N g 50H3 \" R+ Gomw
L= 'SDKT W= 1Lokv
R - old{km \
Cotgp= 08 PF la

Xy = 0:-5lkm ¢R Y

Y = @x1p b lkm L
R=0%1502 150 | VR = nox 1o _ 63-5-k\f
XU'="0'SX160 -, Jpn_ ; g o

3237

Y
et 1 ,_____-__“SO'KID - 6-9%gA

¥ = axishkise = M-S X6 6 0
Nty T3eNR 3% 635 X10*

v T S L )
T2 = edsen 6350ld oUW Ly ey T
I 2 o " l... / AL 3
TE Ga Cthgod feinge) » 3t 08-G016) 5 26+ TIIHEM
Tick ik §x15°Y TS | 13
Ty = VoY = cr5eg. THOLSXID T apsa
R 5 ,

(26,24 31962 (15

Ly = Te+Tey = ;m-,‘;&w%{—;ﬁ%‘i}%ﬁ:
| s (2a195-3969)

Tr= Vel
| Vaz Ve Tz = Vet

= (o33 195 HAAI)IV

{Re)¥0) = 635094 (2284u5—41a6:9) (154330

) VI
¥ T = jVay = j(anq-nr-—jubﬂ-lf)f s

v

P L R

Tp = ATy = [aléz-u=~jle2-39)+ (- 3-8+ 1R-25)

- g5g.Ho~{éu Y

——
—————

= er3q ./ P -

-

20




-

Slesictante
| ,Pk'R lpl-.lkmucru\. ‘?ndu:hve Hom{amt /phlkm
™M L 'b“ 6 .D.Gﬂ ‘
) A e lme pupplies  Line load of? ;d:;;"“
norminal =11 methed

ab Gtkv at -the ,9|F_Luvm? . Calulote the
(i Len ond
drrvn powesy fartd] (h) anu_[a—{.m iy Tranemiceion eff;
= 0:IX100 = 10 s
X, - R: Rorw ;
q o O‘QKIDD s 50JL C_ngup: o q
] y = 'Oﬁlot’“oo ID , \’R"—' LLKYV
b (mm- ’ Vg 8458 - a4 105XI0% = 381105 KV
! 1 .3
U Y Ng = ¢ o) PR P 0!10 14-39A
U - Bt g .
i M= 7 GBS? sf*;-gé.t,‘t\o'*KD’q
| " COSPR =109
.:.Tl.'.l - JiVﬂ Bingn s us<
< %o [ (ot PR jgme =194 23N io- ao Ll'%"_]
___.-.--"'.-

) ml gt ‘ . _______.——-——-—'
E—‘ C'DG J L“
Ly = 4 ._.—i Us :5 4

1 Vﬂ + :h_ (R“'jxl)
g 4y0) + Lm0k 6%

- (380
L\D&-;G‘IT))
Vo w55 -t ae Y
:I-_U- ‘ Y Y _".:_r_,,——-——”—
TR _Ll‘!__..l‘l%"‘.»‘s‘*'i o<
e %11‘4311% 36+ 8090 qJ |
= —.-qﬁw{gq‘ﬁ—%.%
_qussor2 1062
] U_Iq_qoe__j65-‘4%)'(*”‘0”5*“ TReve
| IE uoqs-s6 [$889
gy )

yol5-86 ~

‘:[r“? qou- 384 +J
- \0. 62+ 80:43

) ‘?Q \ e ‘ e & ¢ J
sy, = Cot {‘%‘44, <09 | 5 :
¢ P c‘ﬁ":" 261
'\‘R (e Ll ql.ﬁz-— Sglo . I o)
DVt EL‘-’J’ = Vs“‘v,F ’ 5—0—5@75;*— .x\0D = 01306 =y
- g'\/g. .ql"; ('Dtés L .
9 0r6uMW

pg2 -3 X 133-5K

I3 Sendirg) and poud¥
. nke g%, Y8

20 & NUEYY .

Ve ey

F

21



,|-.J. e
= log Toimosmissien Line?

avoff o Rln YLI"‘ R{n

by 4
L
B
L A.\‘ .
o ) .
AN

I
‘[
’4*1’&@ leakage Cussrent Hrictigh £hunt  admitane S Mmaximum af-

\
A= %9 MEHIOD | i,k & 90k

‘,4\ ’ | .
Qo J/ -t
L Rl

5 100k 1| X

f:[f an GQCumPhDﬂ of {"mP(’('I

taansmistion line (having lergh,

found that AeAOUS @5l
(a'_,.u[d'.ltlcﬁ_‘

Cisttuik 7o - applied to long

exceed of about IGOK"“) % s
'peou?é’lrnmu

aste  Sntooduted 9n the
fn Bldesr 4o obtaln -Paiy deﬁwf of actuxaey ‘c’n~iha pe ufy
lines 1 the line

d frmoughout the lenglh o

¢ tant< oe
~mante Cablulationt of lon i

Contidested "at unif—a‘fml.d di e ton bule

~the line -
) oed] £ the.
RiuSibay mothamatical 4ocatment ¢ 91“1#“10”‘
Qa* 5-'5“'9"“‘"!& Suge b Lo @
éblu-}]on CP (Sl_-u.h lmec (J.:,\PO“ \a2 r’uu\t L'J»“,“
o gf", (‘D' T , y e

Yl,’f\ qn Kl,n lfn Rﬂﬂ Elfr. h/,.,

gl L

Ng

\)Q"‘d Hrante

GEK ckt- 481 8- fong hancmittion line ona phace Neutval
batis - ;
“The Luhl;lg line length e divided fnk 0 gechont eiuh Redtion
L —th Wwhole N
having line Corptante g, of “Hios;z fe :Ia |
Tihe ‘*Fo[lt)mim% F}nig mMay be noted -

5te line Conttant< asie _Ll.ﬂ'rpéimltﬁ

# line at T cutualy +he case -
'?ndLLHWQ &em-}m_e aye ~the éeaipg Qlemenﬂ

dictoibuled ovesy —the enbime leﬂ*ﬁ

=2 “the Yesistanie and )
) The leakage Austeptanie (B) ond leakage Candarctane ase

fhunt  elemebtc
I “the \eakage pusteptance % due o the font Hhal Copaditance

beleen line and neitral*
R fie \ +he enesiqy {o(Seg

| dame takeg frto attount
| —he leakage Condu ‘
0(u.lsun -]+wou3h iea\m%a ovest ~the nsulatdle & due to

CHlona Q'?«Eel = beliveen Condiut +8'|_(

Admi Haae = [ Gig B"J

—Hng émd“"ﬁ end 0’3 Hhe lu’m ard Aeevoacgec (_onhnuouqfd
“+he &e:ew.nca end of Jhe <kt T3 appoivached ot which

point g4 Value Tt Qeﬂo-

_______&H__ﬁ______—___

22



7&';3'1#:'5 BP lonQ  Taangmission !',-&, I‘ R’iﬂabux HHP!OHJ

R Bt T i Y
“ef(‘d (athU\ One Phn((, and T A3 -J_.' ) :
P S T
ntll¥i‘ﬂf.‘\.{ Conner.hont d\ a | ! “”r el
! | |
b ‘iﬁe_ wH . I L < | [
¢ v th m\Podama_ gsdi ) V& P o

ardd ghunt admittante

,;‘, II 'I ._‘ J f l
of e line wmfdimly | SR B
dittoii buted | | ir !
Considea o gmall element™ ' _1;'_ ~' ‘rr, ;

fn 4nhe  ine of |9'1‘_‘]=’f"‘., dw o A
Z‘x“ﬂﬂkd at a digtance % FProm the C‘lrra.vmr] end

‘?mpeolanw of 4he line peor tinit {ﬂng'ih

leb | 2 =1 8esties
¥ = Qhunt ocdmi ttante 6P he line v
Vs \Iolincc]e alt fhe end of element— “Jocoend s ~"1vaiﬂﬂ end *
V“\'-.ICl-V = \J(_:ﬂ-\uae ot the end of  element 42 wand t 'sonrl'mﬂ end
T+4dT = Cusstent | entesing the E‘.'Ome.i:‘{' d~
T - tussent l-e—cc-rhﬂ ffav"lﬂa ~the element el

~then {81 +he pmall alernent- dal "
ZLdn = tesies Rmpedanté
Ydx = SRhunb impeclamo_

y dv= Tzdw

Obuiously
‘%-::'— = T'l, ’C ¢ rr.;.dl‘ LU"\PS"!’ at the
Now » —the Cqsnﬂehl-'venHStl“ﬂ e e c;.if—?_-emmg T _he
Cuastent {e_cw;na dhe elementt ,i’s.']‘ - The o{l—lhle By
Coostent  -flowe “+hvough thunt _qdm:-ltan‘te of elements
AT - Cusl.S'IU“‘ —H'nOl.Bh éhtl.ﬂ" adm.Hnme
dI = \!'Ydl
dTr _ v —_'_3’@
X 'd =
oiffeentiate eq O 2¢
4y =79l
::1 B e
Hon
e
eub® n ahove €aHf Y 58
dyv (vt cY, —Vy =P
dn e
Cah L iy il
RS 1 R T T
p=Yr 2P : b e
s thguantia) cqpiton T2 ziae T be

o NE A YOS | ST
o i [ L an
,\:ﬂo{;-y\'kﬁb v = Aeﬁi*.{. BE -———’I@ lf!__/(eav:ie‘_‘
Te ol | 4
. . @ ot a we get |

23



1
o

= +
T dx

Nz » m-'x] vz 3
T: & |afee  + ¥ - 5o

ge —@
a,ml V= At mﬂﬂhk—
\fe '
\ om e.qua-hOﬂﬂ@ o k= 13 'ZL-:-.J%_-__ - chaxa
T= s _‘%e —@®- ._k*rith_c.tbh

“The chastardestistic fopedante  T¢ alto Called Qs Auige
qu':eda.ﬂl“- '

!i o R: . | RijwL

| Gt | |
“—Fé‘l long length tine R=0) G0 |
| L

| rerle

oo Loptante. A§ B asie o be  deles mined , hente *wo bounda |
—Ay conditiont howld be known as men- oned pﬁle\liw&l‘a
—the .Snecewinca erd V ;

A+ X=0 V= Vg ]__:,@ N

oltege  Cumrorent 0%te kenowon -

T=- T
cubpitate eq@ ta equation @ 5 eopten © 1 F
Flo) —{co) ' .
Vg = Ae -+ BE @,

A
Nsi= A+8 —(D) B . p-B

L - A
o) e
_ % . 0)__&8?{0) ¢ galt : q C,;Ez’g
ZL ) . g(_' \]{Ja‘ 'l"j E\\'lc.
) 0 ) £ gtlt
R ORI N
. we = '
Btd éolume‘ and O T v b __P@ L
. Wt dmie | ba &0 Wy
- 3 : e N
= T EER 2, ) o id ‘LL;‘P «'}u"
, B - Vst~ Ty Zg] . \\3*:1;; \‘5‘}(}'5\
|| . 5 | N N~
| A

Subgtitafe A and 8 Values Tn equdlion @ G @) (we got-

—— QQ‘ T i
24



Ve [V +7 0
P V- Mg e s = F JPR,

V= \%eg"h; 3}\12c8~91+\m _ R o,
S — -—_— e _ L MLy Y y
i 2 h?— F 1(_ L -,«la,
Vo= oy P To'Z 0 o othy = € +€
| ‘*[t'“’-- J+ qu'(le'{'i*“j | _
: Ginhx O @

|

Vo= \.’3( Cot h?‘& ~+ JsZ¢ Qi“k\g’! \

4
@2)1‘“ 2= [v"‘*fm?cj e*?w. v Vo~ Dade éQuJ

2e =
. \ r
+9x =9 €~Q14 2 u) }

' té‘c_ i\b‘(a Q‘Q )+:T:n'2c(

= ':CLC \Um‘iin\\pi + 97c Coc,ln&)t’_)

T - % Qinhhox +IS\C-DSL\P’K'

%

f

‘ RO&W&H& +he Q_O'LLQ{%DﬁE 'X—_o 1 V= Vg j'-:jg
1

|

\[9. = Va(ogh‘?ﬂ +j§|2( gm"ﬂ?f —.—@

deg = % Gah¥! + T coeh¥l ____\?@D

@ ond® with ABo equationt

Rn{_ip;é-“{"‘\
_;/\0—{-3(1\

! Compasie equation
E Ve €y \)5 = ﬂ\fa -+ ij}\
u T = WVet D T sy

—then  p-'CoshPl ¢=
B R Wk b coch?l
' Qﬁpwﬁt\j‘ AD-BC=i |
Cm\v?l-(?mlwgf —-%%ih
Coh™0 — Rinh™IL = |
CD%L\"pE = Sinhquoqg Roth (&d&?&'ﬁ'ed
'gldmm{t‘?hd A=D

'!7:‘.'. &iﬂ"‘?! gﬂmm,ﬁ-‘{3 A"—D

W .-;L—éginl'\!?ﬂ = |

gas e

\ o Hf\
; %u o Idhen o long toansmicsion Pe % opesating
.M ' & 1:ﬂhtl:| loEA Condiion » e Jreteiviag end

.I we.gl no-lo QA end dl -+D
- « ~than the Cendal \Jothx%& ) due
| Voltage 33“'051 d"’"ﬁ setente 08 Copauitante

—+he
—thie P@ffe{l- ‘¢ talled Losstanti
efPer\—

25




- o -08 = B :_Tt‘VRY v vﬂ’:g_ \
i ON-08 = Tt.x ____ﬂ__ o - .

- VR\";{ \

- \JR@“F()(”“) - VR (anp)Le

% P -
| \fa 2
,' OaA-08 = (e2nf)*LC
poe sente of- “the capaid,

Chcutamrd G\m&ent' Due - -the

' ~nte  Sn Jhe long towntmiction Line UDkamal" than ) o

psmd wre di ~that

‘I é_thﬁ%‘ Cu wil be
— 1= wyyent \
T ?F}' f ' ~ Curvent it Called Q8 Uw‘é‘lﬁmfl
j! i T Cusdent:
VQ L= ”l_{ Vg

|

'EG}' Powes losg W the Y

—antmission line due

f| —to lho&:ﬂmﬂ Curvvent; Te - '
, C}m’ahﬂ Cudsten- at -thic point P ‘
= ‘Lc Ll 'R.)
p“‘i-{-dnte_ pl?&l wnit lana'i-h R/y o

Resistante -{%1 praall length , dw = :rp
locs Octun Gn the Amall element cl'x

| “Total locs o +the enticie. bine ,
L 3

JlE (t-x)’:’ﬂ de  ® ;_&_R_ ﬁ(l-x)”clx

|z —-T Q?- \

dn
jP R dx

TR de =
bj P de | p
i ( Q j\.. \F :[QE bl)! ﬂ 2
10 V7% e BT LC___ _}'l): IR G],“J (-0 b
P ST TN L3 3~ o 3 [V Ta
L, £ 0 . :
PO A WP RN S iy R
’ ( ’1”’\% I T 5)CY
| - TR gm TR
J , R
} LU i
e B

Total locg o he entiofé Qme ‘l"; "-:*3—'

JPB'-sbtem on lD“‘ﬂ hmsmunmn lne
Constant(:

') A 2-¢ tansmicgion \me 200K M lonﬂ ‘has the “?o\‘row“mfa
Qesi&fnn_ttip’nlkm « O\6
Ratance | ph [k = 025
Shunt ad mittante {phlkm = 1'SX1®

._c_‘

26



s

(C‘mﬁdui‘é by ux‘mﬂ aﬁﬂ%ious rmethod —the éﬁnd;ﬂ e \,;i_-_- g!_
Cusdent when the line ic det‘.vomiﬂ o load of 20MwW ak:?;?—
lagging - The Sleteqving erd Voltage T kept tonstant ad— (lOKV:

Griven E’es‘adamalph R~ 0-lbx200- 220
Reartance [ph ¥ = ©'25X%200 = SO
Shant admittance fph > Y - o x 16200 = O tou g %

Goolies r-}rnPe(lﬂmo,Ph il LR - KL 3?*.3830 G [23 3
S =5y

Snding end Volt
Ne= VR oYz +3R§%‘gi”m
m - Soocﬂs L‘loo’( 5‘1"56!51'3 = —0- 01:)0"-‘] 000“}6 = o032 @?‘8

27



2TThe Sapul Nottesg (Vo) ond “npul-

—micdlon line Can e pxpiestod at
N : W+t —> @
T = CVroly —>@

wWhesie Ne = Qondi_nta 10&'1 \JDH&T- ,Ph

FIEC v Cuovsvent fph
VR = Relei\iima end Vo'tlc:cyjph
. o Cusotent

MRG0 ade (frw':m,‘i coed Constante

S i
2 {8la ﬁ?ven ‘aanemicsion line A= o
= AD=RC = |

Go| gHBk tangmission gt I

Une (apautante St neﬁ\etkd '

A

\fs: ‘JR*TR‘Z’ —R)

Compase ¢, © ed,uo(.\ion', with
ORN)
we et

B i e—
In,___'lq__%,(-_o‘ot\

Cﬁgfi_l‘l-iont.
cynlag 770 [ekich]
\=

Pfhp‘ﬁcidfﬂ =R\
Ix) -~ OK =)
Ly

% - . P
(i medum T31ang micSion Une 2

hara Nonenol ';r' rr_»e__Jt_h(_)d . dn e metho

Copasitane ¢ astumed o be
He Une _
Heste ! \}S“ \Jl"“l‘&"ﬁ‘

I \JS = VR*IR?—E‘_» +‘18‘-ZJ_9_-_

28

(stenesialic o Gowat Contlants o o Trantriscion Line '

—— e —————

) A gD asie dimenAioniess @and & axe ohme § Siemen e
ehgil laanermicsion ling the effert &
o he line Fe CoNt

.
F— T2

Z:es\'w: ‘Impndame
Heae ﬁ R %y
de = ﬁR —0
Ve
L

% Sd&it?\n

4 he whole line o AeulDt
Contidesed at- the middle

. 'Vl_' VQ'\-'IR%'—-

:P‘O’“‘ﬁ Sowar tesimieal neioBlk —the input Veltage ard Tepul Cutnn,,

Can he expoecced Snteomnc & oulpet  Velloge ard oulput” Goemy
clowient (Ts) of ang g

demed to have

al
£

speche



\2%,.: '.IQ?TC‘I-EE —30 )

g
I('-TR“IQ B \-"lY '

Te= Y (Vs T %_) —5(0
Sub v fnd

V= Vel X2) 4 Te (@ ‘%1) e iy
Compadte ®and & with @oncl@ ) woe %ﬁi"‘
N = AVp +8 Te

\Js_ VRLH‘L) +IRU'* YZ )
 : 2z ‘
= \+Y2_ c- Yy
B= z+ Y- b= Yz
Y P
Conditiont

A=D :)\4‘13-—-:

L [ebichy] — 8

Y2l =
Ab-Bc:1 D (L) (H1E) el

1 yi/2

RS

. =t [abicy)

3| Nomina) 1" Method : T hic method e Live -o- neulial Capasitanc
| %< divided Srio  Hwo halveg @ One ¥

« Con cantoated ot load end
and 4ho othey halfe S: ot z;enc!mta
Hese ,  T¢= T+ T

Teq = Vel/y
-' = 1K+l I :\\'
q » t Cy R{- N
"I'__'- “Ae + VR%
Tc - Y
s TR+VR-€+V5 l
B

'.—
v
1

R “"")@
LR+\Jg-r-% Vg "‘JRYZ +Vg‘f%_,
S -

29



-

1 »

