(DESIGN OF ELECTRICAL LINES)

§ 1.1 9= (Introduction)
dgq 3 =) IR { A IO (@) TF P oW @& )
Tawifsm e o w& ¢—

(A) faya-s7 (Electric generation)

(B) faga-#=w (Electric transmission)

(C) Tage-faaw (Electric distribution)

(D) fEea-3v4im (Electric utilization)

(A) Togm-wR A IRA—fagy 9§ o, g % saRT ¥ )
wEafes W@ W Agy SW1 & IWeA Siad, I, T JonEE 39 X9
QR eiftaw, Ry aiE |t & fEar I @ | fge 999 $ (electric
generating station) & fawelt st faga T (power house) 9aT biiES
#47 (power plant) F¥9 @, [ o ww0 F a9 —

(i) 3tw@ fa=et W (Diesel power house)

(if) ¥ fasell 97 (Hydro-power house)

(iii) 19 fE=E1 9T (Thermal power house)

(iv) W) f&#e ST (Atomic power house)

Pt —avira faareft ot a1 aveqae, e g v @3 Al
A9 & sy 07T |

(B) Prepm-seerm an wr—wen arevd fage @) ©F wE ¥ H W 0
W won 4 )uw W B Sy S W 2w R @ S A—

(i) Pt @ et (overhead line conductors) 0

(if) TP #9T Ff@t (undergound line cables) ZMT
Fewit—sra: egm i w1 s, g Ao w fwar S 2
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C) ferge-Foeron e A AT I 1 SUFASA H T vy
ﬁﬁmﬂhﬁﬂilﬂﬁﬁﬂﬁﬁhﬁmmmz_ I

(i) fmdraft &me S (overhead line conductors) T

(if) 9T ST HEE (underground line cable) ZmT

(n)w-mmﬂqamimﬁmmf%mm
T ¢ | TR —

(i) AT 3T (Domestic utilization)

(i) AT I (Industrial utilization)

(iii) STFETEH I (Commercial utilization)

(iv) M T4 319 (Agricultural utilization)

v) HEU FEH I v Traction utilization)

feut—svtiEs mﬁﬁmsﬁfmw
waAl fagg 5607 | T T 5 % i

§ 12 WIS YREEe (Definitive terminology)

(i) 7= A= (Low voltage)—Wm fafidt § 250 v i
| Ci
ﬂmﬂrﬁqﬁmﬂ%hm&amﬂazmqmummmu

250V, X Y% wHo fing w7 2, Hlo WIEF TRV A At §

() WEr A=A (Medium voltage)—Hmr=y fefirdl F 250v &
mﬁsavﬁﬂ%aﬁﬁﬁmaﬁwa\mmﬁrmamﬁmm;r

\ » 440250 V. 4601265 V, 5007290 v 1
T o dt W, Bt 3100 3997 4007200 V, 4407220V, 4807240 V, 5007250 V

Mg Bto Hlo mwmﬁmﬁmir

(i) 3= A=W (High voltage)—amrg F=fagt 4 g
3B KV, R AR 3 A A 39 S ey 3 e

kV,. 22 kV, 33 kV, 6.6 KV 11 kV 22 kV, 33 kV aife Narat a‘maﬁ'
% W # b L] ¥ - m .
¥

(;} R I AW (Bxtra high volia 7 33KV, |
IV F AW ) s WMH 132 kv,
220 kV, 400 kV 800 § 3%, WA 2t dneat s ¥ ‘

(¥) A% AW (Standard [requency)—ars 3ty

‘ , T9H %5 (S
Hz) ;‘Fﬂé W ¥ b [ (power frequency wii éF?T
10| |qrtahﬁ‘=|qai‘-mﬁ.u)% '

(23%) T 3 il i gy
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Farwell W sl s R
Power Housa A.C. Generator or Alternalor