A Ve (lf +,‘_f L\%‘_’.) +jnl1+\{;')

I = Ve (¥4 Y ?)4 'lg(HL) Y,

Comte ®and © ook © and ® '[

Vo= Ave + 81 ...__-,@

I5 T Ve + 0l -—-3@

Vp - &

£ R(HZ)+20% —@

Tg 4

VR( Yq A -~
1+ =) + (W E2) T —® |
ATl sy
o | |
B3 P= 1Yz |
\ 1
Conditions : \d M:f‘j

N A- i A o | Al L8 o |
=D 3 H,_'?_-—:H‘E_" [cabichy)

1) AD- B¢~ | \ . |

(HYL)LHL)_z(wv_) = A ‘fr- \,7__m |

s l+\ﬁ+}l{_ .g/\{-;__* Y%

(\*%}(|+%)~ZLY+%> =1 Qsaﬂ:;@)%emmq;j

Heste Ve= Veashiys + Tg‘r smh\f_z. 4:_30::1:2;%
W V“ES"“\JE + Iy w:kﬁ-{\ﬁw ‘_OMCM\
Compare 5t with Htandasd esuiatinag B e TR
| Vg AVe 81k ' |
_T‘F CVe+plp
A= Cm'\_l?‘i c,-j-g QinhV Y2
B- f_e‘ Vinh V5 b~ toshlyz
Condidion g, Nj%

) pep Codlishy) — Sy
hIvz )7l
2) AD-B = ) [mkﬁ]\m\r] [r g.nm][fs 3

EE——

30



OMVTR - ST < (bl

t‘—l e 7 Qoh[r_,q I,Lq_
@&ﬂﬂs %Pedonce
Su}l%‘z Qmpadaﬂté LZ() of o bine % "'"’{Iﬂhvr_l ac the

Fapaste ook of E[Y i€,

wheste 2 % +he 6991‘.@( glmrmedante (R+{%) and

Y f¢ the chunt admittante (Grt)8)
fc the chaxactestichic T'mpw{cmra

' loce
Kustcae ?mFQohﬂ{Q of o 'O¢
_ less line-

s ¢ e and obel haiig
for o Line hasheg PRl y

Ze s E . IR—*'JX z xm.-;,u:m . ";_'cf_/: |
>’ G‘+-I‘6 O'tju—)( ! d'/u..)(_ |
which f¢ puote Kecietance:
head Une -

2t hac o value of uoo o oo F& an OVeA
= Yo o 'G:DJL $31 an undesy caffouﬂa cable- 3

| 1 e Zgus{ﬁe fpedante of a Line.  may e me asued
Intesims of %, and Ksc wheste  +hese Q@ [

mQﬂ(LL?‘IQd ot +Hne twdf_nc:l Qﬂd L&JH“’\ &et&l\;m& Qf\d DFQI\.-
Goradted and  shdlt - Goenited stespectively:

{51 o tstangmicdion line -
Ng= AVgt BT i)
A N AVER R "—'_‘7@) _

[
W0

o9

n) Cages )
T hen-he Linaal Hhe Steceniing end {6 PN cipmiived Lot

, aqpustion @ &, © leiomes

N
b T
V.s'-AVR e :Ef'.'
IQ:CVR_
Ve Avé_ﬂ
Z et e P T
Zoe el ®

31




¥

\
Cased2 a
. Wi d s Lhail i
glmla.‘ﬂltd . wihen the Line at Glpteu\/.-’\fd en .
\}r, 8 Bl&\ | A % N %_k_ y
gl
r¥_ - \'}_C" = -—31— - _E_ —_
SC Jq. DI&I D . @
| Mu-ﬂﬁplldlnfﬂ ®¢ ® e ?et‘—
;: ZOL(‘ZE.( = .___%_ '

| wkl‘ A=b {3 a belateval ntﬁoaik

‘ :ZOL‘%QC = == 'z,,y_ --—-%:@ : vl
| )
l LOKT e - r S| (‘Zc, "'_y_ =
: Comme@cmd@ R - :
> At B T
z“ JZDLZS»L | ' Vo
=] gusitde Q‘;Qf: ance Lnach.noa Thic % def-.no_d ag “the Lmd

+Hkat can be delwe&ldd bd-l’ne line hav’ma no Jedictante
the. powes! ts1an emitted u.ndesv "Pﬂes.e ' condibionie |,

|—0

Py = Vo
9‘ 2o

. \/
lwheste Vg % +he Stecefving end lme No & kv ond %

T 4he BGe tmpedante  of -the Lmo_ 8 Cheee

(led
Por Co Kaown as —the Tuge -mpednme )lbadm% 0._135_@?(0
" U S
Nakusal povoe ok he Line - 5 (@) | -,J
' "Oai e o
“la'\ T = U001 /
s - B UjﬂL WA -, ﬁk,-
e T

/> - > L

Poy = 2:5Vey KW |
g\}&\%& ﬁmpe.dﬂﬂw_ Qootd.".\ﬂ Con be uted £31 “the Compasti€0n
of loads “that Can be Cassied on the Lies at diffevent

e
32



Voltmdv g

Ta B\d(’ﬁl "-D ©
ntveate the powoos Lsanwatlins Kz
fo\‘d _{‘Nmﬁ"\"\iﬁﬁion '. o L € l'lt_;u{jln 7Y
Veltage ¢ o ine efthen Volue of \"Wrr'w’.'n?{ &
1o be ¢ ’ ‘ (
| ¢ fnuveated g1 mdle than one toanemiction

tne Can Oun §
i iny tallel -~ A :
Voﬂ"d ﬁn{.‘ﬂ' PR e Qaltesy method fc howeves

Thue forom e qualion@® + 7o glder to Tntreage
?'& ‘h; b(? f‘:ﬂHOn&ed m ?0 r“*, e dor'ronu({.

Po, eithov \

i 7 2
9 Jacreate in Voltage » Vs Now -a- dayc the dorend 9¢ o1 highe

and highest Voltage< 0 that +hfe 8 4he mocd LU;<~|,LJ adoplel
me-lhod 4o Sntveate dhe Powes Lerit- £31 hoav‘.'n'-d Ju;‘ta '
‘{s:mnlwimion Prec . Bub ~these Qe Kome potactical dz{‘-{fmdl
—tiec Tn -thic method and T IO ¢XPeP ¢ive - '
W Davease of Lunge mpadantes Sinte tne ppasing B0
Lihe conduadic con't be decveased pauth o 5 bang deped
—dant ©on -the lne Voltags and c¢8lona e ) TWe Value of-
Zo Canncl- be Vastied ac éLuh'
Put Some antificial meant CO1€ emplot‘od +o decoreate o
481 a locelece toansmiction Line %o= VL and ¥- jwLc
-Q,jg . we Know that ¥ Tc the anopaﬂazbbn Conttant ond B
f¢ Hne phate (’_’Hﬂ‘ ~the lattex detesamines ~L8lge cmcaﬂe of-
beliveen V¢ and Vs and thence éldr's{‘(’_m Llabiliby:

o delicimine decveate Lp eithex [ % decyeased usqfﬁ
stﬁec Capantdic 8 ¢ T¢ gaiveated Usivg shunt— CQPO..taQ

33



UNIT-11)

Mechan? ;
vecharical Cxsign . Tiepsmissior 105

4 line Condqt’(a‘l!. Z.h[:--.dcl e (‘5“-[!?8‘14-@.-1

j{&o&m-[-iong_ “The ovesthea
on ke ()Olec of -towese fn Ztmh a Wy ~fhot (uaioents e
conduddly o not Slow —to coxth '-\lh-fb'.fcj"\ gu_{)P%llcs saei N2
: EDﬂdudE\Q mutk be psmpw.'na Qﬂ\LL‘O-t;("‘ Pvromm (gmppmh This
ic  athfeved bd (xemsx;.\;a Lne conductdle ~4 guPFal{-f, Loith
~the 'M"lP of- Cauulatls -
e fnsuladtdle Ps\o\ﬁde ﬁé‘ceccmd enwlation Ladioeen
e and Hhus pfﬁwp_nb ony Jeako®

line condwitBls and £upes
Cuorsent  Pvom Condurtdle o easth:

R.";jppgaﬁ,ﬂ of onculatdls:

¥ High e thanical et orength an Beev o uftthetond

wlnd toad > (i | .

*B 7 L elettsical aeickante &

N Teakage- 3.431319-"{'5 4o castth:
2 4gh .éielﬂh’ ve peﬁmﬁkuﬂi-u of

. { d_i’e[ptl—ﬁi?c S-'l"{?n%"ﬁ'\ % high-

gy e Tnsulald malesiial
e and cslarks pthesiunce —the

W the satio of- ﬁumc,—hm_e Zy‘rslgna-!‘h 4o flachovest

—the most Commonfd uced rafesiial S "’mulda\c_ of oves\JMoc\ e

% Pﬁltda‘m ; but alau , etealite and X {;

malesials and o oleo uted o0& U‘p‘»"&ed extent -

? paceﬂoin Tt Fmdduted by -ﬁg{?,\ﬂ ot o hicﬂh -Eampeam.tﬂe' a

.ﬁ\':’](—‘-u.s“e C* Koolen ;Eg\d&f}aﬂ and ov..l,asi‘l-%- Tk e g‘t"{lDﬂa-E‘f

Lsouble $srom leakagR

| me chanically ~han glats ﬂweg lese
" and ¢ lese effected b{j Chcm‘am §n JcemPefﬂaﬂa&-

s o st
_rke‘gqg Cl_ﬁ;o ‘10\"?3101 +’d

ﬁ(_‘%L.LC'{'al < GDQCI 3

| % Bidest o avdid

gnsulatBl matestio
al glde v Fhat—

"msu]aigl/ malest

.

be nNon - p%\ou&  fstee -?wiof‘n mm‘w-&l'rlwés
e lowested -

éhc)u.ld

but the mott Comon\-d

pes of Tn wilalBls

:I used 03¢
| orle
f Z "iuLPMiion Hype
2) ghvoin:
+h “} I&hcukle.-



—

D Bo type Tosulatsls The postt geckion of o pin type Tnuu|, \"
. al

%% ghown 76 f:-‘,aﬁj - —the pin type encudaldl Gs gecwoned o g

Coipee ovin 6n  pole: ~Fin® Grioo® e ¢

_Ikeam S a ‘ﬂﬁ‘\oo\.’e on the Conduutl
. Uppea end of the ‘i‘ngLJcﬂ.& e¥ieds N
£8 hou g."g’n% +he Condultdl’ _Pv.:\g wal

“The conductsi passes %@55H

ic qroove and ge lounded
by —the Qnnealed Lo o the
game malesnal as e condutdl
{Kﬁou}n A .{?"ﬂ@

Pin ty pe Cmuladdic axe used e

“+atanem) cdion & d;ﬂsqf'bdior) o |
elettaitc Pou_).e.s-p at Volt < '
K- Beadond opesicibh'ﬂ Voltoge of-

23kv +—he Pin *‘dPe '?n;ulo:tg\S LD.‘!'-DT“é )
oo ‘IOLLchud and hente uneconomical'

2) RQ}V\EM ‘legg O sulortdl ¢
The Cosk o pin -&ﬁpe facuilatsl
Volto%.e % en(veased Thestefsle » thie
etonomical  bajound 33KV f81 high %ﬁn ‘-:;.:
usual psiatite o Use cucpention HFQ:I ersulolBlgs shown @0
NS S ON

—rk“d consfel of o humbey | L__m

P paiceloin_dies_Connetted

in peies by melal Linke

! A the ?Pai—ﬁr; _QEQJ}_{'-F@% :

i!:—Tke Condutdl e au;t:ae.ridec\at-

| e botlom end of hic Qh‘i‘t&z
- whie —he Othesy “ord e b
| Ge gemstad Jo Ao cotoet—AAM ¢ |

| .
o Howesy - Eath it o cliee e
KV

,deﬁ'ﬂned ft Low Volkoge /9
—the notof dicee 0 sediet would

dvioutly depard PO ~the uﬁ‘k‘?kﬂ

TR L ' —
facveases Simp'-’dltt ag ~the w&k‘.’“i
Hype of encdatdt - F<ynot

i Vo ttage
of the ug81kma Voltage € GekV

h?s\ ?n &Jﬂlﬂle ) '
(39(91‘.0;' will  be PD\D\J‘.Q\QA on —the (ﬂm‘ﬂ

then B Chec€ in

e



2

“he Lline
—theste Tt cBlnedt 81 W
e Lieve —the line ofF extessive

A

|

—AdVan-{usﬂfrC
x Cuspention Yype Sneulaldic as

1o C_"!_QGL‘?J“}l _“'\ﬂ.f\ { "m s Snct 1,12
~¢ 81 Voltaget bddond 2ekv T = pe fnsulak
X Eah wit 8 dic bf’— gutPeﬁﬂ?oﬁ '4—1dpo

& low Vol‘rcge . klstta'lj HKY - De.pe_ndiﬁfd
\)DH:OﬂQ ) —the C!Ei‘l&iQd no:cP dfees tan boe

ﬁe&ieg-
j!f TP any pne Of —the diec Te damo_'aed ¢
betauce the cfamoaed Aice

botome Uselete

2acudats! o d@g;crlr\er'!
Lpon w81}<mci
tonnec led n

“+he «hole 2laiin doesn t
Can be .DieP\cu(’cl

* “The quepention 00\ER
line ~The tonnection

F{S‘I;MG e E.S{O'Q, 4o f,w?na fn any digrection and
position wheste methanical  ¢isie 3ses ase CRNIMUM:

x Tncate of Sncreased M'-Hne Lojanemission ,5t s

of dhe (ol0tt asm
Con takeup “‘he

Lound m3le salis Sautly o EULPPH%‘? aealesy dernard bd
B*djﬂ“ﬂ —the line Vo’tt&aﬂ —~tran 1o p&ov?da_ antthedt fei of-
Conductdls - ~The adikion  fagulation Stequi sred 481

blo-{-_c.i.f_\“e__d\- 2 —the SuLPenRio'n QAN e::\_e,n’t bxd

adding —the destoed AU
o Snwldofdit oote ﬁb:ﬁééh‘&\lﬂ o
Jhe eadrt

ConduniBle Qe !
“Gowes ¢ %?31&-961& ~thic

Psiom “ﬁ H‘n‘f.&fﬂ-
e o dead end ot e line 8
' 8¢ &ubjell{c} to

—towess Ac e
CS10sC —anmm of e .

—ag Psia.t-l-'lcnl P&lo{ec#ion
Ahen ~thesie

|
sieates) tension - Tn Bldest Jo e -
o U.G.QCJ'I.

{iifion ,_etoiain fulaidl o
-‘,—)I';31 low Vollc&ge Lnet (<UKV) that kle Casulatdle Qo used
ngaln dncadatdie ~Howeve $g high Voltog® “tslan Lmicsion

4&] Conn'?i{c_ of an Quem‘n‘ﬂ of Euspinsiary

etsian ér’ﬁuﬁa
ac ghDu‘Ql’\ o ‘aﬂ@ : You

‘?n‘fulaiﬁlz_
A e L St ulatdy
_ ;‘rf [0
: :]_JQFP; ConduwtB
: f “M-je—pole
I} 7ZEZZZ7 %
ﬁngudo."(&
' . L

f fiq@ v

bld “the (KeLond one-
aement pglcwidu aataateg; -?lexilo'?iitﬂ ~to the
as eueh “that ’fnulja:tﬁ]

ored $81 sad ced Voltog

Can be. ecuf!j
e o i L2 O
psed udth Eieel

% Ike QM‘PU\QEOH Npe_
Sian below e
GBt&lahGemn't pEon

qas
Line
|



‘ Lﬁﬂ@ dhaukle "’lnudcdlgv.
S
1
|
|
{

|

(7 ek e
5

]l

|

l
S
’ q | "l‘IC \ lane
Ih[h" dice of tlsjain  Gncwlatdic ase teed Gn “the \editidal P .

| when dhe tensioh €a linés 3¢ exceedingl hiah Qs at l“”?]
| q
| Stwess BAPANt ¢+ o 8l male g{,g.;naq, ane, uted fin Poi}m\'-!’l-

e 1
| Shatkle Tneudatdle: Tn eavily dcudc ~The Shatkle inewlald
R . rolD - Q- da.ldg 'jh{t
weste uted as  Stvawn ‘?m»dﬁ.‘*a'lﬁ - B J

II »
| o ciclafbution Line
| oote ?mecvimH\uj weed 31 low vollog e h&ngon{'od esthonih

2 L reod @ erthet .
IQ:UL: '\;‘:;d:fl‘ : i“liiate.::_.ﬁ Gan be d..‘am{-lt) Hixed Yo the

) ' (oL oM - a¢ Lhowwn n Rcd(g [

P o o e I =5 with a 2okt Kindim !

e Cor\olu_rl'a'l an the fa&inove ¢ -ﬁ_xed | (& d""a

Loroie | i -
‘ \ HNNg*
distoibation @ 3uspension Talaldy SRy

ansubatdl Consisle of a nurroesy o

3 petsmie!
‘ i/
| Wome &q\lilc Link’

[ A gkal'?r\a of SULpen RioN
_. pdite taio dicee Connetted fo pestiet -Mnm:j
] g Ruk YeLON! q
ghows 3 dfse  Atonng of penti '

;_F-‘a(q} eah dice 9¢ £ beﬁnegn 'h.ob re
as Shown 0 -ﬁa@

’ polte Lain posthion of :
- “Copairtdl | C

' ¢ ,emh digce -E&Im Q paL & | ;

iy — v el Gapanitane BY.gplk Capalcornve:

| 0 ?C kﬂDL\J

TR L
*_. j}:i‘/g
oL
Va3 Jl&_\l
| I

4




g 24 —hesre ke vo rDLLlllal Ca l |
= "..'. Q - = - b iy
t would have begp {P HROLLE gond then  Cha 1
e hC

Cuﬁl&i‘m
D il sl wi e
o = \14.{..3 e aurots eah Unit _U-‘C'”»-'-’if

have been the tame e R i
Al il Ll VIR ave QLDtUﬁ in ﬁﬁ@

oxicle bfw

._Hm,UQV?J‘\ ¢+ n ql-\-\“d Po :
jathice Capatitanie ™
-”hn ?ﬂ.

metol Hottnq o cath dic and fowest 8l ety
known Qb Lhunt Comulrmlq Cis

e o -M_—(.Qmu_tlﬂf ) (hnutujmrd
1%10»5"\., &“_:“\e diges of -the shoting
*r.’f\q:)\e%?\e rVo\‘l-z_:.Lo]e aﬂnj?_c#s_ oath  dlise
;."J‘ —the dice necmo_ii---—l‘o +he ULine Conduu
S ot e, out b fy© v

Vo &l Vi

¢ not *
as ghown N ?-lﬁ ©)- L
will e (ﬂ)fgie.ﬂf . DbVious|

13 will have iphe MoX!
 be mu'h m%lp H’l!.'lf"

caooent

TLenpdant pefacs
;"':)—‘kﬁ \Voltage On & ckoiina™ off guspension encudatsle doesn'
li dfgjtslibLLt[ 'f’c'{.f, el Lm‘,ﬁalml{j L0t +he ‘?ndiu‘-e‘l.uo.l
| dises due o the Pﬂégem‘a op  Chunt -gopd-’i'mme'
LALLM Vo ltoge-

Con duct8l hat MoK
+he

J"fb_‘!“'ﬂ digt Neostett o the
. cYoLe - onm

; ample b As e nove —towasds —the
! Notkage ~ Quvoes cath dise gpes’ O de__weag‘?na~ |

9 —fhe unit neasesk o the Conduit®l ge undesi AaxImMuUm
I. Ie\o_L’caﬁLoJ ototesy £ S Lkd.d 4o be _PUﬂ‘-Jf'ﬂed'

i —(keae-?—fﬂe rmeoj']&‘— mst— ba F}&{U'\U;ded *h) G_C%LO.QI\(Q

}‘ potential owote  eath unitr
1 T e Vo’t&cﬁe "’:_mpaegced o Yot —the s‘ca‘mﬂ wese de then

Voltoge OuvOst eath unit WO

|
|
! bhetanse Gntulotst cg.pmi-l-antes Qse

—,51 %{:3:1;:'1\% E&&@ﬁﬁl ,_l'Re -\Jolkﬁf]‘?— oot .—‘l-l'-\a_ é}sﬁntﬂ of Eus'::en&io
| ane < o OOt wl“%‘m'j di&bﬁbbd_e@l ouvoes Vastious tnits
+he Conducttl has mecch H:‘cﬂlﬂm"

ad,igcg ."\JF\Q dise I‘\QOJ'IQ&& o
wer e unequal potential

+he_

uld be ~the 3ame «TH
anEP&L‘HVE ~P{3’1 dc.

Poten‘do.b ~han
dictoypudion 0+ wndetisable and ft uxuq’l\lj expotessed
Gatesme OF E’csﬁnﬂ P_fi?:dent,j.

whole €tsiing o “the

o ar¥os  —the

|
| @ o o Vott
. _ﬁp_ 9'161\.0 ¢ \o i ey \}0“039— o!_lw[}lg, _H'\Q M‘a

b t no ! of digcs
et o ol T R

| disc neaste st -+o'“‘“



|
; e . RS .~
{ur Q{SI?na E.P_ﬁdeﬁtj = }.J'P—liﬁ—/"d—"—i‘oc ¢ Adice noaﬂt‘?ﬂ‘l‘

" e al !
nx \Jol{ﬂa _‘\_he Lonstl ['_ay *

. a \
\};'VQMH e -EE‘(_‘IQnLL] U‘
- ¢ .,"»,p gf Slif')‘-:z B

| “to

J
’ whedte
’ N: no:of dises
/*'Qbiina E-F—Eif-iﬁ’mt] decides ~the
—the s.’csnn(a- e ey Bl 2 =

V*'-'ékﬁ Stealiy ~tHhe Ql-slinf] efﬁl‘u‘m_lj, \
Vol%cga dietstibalion |

an —the el 9‘:“6'

b tential dig‘lmib..ihm i,

L'-H'“;- gw.ﬁvoﬂiﬂk ¢kl L‘a,

RO horo | |
b a?aume e CRIE @ponitonect |
let ut & .

woe —+hat ehust Gapatitame

P copatt tante

. jon>
Hadhe malical Exporossion
Q. 3-disce g'bﬁna'
Sk dlie B e. ek w GIRE

¢ te fome -forartion K of lg"'l

Sanding from Hhe  CrOtC asm 31 towesr , the Vbtloﬂe aniog
Cah unik & Vi, Va -§Va aleslawhv@ as 2hown.

"“FP“di“‘a Kel ot node 4 ) we qet=

o) e o A _ . g
Mo = WAy~ A _
: | 2 ' Ve
\lq_uot = \J"we':}\f'-wg_ . f & -
. . ; , I 1.
Vywe = Vjwe+Vywke oo l
X

i [ﬂ': Vi L k) l’ )
| ' ~

! ,PP[Ui;'\ﬂ Kl at node 8 ;lm%L}"

|




:fg'- (I1+?-,_
Vawe = \puwe + (V4 V)l
+ \hwe + Viwek 4V, ke
! Vg = Vo +Vik 4V K V t LA )
= WO KYSViK A Y V1 )k

V4 ViK +VK 4V k4, 12
'{ s VN3 K )
f \VB: Vlkkl‘*?‘k'{"lﬁ ———-——'-‘M/’;)

Noltage belioeen Conductdt and can lb,

N= \J'[+V1.+V3
ark)+ Vi

(kX 3k+)) :

VvV = VitV
: i 3Vk+V
- \11+\J|+Vl*.<+V'K o
LUk
= N, (3 K+ KE3Kk+) = e A

e e s I

Ve v, Lk YK+3)
v ¥
[V viaak)E+K) - >©

Lvom ey DB § £) - we a
Vi Va P | S, : 7 @ ,
i 4K Ky akA\ CHK)L?-"!K) B

’

| ’\lol’coﬁe aun 04 ¢ ~}DF u.m'c—"

v
WK)
t\’o’d:':"fj@- eTU Qesond Lt
| Vg = Vot k)

-

\“T-t
'_1\'\'1“‘ umb—
Vq = Wi LK™ 1K3)

h Stolng etfideny

1

a0t e E{Sd‘nta

' \Jo\tcaﬂ
| POPPI s < > X \OL
= ' oooest-
% Nottage arfote dige Neodtes “fn-l-kele!:wdw“‘%\
Vg0 -

aNi
- . n L3
V= Vi [ 14 6K+ 5K +KJ

Ve = Vi [ 1= 1ok 15K 3134 K4

7



|

' Vol%ucae (" '?rmmsld Po[op‘éﬂ?omal

Y
J@_pi’}mnl rxj’nl %

@jf K: D"ltm.j) + ”‘Wn P’fr;r'r) Mi“ Vy 1y e ‘

abicn (EI’), Vg qf[-

nedoect 1o i

Va = by Thic cleaxly €hows dhat  chse
Conchu A3t hat moximum \Jollf’o_\" ‘Ch'mf.c i |
_ Df (_k e _ﬁc_l_ ) “the IT.'f,Ip i nk- U fr
lecset To Hhe ]

= e E}Dmdlw Lne  Volteqe

e —the po{'r'.nhcd agipte ~he dices and
e‘F‘ﬁ(i P.l"\Ll.J-

> ~the n'ﬂea‘,uolmj i \/ol-lq{j
Anxease of  numbest of

S ghiltey Q{mina hae mdle effiuen

M edhode gf iﬂl’m‘m‘ﬁ] _3{9|fncﬂ f\-ﬁﬁaenuﬂf

G ~tke Ansulotion o the h‘v.ﬁheck olvesced Zneulats] (i) reon

Plach ove 4nkes Plcup , ~Hae

—o the Cor\C‘LLt'fBI) baeake clowon ' 8l
heoakdown of Othesv unil e ufin take plote 2 Queescion Thi |

necess it até, 0 ecvml:’;e +he ‘:ntmﬁal auvoee the Vadtious
uite f —the glsn?nﬂ (i.ey 0 ~the qm"nﬂ ef‘hm‘""ﬁ

~The Vasticus methods edte?
D By Uinq loger (yoes @20 2 "The lue OF <tsting 6?%'u9n3 clepend
Llfm —the value of K 1.¢ 3(011'0 cP— Rhunfr COPOJ-."liCLr\lE o
mubuol Capaditante |
i : value OfF K , —the ﬂaeaiu ¢ the ?'btlrﬂ
the

m 7o -the VO[B?ﬂe diat ot ation:

Valme oK ton be derveated Py Steduﬂ‘na +he Ghunt Capau'_lm

—e- I dex —o sedute ghunt Capm.i{—anw_ Hhe digtante o
<o, \lowe s 0L

Condurtdl fyom towe muct be ;

—asm ghowd b* ueed - |
o1akiont OF cost g .foregjwlh of towex dOnE—

-HDUQG\‘QBI ;"’H’\Q b.rfN
allow ~the Lise of Vedty lona { ¥Oee-Q9AM- |
Tn- PGta.L-Hce ) koo T the Lk —that Can be axhieved bﬁ

fhte method:

9 &‘d ﬁ%‘%’l‘a '_ﬂ}s MQ T Fhic method r(?nsujaﬁ’h of-

AiPfevent  dimengiont QOfe oo Choten ~that cah has a d.‘F-,ﬁafe

~np Capafitarve ~The Tneulotdte OXe Ca_Pm‘nLQmé' ch[ClC‘?CJ )
Yhal e

¢ dighai bobon fnet

i

i

oq1ec wirth ey ]
dree fn ~the stating

|

|

L:J -than -the L(_‘,naf"bl Dre.

fmpStove

“ﬂ'de ave aecembled Tn —the _glyiﬂa n }u.Lh a way
~top urit has the minjroum  Capaditances gaLotoasing
. ~the

porofare ssively o ~the botom unitt S Sine
—+ the .(D-Pmi+0.nl€,.l “this

equalise. ~—the PothﬁgJ dis ot budion

) tonk achin?
Mo MKJ:‘

Method Hends o

8



@‘LU ntalald):
ke ' wolY \ |
. ‘ \ |

\E

1 1. ]
(e = , S 5 A
o e f T o)
| G T =%/
u? X @ LW
*l e CNFSR S £
.\t‘.»\-_c‘\ =Y Tt llwr{ nl !titn\\’*'[l"“d“ lines.
“Tyong I.an\{'"ll'\
I.aOruﬁ

Y
N y TN made 1P :4" r-'(‘?

U_ J e {' N Mfﬂnit\,l |
\-h!.‘-o“r\ , \l‘ = | i I.\

\.\\‘\\_ . > Gl‘pv‘”' n “d(lUl1 \’ P “\k I‘.f]r‘ll;
\'\ \ on “I1oten

ele ol o o OO

-'th EHM kh) Pﬂ?\"@ﬁf feaka.ﬁe (l!-‘-"f.'-‘l(?l\l "E‘wrﬁ locve oy 10 ,Cl_m““‘,[

L y fa \ |
-torthout Quy Sasulectdl St My haoimiul 1o _[;U-lmd dlﬂnnmmt»
:_z-unilc Dn ~the ._Qlﬂiinﬂ

PYdHQm';
kv ovest head “yaunt Micion line havin

anlJ.CIJ.N ['{'ll'\ arxl ooorlh

y A 33

&F_m:ulaw-‘lka Capali'hn[e, blw ecurh N

Qe 11 of Qelp Ca{n.ﬁ-mme of4 eanh fnrulatdt - —fnd -the (‘i‘ﬂ‘f’hbwh
—Hhvee ‘anttfn431c and »"Hf‘ﬂ P‘r-ﬁr.ii’ljj

—on 0?- VDH'CI.ﬁ?C -OUT\Dr\ﬂ

| ,
NsSgKy = S = 1909V
g{.— n: 3unts 3 |
| k= Co.[xul—lanu_ blw ech vneulectdl £ cml‘\"\ N o sth (QP{:::’!"
k= |- of’ celt C_O_P(ui.\nﬂl?

Vp = Vil KD - _
k- A =0l
V3~ v Lk% 3k 100
VQ'C" ' \ 5
A
V= ViUt kDH3+K) 4 Vi
- 7 v
1905xip2 = v, ¢ 1o iaHe ) : .
v Q) 3 ) | ] V3
- p L UL P é @
= 3"“[31‘V|
. 551KV

| = M = 65'%'3%\/
3452\ |

Vg = # B5iR-agli+0-) 7 &125KY

Vo = '55'53[(""1)L+ ?(D'H)+l] i‘#-tioak\\f“
' )

3

V V _V .I I ' Wi
Rk T L Lkl Y
' - 0

Stva ¥ *

| Nﬂ n x VS

| 3 X FY40%
| v ) | \/
| ( = _13*0‘51101



A 3'?5 Ovesthe ol Lorens M) G64i0N Jine ™
Gneudartdle - “The rn—lc.whal a0t 'th g
odle Qv and 1KY Caledale (1 daho

pin and eadtthrto Qebf Capantant?

9) "

amwr -

1 l' f
I
ﬂririt“# '

rl'||[

Capatitanie 1
of each b (4 '.'|..|.:I

and

ppretcrihee, I
effrci entyy - (F1D line | Vottage: y L
' 031 ' L\
Ng =V L1+ k) / ‘L'
Ux1e* . axod( I+ k) Z/Lﬁ
Hxlo® d
By kP = . =
| RX 0% | ¥ (r]\
K= o315 | | f"( L ?lJ O
\ o (1 3%0-37% -+ (0315
Y ! Va= V[ 1+3ktk?D = gt (1
36| - 181125KV
@ N= v +Vp+Vg = W &+ L8125 3 '3‘:"”"-’._,,
‘ Qv Voltage of the “""9_@#_.'.,-‘ "X100
®) 1 NL ., ..,....;{]— h; LoHom dise
| gﬁﬁu‘anui SM} f\x.\rolltm%t. B |
|m -3':’425 X100 = 6%'9-7}:%
3X 1125 \
i Une Vo“*d.ﬂrt IVLF‘ '@»VP\'\
l . (axgyes = 6uAIKY

5 Tneadatdl dise
| easxth T (N of the

. Dd?mmi
_ Conduwtd] eaorth
Pesicantasac,l of Vﬂ'ﬁ‘aé of el HER passccsepictignces
re —the Qo] efficienyy” 8
A K= —i— S0 1699 .‘) \f
Vo=V (i+K) = VI(O"IH‘H) | qd ?x\'; v

(! "‘Il - 11y ; I vl

W e Lo v = gl

Vg = F529V) <=2
W= VLB R +5K%K3)

|

S+9t?r\ral Capo.&-bamg |
mutuol Capcu.i{‘an(e-
 dit o bulion ot carh nnsulatd T “the
" \

\G= N (KK = Vi (143X0167 +016T1)

o

cath unit and
.-hnd ~[he: V‘D“Qﬂ-?
S&ﬂ'\’ﬂﬂ as

bfuo

[

a
P

Y

]

—

A\

2

P

I¢

]

1
10

= V(16 Xo|63 +5x0 165 M‘»“*_;) l



" \)r.[ T 20 UM (D)
Vo= Wi (10K 446K k2 KBV, (110K 0-(69-41€ X D116 X fa-fg'?lj !
Vs= 3120V, —= () ol67)

V‘: —E_—- = _\_/L o VL’ N < e —= 0 _ r k{{
[+K !+9,|(+K1 4 E’K"F%K'I"rki' RIS 16K 3 KK

- V) \J

S B T
(FOC T o rey (i)

V= 02306y, —3)

\ 16V

= = Y-2%b

% aatot =

5 M__ 5165 e N O _

= C)~2.:"06\’1 - - \L’_.‘,

Wy o DINBVE .o - o S
012906V) it

\)g = EEY_L = ISJ‘;( v > _~.-:'-':
& 206 Vi G

L)

i

| |' 4 8
= = u.§
Vo5 550 Y

% . R : boHom di ¢
NL&MN_J nx Voltoge fmo““f‘— i '

UV o 85
6

X oD

5x3- 122V 15 6l

-
—

?
|

I 1

| M etiiigy =5 32 caop fie %

I A tsant micgion -
Lﬁ Farh conduttsl o&l\cg - OUQS’thQC;F T tedt Mpusest bﬁa _Q{-sufﬁ

m a (o0t L 09I e e le .

I Su&Pende fxo \toy P Ioalio
t ) qneuldtdle TTha -y e
of- u ""ungaim:f& 27d  wunit e ) %nd V 0“"’3"- -
RO | steing effidony: A 1]
diJ/CDndw-‘l'&‘ ' c fiot bk BRI
| AT L A
| \y =15 KV M "
V;g,‘: 21KV r '
Vo . Vo, _ }'
T =
T K+ 4O &]\
- \3 |/ "
oy it ) YT “

(5 it 1) P UTIO)

11



| 15
| 5T R ak) = UHK) 02D o) 2 (3K DT = 14y N

| O Sy kP41 lu3K ~ 0286475
Ke 0022

V, - ﬁ.(u—rx)

v V. B kv
T K T e 4

Ny = V(14+6K-+5K%5KE) = 3162 KW
Ve V4Vt VaVy
T 11202 VS 2 4 B &
W= JRAIKN

IR ITE
/ “l . L 88 s
ﬂHr?nMa L‘lﬁéﬂ\/‘é\%’f‘ 6) \(’D"J=
~ 63N/

JALYRF. % .
5) Eah bne of o 2-¢ Etdslem Re QUSPQ’E'QL?TI?K - %
PR | o ; o 1N 123 L T T |
8 Qimilay Seedatdte T fhe Voltogh N T

) hQLL{"ra-l VO‘.
¢ 15 kv: Calwlate —the Jjine —10 s @ik onculertd] an)

chunt Capaurtante- 2

g J RSP BRI \ o s 29 L
sl fod —the etoing EFAALY ] 1
k= L=zo0ns U [
V&: |Fe5KY \ | : é\
iMoo s BT
| I9:5% V[(O‘*lzgﬁ__u‘;xo‘ii{:}-t) 5 R B (5 '
| ‘I :l-— : GRELY v, .I; _ I |
Npw L L st "
ouSyzxossr), b
\/@,: Vl(Hrkb..:_ |2._§qa¢m‘l'15) v WJS?‘#?V"‘;'? ;

) | .. r - | /
\
= Vj+¥p +V3 = Yy-2BY

NJE” g Y23 6V, i ol
L LT X100 == SLLQ_I_E)GJ.%

12



el
é W\‘s j\.;\ ?QPM Q)\‘,':‘,QQ Pi&‘(kénu. -4
method-| { SR
DE'{! O..Msi“.{d I@\ﬂe\g{ (o8¢ —2m: 4 'ulrv"'} ﬁf'f“im-rm’ flt‘pcwlf on Hhe
Value ofF K- - e Veralh Detslo o yis ..I 4
whesie K i< Q'GL‘U C‘P -Q"\L:fii' (Upilflll‘-*ﬁr'utﬂ -y “the kol
Capasi-tantes
*—me;gpa “+the Valie o K, ag,ggﬁqq the ‘gl'ililp’a (Jf-(.,nur-ul ancl
mBle eniPeimn Vollc-.aa diel sibdtion 72
"11“5*('\1/*} ¢ \b = long twote 0N l
me-thod-2 a 1_
@%ﬂ % :[sz.ulai'&l"; (_ol'llu#—r_‘n‘_(' :
. P - (‘:1-.mbvﬁ
[‘ﬁC“HO!"T‘) ('_"F'.‘.C NoaM ~1re f et I I_"'_.' = |
"F—"rf'i’f"!f-‘r_' ol ‘“f or [ oush o ~foy . 0
~the t'.-1' LI 'r'n‘--‘ {e 1™ _ ]
[p wuntt has 4ho  MINIMUN capavitanes | g }
‘?nt-teo_c'?nta pSlocdsivsg‘NeIL‘ af ~lhe poHorm | T
unit (e neaw“q;vl- 4o Condurtdl) '
'.i.'.:,'\"ll'f‘l FOOs :I”. L8 ueeci - O L
# “i.'lfl';_-'-_.‘q'\l.‘“\ @kl upoel | SC the e e
. 5 rﬁ&ﬁ‘.‘.?_d’g‘ : o mq'i_o.l Shin
ol gy Using Guuend Ring> Guesd Ring uhich Te 2 |
~4 Cordustdl and ausiotound
eie&g\:mllj Connetted —to the LEE called
bOH'Om Qng.ulvl'gl‘ h‘-hig I‘ﬂ("'"hCC:‘ QQQD e II7IIIW, L2 VI RAI 7D 7
“ac etdli -ehielding’ |
i ¢ é
¥ The design of the ving ahoutd be &t that $hunt !
Capacitance Current? i, 15 ekt are fe'ﬂfuol't"“'“‘—’t'ﬂ'J ’é
. . . Lo [ ) /
{-;H'lﬂs line Camgtante Currmtél_, s et(,. coneaut ;
4 |-ntly. the Aame charging curfent T Flows though '.a___‘L‘
each unit of o §king, leading ® uni form _potent'nl 1
didtribution acrody tlhc'qnitﬁ".
5 conhailion -
OLHO SS ~fhe unibs 90 the S.-l-sr.‘«% ~'\Jﬁ'ns m ethod 1
hos o dsadvartage +rot o long® l
_ : Phevent 4 ed fnguladdls ode Steguaded
'/ e be - 'af-'ﬁl ™. ¢ 3 ned b WsSng Standand
| towevest good €t an, o2 e 4k A
9 lbutslohe. Seq 402 R T
] e g o
KR e e 2 1)
19 B s fued SV Lorang;
f RS e wladl e s bngy 3 t oot Y
(}'J  HE Al
' ]

13




;’?ﬂﬂa-’& e&fhna !aﬂ at H\t mdo

_
R

(_H"4 H.J ‘
| baﬁ’uoan Po..—.{( of iu”»allc_ o P)D.Ir .

g__flﬂ':* -‘he dil’fcwmp .fff‘r”'f?‘""
r Cuhuf‘&.l e (a“"rl faﬂ

IOLU(’.L‘P P.C“nh— ‘of ~Hne
Gor | s,{|'a.mmp |

' , / A 03 .1'1 1
A 2 w ,'p, ¥ J d‘:’;‘l&l I, .
G

b 910N CrMHE CI0N o

E{)a.n :
Spani—the dictante beliveen ~the oL adjen
~owesr Bl Pde .
“The Quﬂ T %maat’“f Jhrrr ~the #F”j ' I
. of o 81 9n Hhe taansre
d Called %2y

“In 8ldey - avoid —the bmaakc:g:’: :
on o ¢ g{w_gtm

Line —the condudctd) —he
while tmnuhrc‘
a%Oh
of (o ﬂduk‘*‘& r‘ﬂarof 4]

Ghj of the MO condudd i3k ihe
an {Mﬁsmﬁ&glon -!-me_x, [ ‘cdg(, _

mBIe ~then ~+he !.
oo A f""f

uted fc
Sntveased ﬂ“jﬁ,:i:;)
2) len (_‘]ih otl‘lhe %n__% T he ‘mrj—lh of e Spon it lm\aﬁ ez ke
Eaa in —the {sanamiscon Lines e Souveased b"d Sopuaste Himes .
Z) lemPeﬂabﬂe af —the -kmpe&i e_- %9yvéates "F\m*ﬂm ,gﬂa %n the
Galveace

—toantMmicCion Lpe ¢ _
Nmkuﬂﬂ '—I"en“lg &Lﬂv‘@b _Tkt gaﬂ |g !n\fﬂﬁg’ PW&HOFLQ.{ o ~ths
tensite ermmj% of -the condeectd) o +%'?P€->th e
¢ Centctant- Y,

UJB“(H"(
.)memanp ,
1y “1

nghn of the, P20 et ‘
il SRR T IT i
Cq!mlahhoml_qf gaﬂ T ' TR TRTRS
w \ Moy nl | fipry

éuﬁtﬁ _l.'u‘;PPgﬂg ase a!'} le_'
GRS R i B

a Londu.H-&' 'Lolibedry Thao €_ay.u !eVol Qupp&{c A
EH u.f‘ % %a T Can be.

Comidest
with o as —the lowott poink ;]
towe ¢t anl- Lulll e at “RD Draich+1 8PNk

[mtouec\ —fhat
(o i W | 5 adi e
i) 5
rl 1210

L= length o ¢P3T .
w = weiﬁhi‘ pet u.ml— lenﬂ% °¢ cpndm{‘ﬂ,‘_,,”m”
Aduct & Inors '“ b od ‘
m!d o lowast point-
J

-+ - Tention in the N 4 % B
-H'{I”&On ‘L |
co'ﬂ-lid??\ o Poin{_ P n' f' ' ~ D0 I‘J"
Tl e | ~they 7 (dnkfes, 5, P "‘ prbe % and -
O ot +he ‘@Ia ) ”J »
g Aot e Cumvain 109780 !Td! "H'\a.l‘ Cusived j
e qt ¢ h‘shz,\cm-lal ?3‘04“7["“3.’7 —the dwo ftces arh-*a

Q) w

—the ?61‘[“0"‘ of
ejqht ‘oK Of —Hie Condurtdl ackeq ata chc-}ane " Prom O




5

|

]

|

1)
L iidn Jw ...l_ 'q--'l Q_J o
Now gl;_-g| ‘.:q"-—!m.t[ v 3 al-

’n) lengion 7 mﬁﬂa ok 15

ED j ~the Moment ¢ of [m'.__' l‘;- ' _ [_ T
above -hpo~¥8hog 0. bsou— ﬂg;_..- A A - = By
point D/ we Yot \ 'J
P/
T = u)ﬂt.!; g {
d e . -
fr= e I\\‘\' i /T 'lf \’/
a— —~——hr——— 18 N\
_3 1 @ L
TThe maximum Qag “c e pre certed )_,_ -
by —the value o ¥V ab eithoy of Ihe
S“PPa“ A and B

At QLLPPa“* A ')(T__'r ,\),LQ

gasa 1S = L::L'_’g_)_j—h' bﬂ'z_
Q7T T

£ S8 ST)

| = when _?-&Pgal’rc Qste 9{% g.\lﬁg%ﬁ{ Mg

P P Hl{d asieas ,we G.Blal\lj Come aidose Con ckutdic gk.gPQ_nd‘,d
L lovelc .

obmeen  Suppditt ol 1Pnequa

: c.;ndw:@ L:Jugfw_nded beiveen Hhuo euppdits A and R which ave

ot difPevent: levele ‘ﬁ\a lowest ' point  6n Hhe Conduutdl TC O

let —_
I Epaes-S5)
h - Dipfevente in levele beliveen —hwo Buppﬁﬂ's

X, - Pistance of Quppdlt abt lowesr level fiom O-

X, - Dictante of tuppdle ab hijheéﬂ level $vom O E
o~ the eondutd.

i len3+h of the

T - Tension
/ L3
T w e the u.%s:ljhl— pes &4
CandintSl- ] whH )

3| r Rspng. - _ﬁ(ﬁ
?J }'ggiarrg'; \ . 191; "'LH Q)
¢ | g '_;}

’J(|+I'\(z'=" i1

¢ Jl]’,ﬂ )

& e b0

b ding, e Wi "-_',,{"ll- ~STPY .
R aTLrh Y it

J°

Iiy

SQ'S'I :-"I,') yal
| LL){ 1'1. - X
he S faen X

15




|l Wa~Ny = 2___1h —®
Lol

! t
.goiuina c%dtmn ®and ® vl &

J
| ."(}LQ_-{-Y: f
!I / Ay ~ ] = %l

|

I . S
it A 2Th
Aty = 4 Lo
| g k1
'l ly = —é_—-’r -U..T[
' 1t e |0
-i L = l-%2 = $- ”7{4' ol \Jf:'-l._-.
| Ir’l
| L
| | I
; dp a ;ﬁ;r;,r'"
}?'?) EEE&'E_ Q’E wind oﬂnmd ‘3{(:,} loa .\f\ﬂa Jrh
r | T hilly aseas Caute The

G Hhe tsantmisgion Lines axe loxd PR
|! ‘olantmiccion line Conduttdt -'.mw affe tded gOmen™

" hecwnd' wind poteccuse and  fee falling- & Sl
er RN \"lt‘ Dg—*“'he COnd,LL«L'{‘B-( L) and ?C_Q. \LUj;) [a TR i3 i h\j
‘ a i hah ;cm*qtlj *‘e-;ir&kfj t

| : -l-
~The f8ite due o the wind cto{i:i’c;l o |
angle o the eusifare OF the | -}

Gce cnaﬂ'na \ ,
\ BN |
] 1

|
|
|

uo\'f‘a O, S
. . i) (P W @ | MRLES | V16 | | ‘r
i +1 Lﬁ} -” I . y \ il "
It edy / ) 4 Br ' ;
B L
J w,‘l-uji i '\OIE-

P 1 B

“Total ;we.iﬁhl_-__u? conduw kBl pest wnit 'Juuﬂ—ﬂm | halh
| ' Blding o phyfhogBious “Hhedlen
| ; Lot = LL)hJ)L+L w wi)*
.J' ™ LW

()
18 o unik |o_nj+"\
o : tne Condudtct pes ¢ _

Ll.’h?«gte F) : \
i malesibd oo

. uni b \encﬁ-\-hr
U.Jf! - welﬂhl' Q'F IEI'CQ PPB( .w“l‘ 'Q_nﬂ%
- deng.'\hd o fce X Volume of- Sce  pest wni b

lo_ma’H\.
= dene.i{«d' oé ce x %l(d+&)1-“ d'"} X

16



= deﬂ&il‘nl F;P Jlfp ¥ 'TE] ‘-\{34 il ® 1db -
[ ' '

) dmulﬂ o ice :x ]l % (“~|
l = dentihd o Yee x TE(d+t)
Wo = wind falee Pt wni b ’-’r‘ﬁl*"

U||¢‘“-I MY E

e wind f8lce posy unit oconea % P
- oind  porecewsie x [ Ld+28)X }
Wolume op fee pest unit lengih

T [udt « 4t 2] e THEHE)
?—H‘T[{d4‘{)1—d1’\ x| _!i[ {dl -l{ ]

ric rH'H &
fg(bnmdesi e wind and Tie Iogd{nq nn -the (o | [

I‘U_ﬁie onduttgl el el T a l"»'l.r'mr ol an r}nain G fo

H
]

| Westhieol whesie

Hne

IE _..rd.ne - ww
T W+ W,
) ~Tre. 10& 0 ~the Conduwtdt s ﬂ‘i\-—‘f’f\ L:,1
Q= ot L
2T

() Vesticol Sagy = SCotEr

lWMﬂmﬁ* g
| ‘ efvest
| [ . Maxiroum ‘
. M&U ' me‘;es?ble gtyect
cBrp NOISE, —the U‘blel' «aiom
C g\ona 3~ “the whole Phenamenocrlsofﬁ:w S!;neum Y e
and Pmdm—h‘on of Orone q° \ e .
a a—the POu}H (_Df‘dm‘f&_'f-maf s
| “Tpmzation of O Susisoun kufero peak o
i s %52 L j}‘hélaw Vel
E)Dmlzl ! F.l-l wa“l’k#- aTallasiCan phosc
: e )
Csﬁrﬁml digruepis .
ot which ¢8ond Qe " ) .
c} k A Lt ’
Ne = r—”"ﬂ"& tog 51 - 4 092 fau difﬁfj cond
i ehed eondiutdy ¢ 0-9% . o
mo = | foo PO o P VEDR Q{Md&?[
292b
4 aw density faddh = 5T} g Ao of OGRS
;ﬂ o a L-l1enj4H of bha Quot -
ﬁo = pyeakdow g s N
as% = 20kv[em | | .
! lico! Voltage s Zft 26 —fhe . Minimur pha te - new ‘6
wgu?l ;= o cote al along the Lire.
oo af which @orn I app 4
| D (‘.
Conducials®

17



W= e g, dv (U4 %)mﬁe(ﬁw kv[ph
8y

My - ;smeaula,w,.hd faudaL |
| (-t poliche d 7 07240 09 3 ooygh Condus;
lL“‘P’““Cal Fimulo o prwes loss  duc o (Blona
LFalmi’h'Lon of ¢Slona Sc a(mcuda( atompanied bﬂ Gr'“"_:’"; 3
which d.gq!ra(eé o dhe Bins op light heat ' €ound ang

| Chemical adhon - when C’uuup-hve, VOII?je
[ powey  loss due o Cdlona Tg qiven bﬂ

| P=2y2-e (fHS)r (Vv )2 155 kw | lesv[ph

I S—
V = phase o neuf~al Voltage (v-ms)

VE o DiEYU.P'HJe C’,Y".HCDJ Uoll{_ﬂe ) | |
Methode of Of&c_{u+iﬂﬂ ¢Slona offett |
- gld lﬂ{"fed &fﬂ(ﬂ COnC‘,LLL'{'B-l gf"{e_,

i UQ'“‘d Rundled Condudtdte- '
Usiag Hollow Conductdlc:

Uﬁ&ﬂ (d8lona G[mﬁcr
| Bd If\l"fe_c:l_gpa 'CDf'\C!ILlJ-’{'ﬁ\ &F]_L'\d

—farlﬂ‘lc &Fﬁt_ﬁkﬂ (Slono

1') A mos hesve | .
,-) I—F:-D J; U.ﬂd __H.\‘e Céﬂd,(—uﬁ'!'g\‘

)b (',c)r\c:lu.l--lLB1 U3¢
‘u) S?m.m' 'n Iolw Conduddlr “The Cusives °oF TenFon & fnj
Negieud l-ew.?n-{afj.y\ mp_(aj,r,.

s ekteeded |

e —

e

<

=%

%) o of condust lPham_c.l g,m,, ” T,
o poiohile OF Condurtdr 1
' Qusifate condutiont of conductdl: w}: : egf
) hat >Tenp
" g{:SG Cﬂ:' “Tenf and {en 1o
_"I ::? . ehastt  T¢ u@.eful-v Tn knou:uvj +he gfﬂ s
:xa_;. o ﬂ'n‘?m‘:’emoﬂ;—-ﬁle et dlf\cd chart- a‘wu ~the
| an
| gldaﬂ 4o be allewed and -the dention o be allowed
| pen
aoth s “‘]:QMfeﬁtolu_-"le;
o P Ca.ﬂxula‘HrLa ~the Eﬁ and ‘

hasth FS'IQPCLEH&C\ btj
—+he Condut8l e~ undesi wdlet CondHion!
st

~ glsﬂisﬁimﬂ

“ension ©ON

18



-

——

; "
{414 Qs MOX | NIy tui ovel Lye ¢ Q¢
L A N ¢ ji
"\ ‘ LN ’Jflfl AT AR R l""'f"‘.

~ staline & |
h}j L RLLrn n{-‘ a eulahle ‘Jr.\'\.'-” c“-'t""'\

C"fl.‘lrk
Y Now - ke .-10"1\\ b[' L endion € ]
\esrtes '\,Omrw.‘.:mfmw and ..";1 0na P
Ragq Vesrtes tempesialiore "l T o o i sioa| 707
oY be plolted atShownn e
<—Qpeun,

x Thic 3"‘-"-{""
| span and s
“ﬂ’sﬁggﬂ‘na C_‘_\_Qj\“.
.Qacd-pioblemls S
,ﬁ-ﬂ'%mongmicm‘un h")'? hae f-&'QpCm of 9t beluveen lovel
g'mPPauc B e Con-:lu.r'-m hat an o,[‘,pm..l',val d.f_)ww".cr'i 0{)- l*AL oM
And wdﬂhﬂ O-%ﬁséﬂlm-‘ﬂc Ulimale ghrength 7C 8060#’81:- af
ke Conduwd hat Sce _(_ocrhng of- Siadial -thitknets 123tm and
fc tubjetted 1o a wind pilessune of 21 qvom e of
P’YOJeth Qlea colunlots ga.ca £8) ga_ht_"j Partdl "y u;;e_;:a'n'r of
Lo pf- See el
g_gl‘” gl’m“; l=9235m rf F’Mﬂ
( ondudtdt dfomJ_@v,d = 1'qQbtm '
L“ﬁjht of o Conduntd '~m - 0%65 k'rﬂ[m'
wind  pofessune x 39 glem®
U“r:.r*I\at shap:j}h = 18060 kcd

Qa&o{—j —fadsl =T
Tantion (1) = _L_)_lﬁ'“_‘{h,_g{mﬂji _ “%06D _ up1D
«{ O QQLLEB 2
Wi ‘-|Lw+.u3,f.){;_u_34_,1—
Mi(jk*_ BP \ce P.Qm mm@ l;_‘\a{h {uj|) = Clenti
Volume of e pey relve {lODLM) — Ti+(d<+E)x100

% P\{'J“"t" fia F““‘J‘ < 'h-.'\-apcu-amtmw >
called s

t,j D‘F 'ilt_g-x \jotum E{it!(m

wro

wind -FS’lzlelm ltnj‘Hﬁ of tondiuts) _
W) = psteccune fccl+1Tjwctot>_] = 3-ﬁ[Ll-ﬁ-L+ ':Lm-ﬂ);\loo]

: . = V155
W = l-':qsslca

E'mn_\ mm(‘jhk of  Conclutg)

19




x ﬂb.gw AU EED Rt N A '~|'-='.}'i
W = 9+ 6887 k-a

(26887 )19 )1
88X Lypa0o

Abw, * Qalg - '-_L_{.__!_‘_ !
QT 2

[ Qad' 6. 3mM
Un Equal Cupedt
on line Conductdl Fnuinj

An ovesload Jstanemici

_usotion u.!i?.:jh{'c TR try of {"Q_(J'lh' "liw o ol

(ZnHon of ~the tonducld f¢ 2'2em? and rlhe Utk el e (;—_i-,,,” \

| oo kg(em? + ~1he .CUPPB“‘C ade LHoom apmi[— havfng |5m & Plorer
it

of  Lovele: Calwlale  ~the &9 fom -the Lollew of “Hwe S
ewohith muck be allowed : Qo “that -the foutatl of /-t‘l‘ﬁ I|LJ ¢

\ce lood fTs lkjlm and —theste G no wind

@ "Jr.mnlnn,fr- 11
(i iy o “ l

Y

"B’ assume -the

. Lune - . .

Sol+ eight oftonduidl , W = AL kqlm
~ lcAstea of (Sod é&g,thon f tonducts! A 92 em-
Otkienate Sme‘?j4h = 8000 IElemL_ ‘

Cpan L= 600™M _']’

PQn
FO—LE& of Sal-étj -5

levele diPfexence h=l5mM
Tee load , Wi = I'Klj,”" _
_-re-_nj\'oﬂ f ‘T: UlHM_O.t( q

Wi = | (ot W) = wiey = 1

{from qpn.rﬁon |
| L= wy+ha =600 5@ -;
e Krow thot—
' h‘= 92.'"91 ' .

vl ,

| Y g o WO o WELT ol w,}
[' T 2T 2T _
’ o= %y [(‘11-1,)L’l:+'x|9
| N . A, im0 39200
' ‘ wy (AL 2:q25 ( Cov)

20




g A T~ G = \('\‘
ove Mg O we «aci

Yy = 170 e

Wy = 0™
! y Rl 'r'l‘-'l 1rl' e T
— \o\{ﬁ‘ 'r‘\l_ -H‘\o ‘Ium' “1 r.hmm.u.\ y I | S "

Sﬁ ls&m?m { - loearHon  of TR |

fete ceauty <o detide —lhe lot
| Soul ol “Tyanem) ¢ Uon Line:

pulte
.'. N

I._ \.! ..-I
| | AQ
i
| \

. ancd
."Ihol,f\u}_p.mn'r (-[

—

Voot kicod hcdantes

i [) —Tk?_ hgli&(\ﬂ*’d[ and

f (&ma | aeeen s ('L'mdw“?L p’:‘fl'}‘n
'}99 Tﬁ-'- UFP('.‘}! Cusive  LMN .,‘f‘lﬂp-l <

§

|

i

|

i

21



" 1) = [olansfentc 9n potw e n%t-l-frﬁ T
f\,' YV VIS ~ Ve VY TNV

H ‘\(.rr

ok oo pyteen Ve iy

(1 2 l P“.' .
11"-" __{n B—

Toanpiont phmomfnt‘ﬂ
Pestiod of Hme Dtnna?nﬂ Pyorn feoo
=) DmliNa lmnn(p.fon-l Y cheeny e zmh)'a. led o (] )

excecgive OvoIl (ll:‘l!_‘!lt‘lHC 81 Voltmget ' Capenat. T
t{; darmq ™23’

(‘W"“"'HU - can C(ouce oxlon pive
~fheste T¢ a comple 1@

t 8 hin,
1

([:hul clowon ‘tf’ Plﬂf'z

= On pome Caset
Out of whole Clhd 8 astea
9 Tghes of, Syster Laanpientt ¥
y) Shelt TR

D) L‘._‘]M“;ﬂa 9) F:m,'{(hncd 9,)?&‘(!?[7(“1!?

b T (d

o oo
) uahln’i‘t\a and Cwi lthiﬂra asle most  Lommon ancl llcualfj mo<l !\%'W"
e “tomn(:im{c 7 L)!L%ﬂf. (ause d ha

= Jn EHV (g‘d%km ~4he Volt
(il hoteaked| ase_

(Sw‘u{chidﬂ ey o,oenivﬂ and clom'qa of
- betomi Tmp&{mt' i '
=) On coble tsndu;-l-(m I‘Bhin‘?dg “Iﬂtaﬂ}f'ﬂ‘f‘i Dy
Couses berome mle impditant - sl -
2 :D“Pmd"-f"ﬂ on ppeed of oranpient < can be 4a ElaST
hepomaron [ txtremaly fast -foran s:‘mk]
on[ medium —fag{ +ﬂan:iuﬂj

[ clow 1 ‘.Man!fmlj

peewst ) O'H\T&q

-

4f¢

Toavelig e 71
urdi 0 4"




Wk

LB

J : it
r : Hed
24 o o Sm‘ Qr‘
- == Vi L
N~ “Tatident™ N Ko
/Z/r'\ = [Lgve S Oﬁ@oq‘g\L . (e f-{czbem aent
I 1—— /4
A Va.Ta
“J+ | rl-f — Clk‘g
N NP Tradent Raf1
e e Eeﬁlukf] Qd’-fﬂﬂea" ) v""w*?ﬂ
f Vig ) Y _*ﬂ
Ee“én;c\na ¥ Ne %y = T,
E
_ aMant” _
ek T funchon
3 ol £k . o ficiente ofF TT- o
*R Plediion & e Paiartion m Ry T .'umP‘_"dm'd < |
i \w gc toavelh j ‘ovesr ~the « Uine o q?e lpoK e O thonge
L' " ' J
A \JOHC‘Q‘ Lm:e_ﬁ : when St swaches “+he Junlht:;\d Q,Qiﬂe'l-;on.
Z, at chpwn mmﬂu"iﬂ.\emeﬁme Z!.ux"k{e orefrerkion C.Lgts"mh fn Hue fines
\
O g pe the Voltoges and
let- Vo' o dg e and A8
hav. _— “rnPe.doLﬂ”‘ X 1
avma 2 a" sl o \_),‘_




lc.sl“"“

A{{m“‘d"oﬂ I’1‘3 +31&Ve”n::j unve - =5

Line -
-Fnﬂa Totavellirg wave ON "”“U
.}r—_og? &) 'L
) I‘{_.-
— A:,C_‘i_.--——'r-*
L e Bt i ;
i S )

POLUQ,Q\ lost  §n d._egeamh:ﬂ element

dp~ TPRAw + V'Gidx 3P
powet of \dickante o, |
P= T %
piffe stential powed dp=-2 T LadT '—‘““?@

Zn- Natural impedance of line . TThe —Ve 4190
fEdud:wn power ad the wave taveld with the time.

\ndicates Lhe rcliéqi

Lot €0 § O

*ZT-'anI - Trdx + VGdx
- rRdy + [Ttz YGdx

dT - Tlednt+ (1t ZE) Gudx,

s R i) Th

d-f'—_-ﬂ-:[ Zo dT

— ST of v, T AU
g, oTReOT,
J %
dF 94'%,'@1
- Jou e
{ ek
- x=0+ IT=To - vV vy
2 A= IJ'\Ib 2_‘__ ; o+ ,LI\T ..
LaT ey = L Q_Zn 'X'F"—E%%
S —QM{ﬂl Qn:ro‘h[f?—*%?/
—av
= & ;
a- R+r2rq
T ———
q\m“&‘{‘tj (B‘zn

V Vol Sax J




[

BCWICﬁ (attice diggram:~ Al Called as Q’_;(a_‘z,ﬁ

WWM./-——'

7t 15 a Gime distance graph with the help of httice

Jigram  WE €aP find the motion § dircction of travelling WaVE .
-

el ‘nstant of Eme,
(muett-?vn, re hratbion, ncident)at any insltant ©

. :Lcnd"“‘i' 5 peceiving
L = —
=0 NGdent | _
N
' 4——-———_) 2T
oo lire 37
7 MN«.{;C!G‘"
(et e =6 / .
BT T g, A
P - al ory butohank, (S i

—r o diatechon £ o tion
LV~ Are h Une "R Wi %i-p g "'&LO&"-\.
HY — due o cdora  twe %} i stdboag

+Avan graisigo # t)\"—"

LV vonmp N@J
1 oh _.“J \ o ¢t detx ases
T e SR e pps
I 0 hans
5 anttamt o ™
> Senge Ampedaa . L T g
i i ' i . M pdgteo N
g@fﬁ impedamé, ® o Lne T deﬁggd as ‘H‘\e&tﬁ% ﬁm&{f_
g) R L,- Jf Reo .g.g_gi'{f@. ?Wd@-"’x"— &
,’_E. o Rty X Gez 0! admittante
Y = Gi+i%e
L
Q °,_‘ Im"‘) Xi X ‘ﬁ& . o
L b 7 L T el L
God o n 2 W Pin R ol R
“5 \30\\ \Y ae Q&
g 5
o x e of aadinsd impedante 500V
(e { VA —t-g&o_nvehli‘fkﬂ on O e
1) A Sud of 200 a1 p0R)S @00

100 ¢ o‘ pnes OF Tmprdqnes

Uoltege €, Cudent

.Bde.g‘)u“deld . -&nd ‘th:l(,g _ELd " &Q-a%"‘{d gMG‘Q UBH*&-}G‘L
boonth Lne 10 ™ | .
" €ah \" _ | :_mon,
T cusment e 2
-Q_V—' I Zi % SOOJL .
go’* Z

%y ‘Zg + 7, '23 +2,

4l R Y Z3=3po-n

L otan tritted Who




J "
? 8
IIIIV“~ g M R
: q 28 o
P (k= Eﬁ:zg- Ry (% SRV LR RL
| Co+ %y >
VL zxaou/spo ";
‘Iwr'}ooq- Goom,no—i- 500%900 |
f S,ou#:wowﬁﬁo i : Syt
by }'L | e i
v”:"’g - _ gdaply 1812
mﬁ% [
' ' 00<]
(1 2RV
' ' Py . 200, oy - UoOA
T adbat- Cosysvant | I= 7 500
Taansrliad ansgpiak lomantk -1 o
U Vl\ - Vg - V.
Q' = Vo o BB
ZQ ‘TDD e 1 [GQA
Bvanth = 2
e L. B9 60899 < 3944
P 300
Va = viiv
Vs = U 3|—9200 = - b9V
Reflecked Cusiotent
f“DKJQ, = 01{64|+0‘?;q1-{—0\"l-’:

N <00
Z[', UL'QI‘V [j’l: 163A '
g - ‘_,(,D" : '

23" gmﬁ

A glep wave of W0 kv touvells Hhaough o Hae  having o
fmpedante of 25060 ° - he Lne 8¢ desiminated by an fng

5000 L H - find e Vol-l-aﬁ& eV IEN —-'H\Q. fnductante .ad

SleL letted \fo!‘rnﬁ—ﬂ '\A;Cl:@ [_uotv

§ K= &E ky B e
) L CQ (<) __Z__o_f_ L= gooou“h
Votlage Gudote Sndudante, E : gte b ky
-.|_| N| "E‘Lt_... - ~ 3ot
\ (le L 0 EL = aXlipxeo <Swoore®

S Fgl * 990D e*ﬂ
—




M

e

\ s 29 4 5tanemi s Sion

UL Uoe hac C“"diuh?f’(bmd-amaiea (SPOJQA
L op n' Eq.qﬁal'”sloj ‘%Mh%mn o

aMe Ng {
eakage oM 89 eqible  find natual mpeclante of & -
C*r?ama‘h« s 9:§¢m o
-Eh(ocslec; M e 810§ RUD )

. gdf "i El:r L .-~. .- : ' i‘.

Gpaden. & bSem = Vot " | " Br a !izgcm
he ogxig? dnl Ly ’ l;
co 20fo ' ofix g aguxib' “"’IQ’“."'?;:‘

= =P
LR L e (g

l

| | )
¥ [ 0a¢mwt ] | |
(62X '? ~ 98698 ¥ 2R3N '.

.
LY



Re far bon Qa&fﬁ’&%i“r

AN

. h'cbm a Riiai
Contidest a Ioulec( +oian s eni €£307 fwe ;U: { hae o} ’
Mp'lclan C[ 2z -{ 5 rO 5[ ! rc'fﬂ a - el C1an K.
? ! ] e ’ ” ' " l T d :\' il k-
e - ne  an ¥ 4\ LT,
when the woave -%.mnvclhlﬂ olma | ke N n]

,~thea b e PO-"{U 81 “‘“Jm\jj

e -?l?f. led -

. C'hmtat r
jc !
" —he Exp.'swpcion 31 .:e.?uded Cuadten
| "
¥ L — .
- and Cussent -

wheve: vt & N ose 912.9(“4{& Voltage

leb vg 1 ke ~the {Stcm&m\-Hec‘ \}o\’c(\ae_

vt i\ be the fGaddent acves .

e Mo

TReadent Cuastent - ¥ (l :

Re-ﬁed-ed (!133\0'\{-; clll :_\}

:
PSS i |
g% =% = |
L\J‘l: v U\J |
. BB |
Z e
= vl Y
- Zo
— ; ¢w 2E W
J stan s mj Hed \lol’caﬂe) = = —20
ZotR
“Toansmibled Cuvvedt, T = XL = e
g - 2otR
- 2’_\___ X 2—‘20
'Zo*e )
o
Q- = 270 s
7o+ R @
“the Coefficient of Asianemitied 8\ e Parortion Cusidtent
" L4 Q__‘Z .
wavee 1< 'Z)’ER ond Astanemitied coedfitient
£ Voltege Goves - e,
20+%R

7




"
N4V !‘_ "
R 2 2
r
\
p..g'zo
N L NV R .\ R0
. “;}_A s o L -
B R“‘ZQ R“'-?Q
PR o e Predbion 31 Cuoent woaves = - (5L

i Fi7
B 3efud-cd CoefPiaent f3 Uolkoaf. OOV e § 9;
L~ __* ‘ 0

—_——

Gﬂe— OFQI'\ (L_‘il‘- j-:'!_ Sio;ig:?\/?'ﬂ and Py,

when -the é)tue.u.acd end T¢ opm Cisiited i-€) R= oy ‘ﬂ'e
Va‘tn\' astuit e (%Lcu) 12 below -{13 j

CD'\L|AQ‘( "“kﬂ- ":‘fo.l‘llmﬂ{fd ngb‘enl d UD't(ﬁe wave = ;:R
UJ"\Q_ﬂ R- o
. o s & .
“Transwtied coeffigent of Voltgge wove = oo - — -y
g~ |+ 20,
K =2
S
L
4vonsritted coobligent of (umstent (wave = iioﬁ,_o
5 Pe?lu#on Coebfident of \b“’%! B . BT
B+2s !
Rt[{etkon C,oeﬁﬁ‘de.n[' OF (unsient wave - - R-2o - _T*Z.JK

= -

-The tstons rtied (pefPaent e Jwo i-e-the \;Dll(\a4 of e
open ended line I ov! Thic mMeont .{[,.oj; the Uoltage |ef—
the cpen ended line ¢ saiced by V' due to '\teheth‘;\q

"T.srtamm'ullld wave - ntident wave =+ ‘thiu{fd wave

& on Open- ended Lne . a toavellisg “’“‘tf]f wave ¢ ﬂtfletkd
bak with o I:nsi{—"de ﬂjn and the coefReient OF Slﬂ'tted-im




~thvo 'Sk

it
W
i,
. )
i
[N
1
) B - W PR
) | 4
!
II .
Cew - .
J‘_.I &
] 1) +I'lﬁ1‘;|f||: \ | G
it b
2]
: o) SoRNE W bosedid4.
I i 1 ] I )
r
J J L] ’ 1 N
: : T8 K0 ) | . e
| P L] 1 1oa 1],
[ =
r LI I _ ;
w) .‘IJ*' r| - L
' 148
r ! ¢y _ :
P-"n) KRl {4 j} J i ¢
[ PR v ' Co
“f Loy i nl ! )
o 7l ;
" ohl, v ;
L) lar
W = y i )
;a}‘:':,«-,' R T Y ,.l;
P g
:-C‘.I e, ] ‘-. '
] e Y e » ' ¥ )
% V1
’ vi Op §
I J oA .
5 ) 'l I 1 | '
’ v Yi

g .
|
fy ) |
oty
'!]'
|
X |
- i
§ :
-
vy’
) wl

1
3 n e v R
|
1';;,, J
) '
1 ;.\ (i




N
\1‘{19“ 9! ff\f-f{“‘.er\\g :‘E}] n‘wz ekt line 2

o

Qﬂ‘
e Jesmigled open <l
e
’ {?_t_j J
v 1
| EVR ZpATe =
. ?l: ol
M L %'L . L
v 2 1+ 2 - -
“w \+ ..S) 4 "2e F
Ze
- 22 gO- % 3
| - " A = = S e
¥ San h il |4+ 28
e g
2 v 28 2@
e (1 7%) ¢
”"' o \-o -
= = =
V.\. (06
: s
V.
| 1 . i?(. '3-:": = __\.J_-;-
4 - .
{ TY h{.'lL - o
2e= ol ?’E:: = =)\
| 1+
| T o= EE e
| _'-j-ﬂ* N ol A2 R
| Coclfienet fa  glab vt Lo
|
|
| e
Ze-0O
Voo % v, Zes
‘ v 2p Al WY e
c o =0
. o ?.-:- - -_'2_“‘._ = "'"
v N& Ze
/i[:—¥

10

——




Tepueling I

© -t _1!?.: umve g T A |
l,_;iwa.' it {2 Ave ‘a n aor. w.ﬁ toker o ol'ni.d.ll U.bﬂ(qfég S C{:i"u:#lname_

on the fBIm of- methanical woave e torcaled « ~hic e honi! ware I‘{Yﬂuoji
. Lo . .

-%\10-5‘\ e raedi ﬁNDm One a4
, POt Ho ancihed oy ouy; enev
‘:l- move t e ;D{Jrr Aﬁ e W ]

4 whet §s Q‘uﬂ" P"“nbrmnn?

E\ﬂm\‘ k- gl Undesgo “hoo Uatey J.ey tvaniuent tals and H&{-‘
ale - The tstangient N-cﬂp. will be f& A Vesty zhitt pestied off Foma
but TE & mBle ("“Gﬂ]-ﬁtoh{ than “the {t.{po(‘h.‘ S DJ.‘J‘MG "“n..
“tantient ptaki ,fsiangient's ase APtup T the fipshern he 14on cierts
ade alto called ay Quxges whick ase  dofacd hl I pe
C‘"MGQK ojbﬂd “the ConduwstdL + whonoves -bhove i€ a )guAAo, ier-?e
% —the kb paaquatﬁcsu’g thoste Hl po a Asantied xdati hidh
at‘Q'S Siece ~to Kungec. _

D Atfenaabon |
Atlenwation fc4he Stedwtion &n nitude  of- (3ieek 3 poak of-
a Toavelig wave ac §¢ tsavele oloag “the deaglh of fhe Line}
Attenuation mainf-d Oauwle 'due o c8ona and the ef-fack fc:malo_
One posH—‘.ve wove( —than On nqao{-'mg wave ¢ “The csi-\ane-f ‘wowes aYe_
Valneaable than lonau wave - |
AHenudlion of a Line Can be found Usisg doust and Menger
e;n'isﬁcfal fhmulae | whidn s 1'"12!‘ b‘d

V

= -—

+kxwv '

iy

wheve

J'o\= ‘2...9\_% Uolka_‘i( ol'. cistanie ko -GOM aha,m oy '

ke Attecudlion conchant
- 0000%F 'ﬁ\ld‘nf?td Ueowe € Cihl)
o-ponts, Sa 'dhbl- wowsen: ( §u8)

& paeol T !Qaﬂ coves ((gous) |
Uz Quage tov, o poiot g0 ang. g |.
-~ Dictanie vh?yef"d-"m‘ | |
Atengalion Coagad= T a
'A’f"“f?néal pant b Pgmpa.ﬂ&bof) Constand  Fhat defesmines cb.aqz (9N
&:‘“ﬂn-.m. e '

1Y

11



Oicldhon Te the Ll\cm.‘az
A¢ the wave

~the
and

daantm ¢cion line +

line ,—the lotees (oute
}moo‘ih and the Uol\a.cao
(Ei'mihﬂ-

A low Voltages o o line

wheseat ab h‘ﬂ
waves:

Line -feamaation ~hees

loecet chu

1) ehglE kb line
3 ©pen ckk line

3) line Jesimninaled with an
) lise | tomeded o cable:
5 B fuseated fine:

¢ liae Losminale
) Rearkive Jesmination:

Qhunt ompen gakier

hunt mmPanch'mn
Voltage and POM-‘H"&’-L'HT
i Num Value 0 i Te

?ﬂ U)Hf}‘ ——H'\e
ke Tochutive foad LR S

Speontive

helP

Siedute 1he D“j-ﬂ‘r' Phale' CD"“PO
of  &huat @nne_ékd' Ca.Pau%O\

gq}.dvalenl' ckt f

L

Siffteras Ao coabiol fhe gleady gtate

9 the Ve phape
{aavels ﬂd?ﬁ

wnve
¢ Lototent

aesl ¢

b voltages ¢ tglona

"’.mpadante equal 4o /ﬂﬁf& ?prr‘:qce-

e a teshnique

lf-m's{"h"k-ﬂ —+h
“+he rt'.\b&’l* wid
Poweé}! 0?

’ﬁ‘:gTC.L "_ ' :

~thic deilig
chnigue ool Useed n ext : | \
_Lj m S¥iva \'\!Uh Uo\tn.rit_ taan ¢mi celon

fluo ‘b JDK coc ¥ I
~the len?}h of 4
L 0

ofoﬁdah {o beeomg

o
‘jp'L,MO_

wraNe <

ante Cantes st hoh

(‘mud’lc cliclgtion of - tha.

d “fheiough a stecictante were |
Pl
|

‘uéed o' Contsto | bd }
o loctses +o the 1
{%';UCQA.L+°-’EHNE _
cugiaent 1 (‘.;uppi;ed +p
of éhunl:“ Ca{?aﬂtnme -+

ek & tusoent TThe
ic Lhown

Pa ﬂd

| —

ovest Voltages dﬂma h\ﬂht—

|

!

bad Condidonc . Tk
png « e U ‘
tage of chunt Capoitame 4 he {ponsh”

12



oearlanie o -k Mgeteeo E——

p
(“a“nHlfl- n e 1. e oy :"Hr{mma “Yra pow ¢ oy -l.'!ir-n(’fw
} ‘i""\°.f'!\;ﬁi_q||r-. er W = L\ ){'h

'k.\i(\l'\f P‘ A Con hp A - * The I"'u[)a PMJ{; "’? POU.JO

"v'q‘ll'\hl
i ' T'f"ue
hﬂu\i'd load (_'[)ﬂt'l}*-ion(. ﬂ

f?"""-'“’ Oeaadole Unc]n.{

g, 7 an_ﬁ-m: =Iﬂo Ahunt Stoqn 4ane @
aod the voase

of I e pestenanesls "'cfd‘— :fmnuknl )
DOJ Vo n-%ﬂ el ¢ b i¢ "luo - /.utlf‘o{, F““ A—
". '
Advondeqe s
11'1'!9 E'M'ﬂ%“d can be (nnh’dpmablj e /,r.varl due Jo lows 3 loce |locceg-
;‘Cl.l . |
ﬂ ‘_ﬂ'\# Q? Q‘-\)-R-Pmn{c Cbﬁnal'\“fl 41‘) "' ?( frtvea Q#r‘ ? »
: i La
3) The {o1an PF!!\MPN(“ anel /\u_\;lr'u ﬂ,,a:,.. Lo\ be Panonl-oc

I

) _rh-ﬂ \JDH'QSH: at dhe Do (e;u;s,cq encl can ke WPBH,\JOCI' l

icadvantage ¢

] k- y Ha Ya I.ulnaq
9~The ecponte of Veltage digc 3) Sloduotone T MO &0 *’

|

Compadied o geonied Compangaben | |

1
Al "‘“ﬂe leyc  lathce diogiam |
UM l"\:s B‘-m A SSAS g ‘ L
A § wt'j % U(Qd +b S*“A:‘j '*'Sm\idh“ﬂ ol

l
Ove sy 4oad.mﬂ ‘

D) Gchﬂli lﬂ'H'"(Q dlaa‘fa.m -klknin‘un.
pwloHerﬂ‘c- - il

-jgoblnm di&'l‘?"“j
o . v\-sl_a:lﬂio_n\" \
2) R th‘I. B Sohﬂ;ﬁ "l“‘P-

vek -
I as '(?3\ Curive

e \v
2 Tt Con be dnon  §& Uoltase gl diyjeckion OfF QU puce ggive
“+he Pocl on

) I+ helps W Opseoviry usa.sw-n% wave e

aeflesbione oF- valtosf:
Con b &
~the e’

~ ~ ot che &
L\'\‘nwecl bb lumP.kﬂ 3\11;.(&"*'&
%) Giood atwed

Mo Po: nt¢ d""ﬂ

any woeve Can be C\]Pkmm}aed (a;;\lj.
©) ‘Hns-*a_uj 0?— ny

13




2\

(ks

) Aedyding fp Dage

N v

-—

l. ﬂf-‘.l f i

- ¢ -
tu“l’ LT Ii\r Combwnalion ap
(‘nhh‘ | r)l f U L“ I['-“ I-"M ﬁ' £ l|.| ' € ff'n“ "Irlf'f ‘:( r‘(‘“o‘.;

i o [
3U«dea13wmmd cohlet Tt % the comhinalion of one By rrdle ¢ orcduldis

C ~ N0 o & .
omve ded ik ',tu-iul»dr inwudabon and Qumounded ;IH a

. Pmlrt hma ¢ oNe DY ,U[‘*n f:{, L\vJ

i C“"‘“‘F“‘“‘Uﬁ helween O lesrqotound Cable:
e | ey L & bl Sl o Uf_,' Py S as

vesthead Line and Un
P i o o e T e 6o & L

A |.rr‘

'm' toel e rrdle War PN"'n‘nm

S T Cott s Ondey riwund rable frul
'l ‘l'n l'm;lfl ‘ﬂ1[\:ll’rl (e

—N Pl,lhnl Qﬂ_l(‘lj . [\nh‘,i( Qr\k;hd e H‘N

coek 1A redle G Onohea

bie
A Liree -Ihaan lererm"A

= Maintarante Cott ¥ Maintenante
..5
' fﬂ@‘\“mj R faulta faulte motlly ecedt

1‘\ {:-9‘“1“%5 of attident 3 O, LG
> fault location 3t delethion = OH faty
“':> Tointe st OH Scdeferully o0 06 casy-
IL’ Tn’cfafﬂame with Commmir‘ajmn line s> Ou A Voo
~> walkin Vollajl + Upho 6ok VG o oM vpt 165
luahf’t’na Oy VG

Chaxqin cuaaent - OH M UG
fu_uac effert - Votlage doapls less n Un&q-c:]-rmmd Chl\rl‘r(alg £ c..:; L;qt:
: becasee —thexe ane NO "Iom'k ot Undexg
-H.nned Q.*ct.ﬁ!“a)‘d U.‘Ff?-t
- L 1L e

o0 Crgowend Vare

adeatifi calion

.{&L—'—+7+\e condur 48!, uted Sn cable ehould e

;!8‘ allum nium of h;d\,\ CDf'dl:Lj;w-
1C|ﬂ§si-?1‘mh'on gf cables

3 Audiding o 100 conduc s &

n (—céle

3) 9-(dle

3 8-l

w Yy - @le
9 Raling of “Tren: Volloge - '

. : s L v
!l) Low Vt&‘h’-ﬂe Cable 8 opmahna Vullouat uphe ‘Uﬁowov
D H'-dh Voltage cable f81 opedatin Voltage vpto b
Cable “fé\ 0p991a4\‘}ua Vollage upto 9,000V

> euptst Tention
on Ccaklec 81 Dﬁemaﬁﬂa \f(}“o.ya»l_ Uf'l'o 66/000V

W Exloa h(ak “Tent
opt’s\m'and vo“oﬁc l,tph) |32 000V

9 Volta%!- cables ~t8l
of application of Angulation and ledd
[

J\J \LL.0 o a' ahl
e ‘3\:9\-. u"‘,.rp- h? t‘,g?!f’\??ad q\ﬁpf\'t" L;S:‘_ o

%) fxida i gupt

vett

heathiag ¥ g’ et
¢heathirg A B p 5im~-l “Type W HeatL 'R\'“:.a

e S

1) Rﬁl“d ‘h‘?t \h,“) }] .NPQ 15*_.,:,\,0|e
Cveawd (able ¢ Cabhe
1



L‘“)*/\ce(%id
do Tnethod
0y R ol of ‘fmp,,;wﬂ he clelerloe €les,™
) colid type LA 1 e c o,
2) ofl -filled D
SR ; 5
2) Extesinal oil potesture,, 0 gt e
W Bt polecusye - N ‘ o f ¥
e ggﬁ% w!
e ,
o “'”‘b ¥a U"“’X'
Condhf

acsulohor
|0 rt

(

“ewn One (ele l.’f»rd..,-;
% 9% Uted

NNV 2
dqwdm upon —the +tdpo
Condutel made of s go_gd ﬁ}g.m,_al—g-lu__fﬂ_'-um and aMe uty
ﬁcxﬂm o ~the Cable

oo 1O psﬂowda
1l a“oU A alvminium i

’;He{alhc Sheath? e tallic eheath 8 lead
P&OV"dcd aatou.nd +he ensudation ~to. p:xohul - aﬁa-mqi no’ cher
8 Peddings st ptotection ef cheath againct caiogion and Faom

|

| mechanicol Tnjuty:

¢ Sesuvi rﬁ Evest the laged
aa.lvnmaed glopl wfHe

b one 8l -two \
v ~the CD.bleu:E_ﬂ m meth&m n‘u@lta

|
H¥ MM%on Es:c%aﬂte DF E’%a (dle Ceé‘,c ,
d ' —the cable G¢ P.snov.ded wh‘haflﬂfﬂﬂt
atestal 0 Sidest

tnsdation ™
: cusiest The

\.\ 5
2t potevt P >

i of-fested ﬁ' fn:u.!aﬁnn—h
— ___———_-'_--—- E - —— # ,
lcakmﬂg__amam+ {¢ Kmm le_ —'}_*‘Jf'_ 0
R _-A"'Cab" e

e su.{am{e of
g (Ble cable’ of CN‘duﬁ“\

/ Contide a single
. ,_;{qdld; v an ;ﬂ nkf!na.l %hvaﬁx Sladlug '61
L= be the j"’ : %e .

be the ﬂes.d‘\hfﬂ
?nmla#on of —thicknest

"'“ﬂ S‘;s{m\ded Sngld

a:‘im(,uqmﬂﬂ ons, o

o Bedd En%
e poov! ided R

L ol mouSiia

v ! let
M il

lek us Con tide st a Vesty gall 10{5991 of

T sadius X . »

ltah whidh lmkaﬂl
voce, Sechon of-feste

otk | ¢ ¢ |

2

cumaent +tends T0 frow
d - +his -t!ou.) e



Mg, g "
Tarulketion J‘lem(-fnt:o of  Contide sed fmd-:- N
? ‘_._l' D Q\_-IL'
o A
Tnewlation -.E-‘l('(ldi:::tr of whole cable ISP by
B = J S-(i’i-_. ﬂ;:"" - A
N 2L d
3
v d ' I & M1
oo "‘_"d'( " — 3
2m 4 ‘}.. : 20 [ lta")m,
= — | tog oty | m.]: $ N2 }
— | L i
---—u(,-': ﬂ g oulloﬂ-m.\_
ﬁ?'ﬁ -_-__ [ 31'1
‘*b\:] \ 2"&11\]1 Dﬁ(j‘—f}]
when the Sacudal oy =
- Cvndudal de(l:eo:()ﬂ.&;:ﬁl(hlnw R inieasel “the leacth O‘F +ha
SHiobal 4p | g toe Gosulafion otetictante e Gavearsly
PMOP "fﬂ'“‘ of —the Condluu t).
;pioblem ontula
= )| A 9"!\3\& cdle Coble hay @ Condudtsl diomeles oF 1M M]bg
_Hon —thickness  of ouern - I the gpesht Sesi clance _
- Snwulakion T8 SXID'L’-‘L;Lm J caludaft —the Gneulakion Stesictante
hay . —fg1t a 2km LEJ'\JH'\ O-F—*H'ie cable- /" *ﬂ.\_\
h %- diametes , d = tem i DL
{- Bxipleem - X100 J
9,3%,1;9,}(:1'\'.?000[!?&&3&3&% ! \_M
.i"i,f—g‘-—_ .‘%—Tt{)"&uﬂ 0 (Hu‘m N
Gy = 054074 = Oy 4tk ae
- DAaAtm 3 paxtoTe:
1
T L J
7ol PG 9 X 2000 o
] -
' R = 101-56XIPAL) @
' 4 ec  yagm— the.
e Sagulation e cicdante of- @ S o ,\CGHL i Ainn O WSY
|, (315 diamedes B8 2:5¢7 ond  Slesishviby o §asalalion ¥
/ p . ¥ 3p -
i '(u“-"_j\_-»uﬂ. . —@md e Zasulohion —H\ftk!ner:i V- ) Ben
R= 498 ¥ (ben Sl =GRERE
- rocm ' _'-‘_t“ll!-‘\ I
. o2S = 1S \
b sl | UAR g
g - W § X10 e 2 ORI ST gt
' ; ")y A {
9§ £ 1% 1000 |
oy . QWL . oM KUAFRRAIEE
(TR w€x10'%
Loﬁ@;*?' o-08bY [© 69
= 069
- A . g 10996

- B




it

My = 1'Q6 X1I'15
M= 2 yqCn- om

“Hicknecs c.[’ nwdatbon = 92N

= 9.uaC- 1-25 1A
0 ok on tneulation ore sittan,
e diameles of 4,

3) [ Q""al‘ ¢8le cable ® 5km lon
Oy M “he e diamdes Ts 20m™
Cole DVe ~the n cul DHon 9¢ 5oMM ('a]unlfl"- the ma“c*"".‘
Dr “the 'i'uulo-{mrﬂ malesnal ¢
Qolr Jength = Hkm = 5000M
R~ o.ux10%a
dl:' 9 ommM dy = bomm
/ H; = jomm M = 26mmM
| i
]| 2r;o{ ﬂe,-ﬂh ) ' ;
]' P 2TIR g o f.x So00X Gux1ob . 27 ¥5000X0-ux et
| qry e 1 0 . dn{251
lo‘defs”) Ln%e [ = 4n [ 28
f
[ 0= 33 (2 TRXI0T oM
::_._QOY,OJ’._& -],..,—, rineles ase ab 20N a¥ s
]’-orf ord e ——,"+-.ua mnl’rs lronfcl ~ho, | Core VT Centre point
,Capa.u autante GF“ gf%jft CBle abf,l.
nsidg]fﬂﬁ S b2
-~ R \

'R sfnale dle Cable con
na Cp—-qx“’q! C_:lhmkﬁu /

valen
‘Tb"‘ E;O]‘d-umnté et the fnnext
mc]@4 m‘m\.@.mﬁmﬁ tes exylindes ¢
JiQ{)}\egm?fd lead <heath which T¢ o=
le CRie Coble \ B 2™
et

| eanth potential - Considest & g\nq
Conduﬂgl diamelieny d ‘and fane ’h?_n‘}h d\gm;j@g, "D
e Cable be & Cu,.,lnmhs

J‘ with

|—he cmﬁhd len of —th

| ond W f Mﬁa op e insulation maleaial betiseen
F,;‘ :‘\5@

Cée and tead Cheath - Ohv(ouij £z £obs Whene

pearmitivity of —the Pnculation:
of oladiug ¢ md&les‘ GPd (qu\ lQ'SR"
aj dMN‘x" W

of thic i\dhnde:’l
= zu'x(mLJ

E Elet’cﬂi_(l fiax dong‘gulqd ul.m,ﬂ (X“iﬁtll{?'tci,\:‘}%

rf ote lahve

Contided Q (dj‘mde.,‘)t
"y metsie e guﬂﬁme asea

‘U.l -‘j— K l'it -
f v s M ¢y
o yr@°




consideted cylinden ¢
- R

:T\"! = -?_""- r,m;

ﬁ'ﬂ ® o (\-] Vﬁ”‘(/m

Elettone Tr\k‘.ﬁgih\ at point P Ey
L ] r - — —— - e e
¢ MAE  2NAEpf

Lo UBkdone Sn mmov

1 W\\J\ﬁ(‘ a unil P”'ﬂ' ve chaiqe

K --\hn\o\\‘}h a dicl ‘ ? e g filusa bt
L _ " ante dy 14 the disection o olodlone P.OH
¢ 'l o 2 cnLe "'\t" lI)R“(. ‘l(\r\t“ “n rf!(‘\\“ﬂ'} a Iln?l FLO(‘hga

Pororn Conducid 1o gheath geohich o -tho potential
' \ A ta

Chaot
diffeence VB few
o ¢ “-”‘\h,fnﬂdur'-ﬂl and (’."wu“-- ) P ,’11\!0(} H(-J'.
Yo b Egde ~ | .ﬁ_.fL 4y 2 @ g P
la dly AT 2 Enf o o
Capcuiknme of the Cable Tt
ra B _____cf_._._.. . e
v A \o
PA BT a

-2
oty x B 8Huxio X F.ﬂ_ o

2073 ldam(o[d)

| _Ea_ xip" Flm

| "y 109, (0]d)

!3? Jhe Cable hat a lo,:j\-\\ tarce of the

¢

Coble ¢ Eal -

C - ._.n-—-—~—-—ﬂ" XlD r
Un-uloamﬁ.

of Lrnedve's ,then (0Pt

Condu t8) d_iu_mﬂ?_ﬁ of 1t ard "’.nk}fncd
selahve

o @e Cable hae @

) A gig
aheath domeltd of gL Tf Sepae g©
i P(am‘h\“ un e Leed A% -the ’msuluh'on ’ Calmlmh he
Ca.paﬁ{-o.mce fan w.{n 14@*\ of the Calo\e
: ~ e
‘31 hﬂ-‘h dnama:‘" . ;—Lm-_o';t.m ‘?‘::‘:L\
Oenﬁih:_lkm o
i 4 gzl;sg_c
. Eal | a 3
gs . ‘ / lL,.)unu“) ; ,_‘_*_‘.‘_.‘%ZT% SR
My 4 awxloq (: %)
.9 0  FANF

5



|
“the tondudtsl of-

Calwlate ~the capautance and -d“‘”ﬂ;"ﬁ Cudient of o ¢

[ km [0‘.8 hovlg:i o Cole clicme e of locrm and on

?"‘P""mehd Pa‘pem srculation of Ahicknest 1, th
o

Oatahive po.mew.‘Jj of “Ihe tnculation Mqu he lako,
o ond e Zupply ab SOHR ' "

£ y= 4y _D % JbpOoM

Vph = e BoRio” - 31:1IkY
Cka.c.qa'?m& Cusrgfmi . -\—i’% £ \-ﬁ:\— = 20 -[’c V’;l«
a1 fe

= 911xGoX 88 11X10%y |\,
' 0:26%€10

Cbhﬁr‘ul Govent = 9.993A

T asulabion Resistante
—— TE——
Qinale - Cdle Cable hae a diamelesy of- 6mMmM ) the

easulodion e FUMM: TP “the tnculoabion Reci:

diamelesy ovest the
lulate -the QPeti-f;C

of —the cable Ss i&ooonjm%a

__ante
Sesistante of —Yre dietedsic ¢ used
Goh d, - 6mm Q- lem = 000N
= 6
| b { N _%_: QM CR- \beD‘“";‘m XD nsﬂ-lm
' \ 9 cdq = g ymm L
lnf.\‘\ R Ay = 9_"_% - \2mMm
_ \ g
ﬁ;\g o £ Tiarany)im re" £ L)
| - and wﬂ 9 L 91j X 1000

_| !ftlutaliL edsece ’%\ o g’va!&_

|

(bxip® x 3T XWOD.. 4 2152 X 100 M

’Y-_ Dn('-'l) y

p- 49:52K 1670 |
cdle Cable s

aneulation of the Cable %

an at Elu{‘sm

n Qa
Vi

Undea Opas-na{mod condihiong , the

cubfuled o eleitorostalia faes U
dielellm'.t

etoese + —hie kA o oresd hthcwd
Coble % fnfout ke | poténtial %:mdien@, onfos Y

pojot

tBle Cable tited 0N Q 2-phate  bbKvV q‘ﬂﬂ"‘"ﬂ"lke Cal.
a IJ a
K

d: otm 2. D= o X3 2 2 4L
S RvaLelels - »
) [ ¥ e
wid tog,, ) L7 :

N




e il

Conndem A Qoyle (i
" \ ATy
L\ \ illll l.il-la \l‘ll‘? ||'1|Ii 'li'”'""' | .‘ 'r'l

Qf\k"‘ll‘\t\. Shenlin |‘h‘\l‘\‘\lbl'*l | \
L] 1\

POV e N AW e et one b
"“\hn\‘l“! ‘\l o ""‘"I W |M-'|i"'.|q| o y
[oeon Ane conlye of the (ol Lot ], el
‘} \ 1" I 'III
(S Vol ey .

,“c“s‘ ‘

t\“ t\l‘“f\\“ul\ l‘l(\li"”( I'n 'Ivnkl,ln\ 14 "
(‘l"lll\‘ lh [‘ht"i\hl\‘ "-“'\nh-‘!\l 'h"p'fra' ‘r R
[\}lch-l'\n\kr\:*ulnvnl Y) ol o~ rm.,l ¥ i I
me\e.m i‘r\um ‘Ahe ctnlDe o ~ fodle i
S¢ :
Q ka = e Vim - 40
an o § .“1"
we know s
(
e L
n.)“ "t\}\'
Q - MoV @)
““d, ‘1
.
eubthtli M W O e «dn
. ?Mf_ofﬂ‘f v ‘
6‘ _'w&‘ B l" Ips'\lf'“-\' » (Y
bSO Li0Ge 'd
Ve X1 AL rolm-\id J"W‘di_“ﬁt _';'-
g o Q-\f ll s ! "_ ) A0 R T
%‘Tm & "”m\ i ]
r’ 'f.l-ri.lf
\____,,ﬂrﬂ dioqly) -
\ ‘;u":‘-;:";:n rakle

the Qialectoic Shoecs fped

hal
o P Ohteowed the o Ehridh:

‘Fﬂ “he #\ ui
oM
4 tm“j domor?re af we (Qo "F'U“ tenlt e tf .(‘:F.g;ndlnt‘al
obertone Wowest T4 net— unitélm. |
Hente -the dietectone N s . e o, .

. uni {dim eli ¢ Lo b alion
it l “in 81den Ao have

(e of ~the cable
of dieter! siie &lg{rt'{q,"h ﬂm“{“‘] of
o

7

pue H this
9 difhoult +o dn‘:an
UN-F&]M dt*lmhiiion




I Qhﬂl' t8le cable has a Con A ddl dianade ' >4
and a sheath of enude  cliamdlesy Ly - e . ,,::N"
.'}('rr
and  minimumn QEaMess Gn “the fna ulabion: feve,,,
Gl
- V- 33Ky ¢ 1'\!101\(
d: lem- T L
T 2 Jmax-
‘Wib]m jmln‘ ?
Jmax 2 & ?('?Mlo" ¢
d‘.D&( ) . = l..‘“\( It 'V’/m
d lOf‘[y‘ao( Ly
9
‘ﬂm\n g - ot 2 330 : I'l‘itioev/m
D[_loti[aﬁ_)'] Ioht] X lo%_(;;;l_)
) [The mammum and  misfmuro qtowectes n the dielertae of o
1o kvfem (3M9)

yokvlem g\ms?d,and
d“‘-m%%?tﬂ-tmf &nd

| gi"ﬂ"l (3e Coble axne
OPe.:mt’ran UOI‘[TQ.%,!.

t9|UP€L‘hV¢J I-ﬁ +the  Con
fntu.[trh o (_..‘,

7y—thitknece ot 9

| (V)
gj"' ®mox = yokv/em dy= BV e ZKIELm
Gty = 90 kv [t ‘ﬂ‘f
(Gmax ~ D = 21'!! D ; —‘hltkr\eu Qe D d
- I Talation ™ T
- gun = KR s = QEmM-200 £
i Araal X
J C— Sng i T
- &
S )f -~ L
ey dl lv‘d.lz?—)] “hﬁ‘t ) =3 ¥
e Y
Vot "d,.,-i"‘,\ v uexictx Bxax! ) - A A
e S e T B ok 8§50
gahoﬁ p{’o-m’f drelertviey aove Ueed: 5 - e

':o" ‘
‘ w V“""z sty 95 u-;kv7

D‘P’ oobles 2 “Two hdpag of amdmr.l ﬂ_’[,;{-ﬁ

wnifgim @\tt\&los‘{a{u_ aiolesg
“Gwadmn of | EablEt’ ,

of Cabled
W —the ' por0LPt (u\\u'un" umh\m‘.f
i ol Elngb v of chiffesd
afic

Pmi'lanf (jmf‘ d" -“' ‘m' m_:kﬂ

9{ N:ls eaAU been :;ln 0. e
atoesc n A Q) tala tgle cable quqt t'_?.n?:m |

Value t9max) ab Hhe condm }‘FIOIL'I“"‘{‘I';%“-

Gldfﬂ

8



o

\

Y BT " -

| ('lf. | rlﬂrf\? O q Wwe  Move H'F'f’l‘.‘.‘f ”‘“

Chearth: (

' M \ Al ;
|:) _ﬁ\# mMmaXy mu | e\!t‘i \ﬁat “’V-' Can L‘-P (((‘F"p.b.] nPPhﬂA fo " (GHP f{é‘{‘)l'm;‘_
| [ u,PDﬁ 'ammr &y elet ‘_"-Irv,lmlu ke al e ¢ endu Bl /w“"ffﬂtr‘ N

|

| afe walking of a cable ay A S
‘ Lorenain ?\[ dioledln m" h”*‘“ﬂ”“”"- ER b
| ' b 9 : ) e mag "he mAle lwan fﬂ

( opaiitante (adin
| -'P":_,— S— F’
|

(

n (apaitante f\\'md'anrd the hurwoﬁa_nohuq clieledanic 9 .‘)r_orlmld'
htf a cof tDmpoz.k ieletatic - “The ﬁmf dioleddic Condche "F—
Vo¥ious ‘&“o” of cdiffevent dieledotice Bn 1wk O taren “hat
stelatve PmmiHﬁ’rG Sy of an loyes g fs frveonely  Proflifional 4o
g dictonne fom tha cendse - Unden Beuk (onditiont -~the Nalie:
! of Fbkﬁho"l dﬂlﬂd}!f\i’_ wh Cl.lud Po}nt— M ~tha dialeclaric Te “’oﬂ;t:n?th_
iand i ‘°|m|>¢'Hcm{'— o s Adictane fvom fhe contop + T Other LiX I.:{ :
 dielatvic SETNRT o ctaMe To Same pw:)u_JuJ-wma_ ond  —tha ._T’O ”‘a
! 13 Teal on. How ovesy , Mdeal .(}'Gd':n Slacv-_nfxgg- uce .5? an ?nﬁn?le
| Aureesy of Aieledsrier  Which T 4B 1mPQgg‘.ble Yatk la pﬂrmﬂce ,’UJO
| 81 Ahwee dicsdedvfics asie wted 9 —the dereosing Bides of- Pestmi vy
~tha diclataic of hzjlneg[- P?.‘)HT!;HV{IB bei‘nﬂ Uted Peoy —the L31e . o
B ¥ Lopakane amdji? Con Yo oxplained -fep. becu.t':ﬁuflrj I’ﬂ Sie &E"f"‘rj
‘h)"?‘\%m) “Thesie Qse ~Hhvee elicledsice of Othes diaete v d, Js. g
D and of Stelabve pearmitivity ¢, &, and €5 - T the pestmibvities

| axe fwh Mot gy €206, “the Mwee diedledNce are uBlked
. ab -t Rame moximum  gtIece —thon .

Moy

“The pyoces s of

=t e B o )

qwtfaue Qnd ‘]0' ST Fo Rt Ly s - Y

\

a W SN R 0 asthev, n_g Unifgmi
T g"'d} Exdy . “l:j n Hhe dieledywe
gid= B1dr & Gady | — ls’c*esﬁdbd.\;; )
. i N asex iffevent |
potertiod  diffesante | s Leledtsiice ic
a : ' known ag
é Jhante aﬂodfn% y, _ Gs - i
€9 “'}i =) €y 2% ,r/ _ -‘z‘.}-,\ T\ 31‘:1&1\?
wheste K T ¢oktant— K @Lh jJ' | -
Po{m{-\ol JYCICDM{‘ ol a dictante v (X -%1_‘__-?:!\_/ . 'I
| fvomn e Centve | \"'RH:'_.‘:{é")fl -
Q - Irj;g.__:;'. \
Kt ixfota X Wt e
. & NN \
2T ¢o (%) % Cy
v Q’ﬂ* | | ﬂa 1« a o]
— . ZTIEQ K L T =%
' . -3 Y



S

a° —
21!90991"L
oo &1
max =
7‘“9@?51( )
-— Q .
a‘max T‘&hd
.-ﬂtmn .._._._g__..
2Tfe.,szd'
a 05 1B
Anax = i'_——-_
o z“gofs

ﬂ.@ * ﬂ’m:.x - ﬂﬁmax ﬂw

)QOE' ji&.ﬁ).dﬁ Vgﬁp_gdl RN

@lgd E],C“

_.'--_-_-_-__ 1
L~ C‘Idaﬂl \

[5911{:! L

S}
o ——

fa= &2

o R
J __T[Qngq_df
- Q

/ &id 2 Q:.dl

. 93&1}, . | I"I’ ’.

v | {
\ befrh‘hfﬂ Qﬁ%{f&r\\;e_ g&i,%t -];bg— LmQO?L l%:.l e (gl

! { dl{}_ ATe !
Fr— :a d,l_ =
wole | dh

,'l-- [ Y ' f .
Q Ly
z'[l'cg;g,{'ldm‘ zﬁ@o'?r [bﬁc‘] dfi

/A’g ["’%‘L LD{L] 2?1'9091 d'hJ

] gv,-, 8?:;&@%}3‘ i

i

/‘ II. rr I_ - ‘.: ] .\. :' @ )d
g o) 8 di
[\J' - zﬁﬁaﬁl[bﬂed

Voo g leg(Q)

mMax
a—;—dlx

@;j#dw&[

ap s gl sl
"OCLE |

dr) % 3_'"&’..1 dilﬂa( b5 M*d,w‘ddﬁ

Ve fuarya Plog -+ loa{,a% *m‘ﬂe‘cﬁ]

10



T, el .(‘q' lr- ! _:_"_ N B
y A S'kqe" To“l&?l m\ Cheath Cable ¢ cdsauded b%] 'J:\‘if-’a —hstee
Peleatstics Sielalive e mAEA L levaly +—th
' the
conduct® diameled 3¢ &LE‘\Md oveSialh d?’a,f,.nf-f”g\: 3 espet veﬂ
I he thstee dieled-anes aye walked

ab -the %me. mMaximum LT o Uoky|ecm + Pind —the Qake
Uo%lkmﬂ Vottoqe of e Cakle . whak 1,00 be the Value of Cale

Ll381.ld‘i'\c_;l “Dll“oﬂq{ S an Ur}j‘qu@‘d Cable , QtCuming Hhe some
1 Conduet?] and Ovesiall diamelesy and —the Max| rum deledofic
toece P
g[)‘l‘" €1=9 Ez:‘-] ,93:%, 3,“0,‘:
d=qum d D=8 :
H l .b{ac
Gisaded Cable ) as 4he  maximum die @gtses s 9 Jhe thoree cliole

f¢ Game -

uokv,cm.

I

Sid= &ydi= 044,
E1d= €ad €od= E3dy
5x2 = yxd x2-€ - axdy
= "_8._ = 9 dl - u%r: 2:34.

Ve @ [d.lnngl"-} dp‘ae%%'+ @ﬂ&%]
' .

uox10® lo 9:§ 2'{!_0 33y .F?’f;l ; ]'. gi‘gDQkV“
s g o iy

~ _ 8RR _ el
Cale wiBlking Vottage & coble = == 51: L o
a_

Unﬂsmcla'd Cable - pesimicible peak voltage 781 the

- Tpead i

uok1o? Lo _j%__
g it ¥ ﬂg‘l):-

- 55 USKY

~ S599Y U gq.0 by
Voltage (shmg) fh Fhe Coble = e = 9q.2 kY
hows —the u{%lih( of ascadmfa Jhe Cabole - hig o the

g ! i

' 1 dirkentiontD) |
! (d) dhe Lome ovesia
dmmj:ﬂbe ():p:ﬁm at- o Woltage (53:84~39:30)=

e homogeneous Cabsle +-- an fauveage

Qake Loaik_i'ﬂ

'|h‘.’s QKCU\*Pl;e
Caneé '(‘-Dfnd*“'l&
the Qotoding Cable
1 Lu Ky L‘!f‘m) }\\l'akig' than

& awout Y% | Ay
" \ 7 - Yxqufelon
If\km LQG:H\- ﬂ%@iﬂﬂ%—:ﬁ\ ‘*hlg NE‘“\(LA & :!gbbij‘? '?‘\ rf‘::(l a*l-o‘
R . i s » ‘ ted 1 ?d 7alled
- ey delE_t‘t‘S\"‘- . . i 518 Pa S
g, oo conous ype loens B g SRR v
lead -S‘llecﬂk

¢ divided Snto V

' y
- maattic ﬁnkmsheﬁﬂu blw —+he (B\e af

I

11



——

»

‘-ﬂ;o‘ prﬂo . . = _ = ——— ’
imtesitheathe ane hdd at sgtutabl po’m Hale whith axé T

[ ¢ Vo ¢ ) whie lg.{h/

“he (8le potential and eaneth  polential -
% “ihic asangement Smpotovet voltage dictsvbadion 17 Fhe clieleely;, |
“the Gble and Con(uquon-l\lj efle unifdtm Pckm‘ﬁd ‘tht'tdiin 2 f
=) Conticlesy a Cabte of (Bie dhﬂ‘!"h’?j\d’md Outey d.'nmtk.‘ﬁ of- lef!‘((t\qut\ ;’s-,
i“PPOW Hhat o Tntesixheathe of ciamales di and da2 ove ntesy,
"t the  homoqencout dieledage and mowntained ot ARone fixed
poterttialc « Lot~ Vi /vy and Vs Dw':pec{iwb be —the Vblfﬁf belieen ty
| and “nieosheath: 1, bedesoen Sntesisheath lard 2 and between ""k:l:-.
2 ord OuMest lead heath 1AC —heste. 5¢ a clefine P°!'°”“"‘5 d‘gr"ﬁwué *
bebueen -the Gnnes and Outes layext of eah Sntenpheath s thosi,
eah &heﬁlb\ tan be ‘stealed Vke o homoaﬁﬂéf’“

Q (ﬂn}ale Celo (le:h'
-t pooved "n ok 9.
Max i rmumn ?&-‘f-mocs bd‘uo_otm (5]

e oand ‘?n-\qmg,hoéik Y. G

Dy =
Sugd
a‘zmx = drvL = |
T e | 1] : |
ﬂsm - Ja ,
- __d_v_‘-_ . D’ ; 3ix90)
i Yoo S 8 | |

Sinte , —the dieledtonc T homegeneous  —the
mMaXjmumn (thsmu A e '(cudﬂfg —the same : X

v.e. .
ﬂwmx - azmox = a;wx “jmn}(
N, _ Vy = AVAY |
d 4y d daF Qo >
Sl Pk = e
Ac ~the cable behaves like -thowee Co-pﬂtﬂau in
riale ase Sa pPhase ey Voltage befiren Co

lead Shealk T¢
V: “|+\IQ,+V3 .
- Takesrchedlh %9‘“% has ~fhotee Ps\‘mtlple_ disqdmﬁl“c:ae&-
D —theste (¢ CP"“P\iCﬂ%OM fn —ﬁx‘ma he  Aheatlh pok.n%ah-m“
q 4o be do.rnoﬂ,qd d‘o“‘“ﬂ -oianepaties

Wb dsrantpitation % local

ard Snsiallation which m'mh% Mec

Contentaabions o pu&en-\;'m\ aﬂodi@ni—.
(%) —heae oare Contidesiable locges fn Fhe ente saheathe due Yo

C.hama‘?a Cumonente 431 Hhese Seasons Sndestgheath

aoiad?na % &cﬁ\e\_tj Used *

esiie s f—{hw\e-?a'\e a) e
nd,u.cw‘ @.ﬂd M'“\Qd

M
B

12



n

.

Y | . e

‘)La Emcﬂ{g Ble Cable o Condeutd d.-gmeﬁgg, ke Gl WQLM% of-

diameles  5:2wm Te b be useddote tited on a bokv 12~ F g‘g‘k“’j'

'l Tooo Gnksicheathe of diamefess 3:1em and o age thtooduced

belween —the (8le and lead sheath ' 2 the maxirmum ghsiess in

. e laggest < e Same , find “the Voltagec on -the ontesy Shealhe
¢y d=sen  BD=53cm |

V5 66x10%v =

d"—‘-g'ﬂtm » d

66X{L . Vo - 539KV
o il »
dzCLI'SZCm

Vi .
@ i | d Gl T — 2'@\}1
R s (.

. Y as -L ~ 2/19 Voo
Foe = Gigle~ Phqlr) """
| N T, - iy 20UV
oo i) 0

"-1% —he maxTrmnunn cloiese” fn —H\.e,‘.('axd&’&ﬂ e
3fmax:31mx';39m’f 1

" oy V
998V, = 9¢|2Vy ‘=203

998V = 2-6uV2

Z'Q& V{ = 9‘"11\{2_:__ . . \)&;— ‘}i‘_'t \’}!
Vo = _?-_"}&\/, - Vb':}'é\'/'[' 9004 .,
/ 2t g RV
Now , \;1+V;+\f3:\) :_ i “) |
- [0S A1 |
V= Vit 1 orsy RV Vil
539 = 2912V, o
Vl’ 1—3“'13-_':2_ = '6' 83}('\{ .
31Nl

Vg - 1'05x16:88 = 18:14KkV '

: - G heath = V—Vi =
_\JoH—usdt on -fiost Gotens _ s cor kb ol

| \o Hoﬁ& on Recond Patest .ghodk =V -=V-Vy

.l_

< 53916488 ~18'1Y, |
= [Q:B%KV

13



L2r0peatios '-D\&Ll.lﬂ‘[’?ﬂa Matesials —fa1 Cables .

% > o 7 QN PR Co—
D dncul ation Pot.,q.{gan % 4 ( (_D,.lwleT Aoorg > by . "'a,L!

20kt o *o-{-) T | g s

D High PFole Lonc & stengyth
3) Low *lh_o_'lmae (06“:,?;&7‘?“{' —iis Heok -@m&d 3t e rrelt r)-f;'j'r?z‘xd h
J“!'ul'\ p "l/ f:‘.—-l‘ﬁ.
O

Y how Lailgy obsalphion — Vo ali&Y‘(ﬁ' Tavdibd -
3 _ (Y Toa) T |
D) Non - q(lam mahle .|.

§) Chemical gtaL;:ruU.
:j)w\‘jk Mechantcal Q‘f‘ﬂ@'}j‘l"“\‘

No One TnL{LIO{?&ﬂ matestial IPD(EQ( :(11\ ~the PD|0P99\+%QQ' |

Q) .
Voous ~hgres & Rebben Tasulacfsg meleiels |

Nahdlo.l %Uhl?@&ll" e obtained er ‘H(Ia_ {Ih‘ﬂkt.‘ SQP of

~toptcal “oreec ._ & o e
- @.dn{\nc’c'm Rubbes T¢ pS\DUidEA faom altoho! 81 Oy P3O -

¥ St¢ gelative peﬂm%‘vi{:-.d e¢ peliveen 2 and 3 '
% ath  Qiebertic gksluﬂlh e wky[mm )
0 Altkough  pote Stabbed) has  Steasonably high Tnsulatingy poopestheg,
E ﬁuﬁfﬁ‘.s faiem xeme mMay6| dsiawobad
ahdlbs ™mMoittume » maximum M«z Aermp et
(about G‘B"c) _

9 Valcan? sed fndian @_...,_b_[,gﬁ LV-T-.R)
SENL (8 PS\Q.PMQA ba?i;i pw@ Jubles with inesial maltey gush
as zome Oxtde joed lead ete: and 3 5, ©of sulphuwr- o
v e (pmpOunol Zso £1med U oplled o thin éhed—g Onditm
Riotips —1Re S\uk;bea Cnmpbm\d §¢ then QPP“U:L ?l'_°+he* o

ond % heated o %WP(&JIJW._ of about (50 C -

?‘”‘i\e whote psioess e Called Ved cant salion ond ~the P%dmt‘

| abtained o known s Vulanised: Tadiae Subbest:

‘;:)Tﬁ( main dsiawbark  9¢ that %ulphu:n Slearts Veﬁ\td %\Lk‘a with
, Ltakles Lls‘mﬁ VIR fntwlachon have

D Rubbesta-
|

[BLY 2 Sead?|

olime T low

|

| Coppest and et Mic Seaston
~Haned oppeA Conductdl
=) The VER fnalation e ch\-g mql[j--
\lol‘tdae tables -

YlTempsiequaled  papea-

Tt concicke of @ Chemical plped paped mod
and ‘?rvrpmanafec\ Wrth Abme CDm"DLu\d QL

R napthenic rraleatial®

Lo uo0od Chu‘ppinat
h o waﬁﬂni&

14



,._/g; % betaute St hay -fhe Gd\k\n{naﬂﬁ of fow Cost ) low
C‘quHome ,-h‘zj\'\ dietectane [gbwﬁfh and hij‘n ‘.-‘n.}ul&fmﬂ

aesistaence
Ly he 0“‘d d"“‘:’w“"{“‘ﬁ"- TC et papest e hyege scopic and \
even i Qb s ?mP‘“rQn“‘l'd with  Switable tt\mlPU“nC' /it

abGalbt mMoithuye and “thus lowesis ~the Satulabon Stesiclante
Q' "H'\C CC\HQ' |

D81 thic deason s papest intulated Gblec ane alwayc itgppeeiy

Cable tndesiground porvided widh Some potclective toveswrg |
ond  nevest left Untealed: , | ¢
\Mﬁd CambatTe & Gk T cotton Cloth ?mPD'Qam]N‘ ot coeled

—

0

with yasinich: .

T thic Hype of Tnsulalion Tc also Known at empisie dope -

% Cambaic Te lpped ono Hhe Condattd) Ga ~the ~P6'lm°€q'+°~P'.- “”d_

s’ gusfares ase Cexted wi+h‘(>bi9{uleum e 't‘J wmpourr{'fuﬂ"w

61 the Rlidiney of Bne tuwinoves anothes as the cable ¢ pent

6 AS the Vosinfched cambotic Ts ’ntdﬁfﬂo&mp\c ;heste fgie Audn (ableg
ane alway s pooyided with metallze. sheath: |

¥ Ot dl-olet}..‘?'.if_ 9}310_na+h ¢ abeut uky|[mm and Pq,mm{-h\ﬁhd 9s

95 4o 3§
4 &) tpuc) I
5 EO]QVmHL ehlosficle | N
/ “Thi taiad o O &dn-t'nd\‘c tompomd 9 e .obtu:;—e g i‘_ko;-n s
o m:t gzd.h)n of"lté“‘dlw and  fe Bn the F8im > o
Meoti @ alio _ . | ,
‘F-{:‘Hoblain'ma ‘1‘*\3';.' malesial Ot @ Cable fq&ul.fﬂ‘\m u{;:‘i |
ded  woith (esitain madtesiol known as plagticizens
utans l"l tde with high. bo’i‘lf”la pofal- - .
N 0 rratesital plathc

% “The. P\nﬂn'c?ze_:x Iame a ae\t and 9ten doats the
. o-f— %mpemajiﬂe.« ‘
h"fj\i fneulation S ¢cictante / aobdm___l

d m echanical _-loLShﬂe te Oved a wide

Ovesi the desisied on
L% FOIUu?n | en8fde. hat
dietetboiic gt{men'j{-h an .
San e of- tempesialine: - i (aoo_d-.m_ﬁm&
e AC he tnachantial: popeorties oF £ »
uwlation | Cables | ong . (Gentaaty

of- sjubbe —Theoefgte pve ot
. Used —&?‘I low and e clum d_omec{{c “3“! and Powe

Fnttallationy: e
Conttaurtional 0@{}/ g"ﬁl’a\‘e %3\\,9 ﬁ_\{!f_o'—

o | ble ~the
Conabaitonal detals of-a Qirﬂ\e _cdle  low Hentien Cable |
: v
Cable Nas Eﬂdino:xj Cﬂnq-\mm-h‘on becanute ~tha S‘L?HGCSG‘, R elqee
n —the Eple Col:;l(’. fa1 low Voltage s (t_Jgh 6okv) m}e_ acnga,q\ra

Cmall-
% T Congieks of one (9

\.ll,

cdan 8le of .{—’i'nned. R{M"h’fd. C’FP?JL«

15



|
|

P N
frsulated by layests of ﬂmpm,,_am]ed' pApes)-

(“O‘Fﬁd:“"l @ o Py:t’bf‘-
1

e

LS |
el T4 8ldesy ¢ an
fa10M CR1910 Cion -m{

lead She \
tandodtd “the lead }m-\k |
Cop et Ovesalt (Gemu".na ‘op Cpmpoundod "Pi!lh}m

Conchuets malednal e fmwida (Jute)

:fm[)m:j’ﬁil—!c', |
= e

> Qblos {8 pphate Gewfee o o Pt ndesgoese @res o,
‘G‘E""““““Ci Aequied b delivest dpho GikY  -O3e Cabte l"'?'x-imuh?

. Cote—cenctaetion)-H—p 3 powtst ¢ (81, o pO1pOSe oa{h%
3 Ble cable 8 3- g“gj(ﬂ (aie Cabled 0% be—tAted |

¥ & \Iol%cﬂqslup-h beky - CBle Cable

due o eronomic Stquom. ’ , |
¥y Howeblesn B Uol‘mje.g; b{déqn:l Lok 3- 6ol cables beC
laxge and Unibfeely ond agsie Gagle-tdle) Gables

Uted: Gl | |
¥ “The. —Fouoc.uiﬂa +ypes of cables asie .Ejeﬁ{&iq“_tg' Used 1 5@ Reaw

) g_‘tl__iﬁd Cables )
s uph kv but T

“‘ﬁ\“osa (ables adte veed ¥ oo Uo{mﬂe@mded Upto o2 ky- |

ev%&a%‘ld-hnyj Cages ) theid wse ! b"— ‘ i ‘

% —The (Sle ase enoulated 425‘0"\-"20‘*"‘ 0,%‘2?1 bﬂ lo’dem &f’_ 'tﬂi_.(jha";-.

papedi- Anothest Hqpe lagex of %r\fm«ek.jnd,’ctd papes Lope alled |
papest belt + fc woound stound. Tthe giouped “Snsulated (Slegd

v The ap bl —the ?nltg.u,!aﬁ'd L LRles fs _*P'”.ed ‘wiith ibsious rﬂ:ﬁtﬁﬂtﬁkﬂ,

eHon —o the Cable-

“the CB}H ase 'am_PBtalB' tto - and
gloscr be op | non Gerulan thape o make

o bettes use 1t available Spage:

& —the 'belt T8 .wvo_.ﬂed'ugi#i f{s {
Chedth ~fo poloteit the Cable i@mrﬂ'—
4 Agsiess of- o ctuste and Meihani

-~ f@w‘!d. el !
3I*ffo(i:§1 - Shecith < _w\?eﬁe_d. torth me |
e laﬂﬂéxg of Q&tm.PLP'liﬂﬁ |

[

with obley geoaving -
bT’Rie belled ~type onelsjuckion T¢ guftable Ori {%Land ediu
: A hediym
| Vo (eSeQi.jDHQ etel.l‘-‘)fbi+nla &{‘ﬁesgg_g C‘I@Wf;%er{ on ~Hhe q'ﬂ%
! e 5@ e axne M : WL | ! |
| ’?ﬂSLJnHo:.‘ﬁ s 316_ 81 lecs Stadial e L QDL ¢ -}F\t
S0V . i ¥
‘”C*;Ls:sﬂbe“&il“ hUL\ UoH-czf]e5 (bfjmmd 22y ) “the '[(\:aen{{al loelsces
wme’ Sorp8itant - “Thete ptoectes ate ~aleng the A

1 \ﬁ—__m‘l—_[ﬂ{’em Cnstdaton -

=

16



\ y Jn Rlddey —to Oveditome -Ji¢ o_ __\- P ”
. e d3fficullyr 7 Ceoeened caHes alye

wewed cohedte leakoge ¢
-ti‘no:-jh me taliic 0;; F‘;ﬂ:‘:inlc ave conduded 1o eaxlh
qeeng .

\
5) S;Lmeeneﬂ Fnﬂg_;
“thece Cables o
Ly g C:\i‘oq a“\p‘m‘ :.; meant *Rﬁ'l Uce UPH 21kv s bub O {Jrﬂ{'li'ula:t
o I e M at ,
; Geky +» “Two  poinepl hJ be  extended -to o[wfﬂﬂ'hf\tj Vb”(rrd:; (t‘;rfo
L dive cuibd Ple Agppes of &Ztoteened Cablet ase.
b} N UPf able { 9) ke +UP' toblet:

4 type. Cables - Thee *Upe of Cable was Lol desjaned -
. chm-d ente ~the namer -Tarh edle Snculatec ia i of
Impore r;ﬂﬁ&‘d popedt —the ‘nealabon on eath @& c&le {c ld(,oup'ap({ o
a mefalhc R (steen which  wcually tonctete ; g
Glur\'ﬁ,ﬂ.ﬂ_lm Cl)a!l ) '-:j OP Q P""ff'a"ojpfl

he (dles aste taid T puth oo way thot- metallic xeoeent prakp cortad-
with one anothes - #An additional Cnndut*’c-'md el 0 Useend

wolapped Otound ~the —thotee ¢Blec- |

—the Cable hat no 'i’ngulalii_éo belt- b
asmouding and &muir\j llow as uSuaﬂ-am oy ' Po{_mﬁob

A< -the foust scoteens and +he _'lead sheath
4 ~theaefdle | —the electatic plsie sees one
locges! Qe -.Bfedured-

C'Dnse__crumﬂd ieledtstic :
=y Tweo patinaple oclvonteges aote ¢ bairmed fdl |
e The PQ.&[-FB‘I’E_MDHL o the metallic, RLHEENS asefet n the

COI"“P[-!R‘ ?mpﬁegnc_l‘l:ﬂﬂ of- +he Cable ot +the F(}:.thOt.n.ry? and I
thaus The Poggimliw of aiat PO(KE%; &1 Void¢ tn the dnlefcdmc

!

.,.J--;pr_l (foblées

¢c eliminated’
*"'rogui?:; n?# poresent tend o oteduce ~the bsjeakdown Rtsenaii
6{—}&1& Cable and mMay Carlce Cbnsfdemqﬂe da.rrf'je ~¢!

Jdatio |
papet finsc é Q(ateent fintStease “the heal Qﬁgiifnﬁ:j

2 f&ondfa ._.HM mefﬂ“i{

17




{ V&L ' (ableg 3
S ‘5&]‘* (ableg ¥ ol the name tells 3t Ve o pppanale 4 ¢

pe cable -
¥ g ba;](a\\l_‘j H-dype cable ) but
cale Snsulation Tt Covesie d by A<
¥ —theste 1C o Ovestalt  lead theath bt

feswing  ave polovided

“Jhe  peoeen Sound
own (ead Chealt.

O”Ij a‘,}imatdlfrﬁj W

|
F‘ﬂll-]

M :"'Jt

fad "\

¥ ~the QL -hype: Cables have oo main advantages Oveoy |
Cableg A 1 v
% ) “the 8pe Qe paviate theathe minimice the possikilify of ¢3e i ‘
Cale hotake dow N «
h Ithe “elircnalion o,

H)  Bendin of cablet be tomes (Jﬂw due
Ouestall  tead gheath:

=) ~Howeveds \
weven ~tho dindvartage ¢ fhat —the Hyee lead shearths '

SL dabl N
Cnf:.[e(? e muh thinnesy ~than the }Tﬂj'e glhoﬁh of

Cottontape
-ﬁmmom‘m% g
y Qesivin 3 - 1

hiitations of Solid Hgpe Cobles< .
Al -the Cables 6f above Constorction ase ﬂé@ﬁﬂed pas A0

b

\
lf

50

lid va
steulatsy

Cables because polid insulation %

n—the Coble éhea’ch’- Besiis, b o i
‘-{.IJPC (ables 1¢' 6ok due--lo'—H-.e'-Fc[fowffj

—The \oltage L b f81 Solid
Slec son ¢
5) Ac Q colid Cable C(angties —the load 1/ 7t
§nreases ond the (able Lorﬁpﬂuﬂd )

g toetches Jhe lead thesth which may .

W when 4o load oA —the Cable detdeases! he _Cpndudzh Cool

adital vatuum s Loamed withfa' —the Cable Shed*_\ .
lead theall lm[i?!;{ Qun

ezopa!\d"c- Thic ,ackion
d.o.moiﬁed :

Pinholos e ‘Pv"lese.nl— M -the ‘ -
Mo+ Ghoe oredufes, e, -didlectsic |
lause Fhe break

to -the tabe The

doiawn fa- ‘
praength of Fsulaton and> MAY everrtually ' atse 77
Aoton of  ~the Coble -

ced and, N gac 81 oil

< (_Dndx.u?ﬁﬁ Mpe‘matqe \

]

atda
o

be

Cable

f). Tn poatice , Voidg asie aleoongs (:Latose_n’t-ﬁ’n “the ‘i‘nsdaﬁ'mef
—Amed as A mesult of il fesiential expanton ewnd cont

of —the sheath gt eami'ed cum{:wnd -

(arho?
~Tthe \Voide andaxest

)

18

[




\‘ .
' Ao -th onche et auve
, ~o'-the C : Qe —the fask fo baeak dowon , The C,"gemim‘

and ~thestmal eflect < of forcab
1o d-ho ' ug| Q
—o ~the papet necdahion . CAlion) (amﬂj P(’Jimanf!n} ba.

7 poessure Cableg

{81 '\"Ol.’“%“ bg'-ébnf\ Goky o+ ¢ohd 41“19 Cables e Unate Liab
_use these 5 O/dnntacm of baeak down o Ereulation due i

€

e bea

‘the

paresentce of Voids: -

when “he O(W.S\Q'Br\th \Jo'&nﬂoc ad e me,{;{w, than 66KV, pofe SCnte
cables 08\& Used + Tn swh tables, Yoids axe olimfinated bd ncorealie |

'(J the polescwle of LDrnPOan& and -fa1 -thic leaton +he_~5 ale

Called poessuwte Cablee
~ o *ﬂf’“ of- pectwie Cablet’

& &L flled C’_g_b\\f} % Ta uh ftdpes of cables ¢ hannels adte  potovided

G —the Cable 81 OFI aormlation

5 The Sl tnded patessue { ¢t Rs-the pame ol used £ ?mPoqdj
Toxkesnal

% Kept f-onsdanﬂ:j g&.upphacl 4o the ¢kannel bﬂ Mmeant of
Slecesvoins plated ok g,d&ab\c distantes alotj +he Stoule

 able:
5> Ofl Unden polessudie Compdesses +he an:as,ls o[ papest Sncul

. ond fs -Paited Gnbd any Voids —that- moy
=) D“';’ 9:\-:9 olirmnakion of Joids « O~ 'I‘l\elcl cables Can be Uuse
h.\akea \Jo'&aaes.l—i'ha Slange being T Goky Wpto 230KV
ef| fited Cables aste of —thvee ﬂpos P A .
) g’,nale C&\e Condurtsl C.\\amd%rl ) 3
b) S.inﬂle c’le Zs\xedﬂn Channe! i

0 ~Thwee (Ble a _&\&NESFMQ C\mnna.l‘ ) wl'g.ll, >
S the ol Undest potessune ¢ guppliecl 4o the channel &y "”m‘{

ecloonad  Oreceswoin - A the channel 9¢ made of Epii-\\cd ('H

J‘“{’@- , St allows —the €l “to p.vmtologl_‘?
—the wostapped Snculation: |
3~ The ol Pmos(uma"’(ﬁnpaws& the. \aae.mg of- papeA LGNS

paevents —he .Pgﬂﬁlbclhl"-d of Noid -?Bln:a%alr\ﬁ
eqaned tthat when -the & s axpande

= ~the ?’ﬂ"‘fm [ SO
“Ahe exta ofl Collettd <

Rasteace % coble —te.mpomcihmp_,

Suoe -le duanag llﬂ\* loa
—(\DUDC :k?\"""\?

O{e e AVOTH - :
= ‘Howeves s wihen -the Conle ‘termpe

Conditione + the i\ Lojom e HloseNeiN

19

|
naliec n)
of the.

abon -

ave f8imed belueen —the

d o

of-

el
betioeen Coppe g\ slands fo

dotion O-It‘

due
—+he

nnelt



—the CGontkae Konal

o) Unonm\ <

po{renk al

Chealk advast \
v pglmation  of Q%dgond %mm{\on ooqe cwo?j

e I (sieased-

3 —tf-‘ﬂe R 1€ﬂkae f—{ho_ defect T the \eod g‘heﬂh\ 2 a}- one

fndicoted and”“the postibiliky ok enseth - faulte f. decareaded:

HoweNe.s Hheis mcH& d;gadvmi-qau ase —the htah Rothial  Cou
Complitaled gcdsjcm D&l@ﬁoﬂﬂ : - _ .

B?\(hﬁ(\_c I..J i
o lcad thedln | . o

/@ o ‘fc B Condutd)
s @ o) §focularkion

ot to &e ton
i) Gns pswsgume Cablec ‘ﬁ\p ml{Qﬂe atecg.us:d & Lup
“+h pmeuuﬁe i ‘intaeased
Antide a Void Antotea teg s ags e oo

x “Theaefore Bidmasud Calle 10/ 3ubjer ted ko a

potegewsie s -he Tonieation Can be c\k*oﬂﬁhfm eiminatd ]

eetion of extesinal psxesgu:ne ‘Gable - decigned &y Hochstod
.ano.l and Bowden.

¥ ~The 4:51'1&18@ ferﬁm-modutes +he

Stesictonte  but —H
—the lead Z&hedh atte ar a polessune membaiane .

J . - }

20

|
N .

weight- and gvee fow

=4

(&u—ﬁﬁ a e_nﬁb
The.

g

n(gu:s\et&n (g\,MHJP N

)cﬁ\d%“‘r’ Channel OFl Rilled Cablo
cnnd»:‘t‘: ohon 0 e dpe of caple
L‘i{:\d sheafh C::-d;;ﬁ' ;; %.hd Al
3 Beddinq 9s pape.:l ﬁztldﬂ(‘u:‘p 5
Resvin ;

Howeved 1 O dwts axre paovided ‘m the "L“’{olw
fheatn o ghown TTn “he. 2 (Ble, O\ wq Cabte ' ghown- 1%(\
5 the oft ducts ane located 0 he

" Hillest gpatec i Thece  channels e
'%POPE(;IROD Cﬂﬂpowd of- pofw(—&oﬁ'd tnale Ml -
anbbm ‘{:ubmj ond asie ot eadith

- Goooved % he ol Liled Cables have ~+hoee. |19lmdp~,_,

@

% gecond\\\j;a\lowque kmpesiqkme slange and - dulgc%%c g%&a&k |

24 ]

';c'illon '

hi

Hoan,
MMBJ\ \

e Mmain Seaton S8\ -Emio.rcjulw [hape T Fhat



_— . )
s *"Tﬁe ;herh Pe pooletled bun nn melal +npp-'lke Coble Gt .'lla'u{ n P
a qas .-Hah{- (R_hwl Pipe - '
L —the P‘Pp Te ﬁ“?d oyt dma ﬂil_nk%‘.n ¢ o 191015 al mo Pht‘:'l@{- l
« HBle Ovedr mawntenane  Cocl ¢ tmall and ~the n;mc,d,-n (jag h"lp'.c -
- q)uomh'ﬂf‘ ﬂ“d flame - Ylonoevesr , Gt hat Hhe diqnclunnl"aac

hat the ovemall Coct e \J?-’HU hika-

P

21