11 kV | ®f%@ Cable
it 11 KV == it

e | AV 400 kv Step-up Transhormer

400 kV i R T @G
HTTL Fe Hiwe WA TR

ki WW 400 kv STl SRy

Fw —_

sz | VVVWMWAAN 33 kv Step-down Transiomer
/33[1’1{ Iﬂlﬂ\

33kV Tt Haoy og Saa
LTTL = dieea wEm @R

wi | MAMMA 5S4 s oo
% | AVWAMAAAAA TRV stap-down Transiormer
T 11kV | SFaR

7N

11 kY HriewE [T SR S
HTDL. T Tived) Famm

c—

;;,W MNVWAAAAA 1 KV sranit wiorfie
TR NN 415 V Step-down Transformer

415V | THaEn

2 [N\

a5V ficdr famr = v
LTDL. et weem g

fest 11— e waror wd farerey HT USTET I (sL4.)
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sanding  ANVVMVVIAN 11 kv or 33 kv Steg-up
Substation. AAAAMMAMAA 220kvor 132kv | Transtormer

A3 kV

416V

far 2—wrmhg ?Iﬁ'ﬂﬂ:g:mhmmm

§13 U Hen wonelt & 6 wees At (Standard voltage)

& aoret & g
=mmmawﬁmhﬂfﬁﬂ{mm;mmm
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§14 Breme woret & fodr e m (Standard voltages)
Frarem AT % B S S @ W e et fe §—
S00 KV, 400 KV, 220 kV, 132KV, 66KV, 33 kV, 11 kV, A6KY, 33KV,
LIKV, 415 V

§ 1.5 T Wi AR (Standrd declared voltage)

N e R 2w A S A e e i v, 7 4 s §
sifww, A i Aveeaall § @ At

§ 1.6 arezar gt (Voltage limits)

arr Rt ¥ st woreht % Redl feg o7 dree, Py R oma
T} ¥ nres st dreea afUw SR (depart) T A =

(i) Fr 7T weW Aree % wey H 5 W (LER. 54)

(i) 399 7 37 3=9 Aeed F T ° 12,5 Fawa (LER. 54)

§ 1.7 HHS SUTTEAT alﬁﬁ (Standard system frequency)

wﬁﬂ@mﬁnﬂﬁma@ﬁsﬂmwﬁmaﬁ
or Hz) £, 3t @8 9= sfima 3%) & s s 76 364 9T )

§ 1.8 W& WA aiceand (Standard generating voltages)

(i) 6.6 Twe@EmE (6.6 kV)—48 AT famrelted] 1 99 are=al 3,
Fadr smwraarl e, SO antE % WETeR Y I (AT S # )

(ii) uﬁﬁﬁa(ukw*ﬂﬁwﬁimwmﬂmﬁ?m
¥ e, Agd A I SO NS WA e 1 S Feed 8 )

(i) 33 PEERR (33 kV)—d8 &9, AW, TR, A9 AR Fe
31 & wfifua fasrelt w3 #) T Ao §

9 UHE GETT &E’r’l‘lﬂ (Standard transmission voltages)

w1 Al F SFEE (standardisation) @ Fre1 & Wil 9 Fsis
fF A1 e 3—

(i) i e A (Primary transmission mllugﬁ}"—ﬁ 3=
ZM® W WA (high tension transmission voltages) W FEn &1
. e (Ut TR & A e ) A i e dseand Peafetes

(a) 800,000 Fs2 (V) = 800 fFamEE (kV)

(b) 400000 A& (V) = 4 FEsEe (kV)

(c) 220,000 e (V) = 220 fEemEeE (kV)
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d) 132,000 Fre (V) =132 feiratee (kV)

Ec; 66,000 31 (V) = 66 FEwiaee (kV) .

(i) firdroes s aweand, (Secondary transmission voltages)

2 fr T draw Al (low tension transmission voltages) o
;’ﬁf'mmfimﬂﬁmﬂﬁﬁmmm i

(a) 66,00 AT (V) = 66 FFeERE (KV)

() 33,000 3 (V) = 33 FFEERE (kV)

framh—66 kv S, foufy & SR v Aol wEe A 2 )

|
-El“- 107 faam @lﬁi‘lﬂ (Standard distribution voltages) :
¥ Al ¥ araie § e @ s wie a wwa — |
(1) srafva famon dweand (Primary distribution voltages) |

(a) 11000 A= (V) = 11 FearEre |

(kV
(b) mﬂwmdﬁﬁﬂﬁaikw}l |
(€) 3300 Fr= (V) = 13 fremte (kV)
{::; 1100 919 (V) = 1.1 framte (kV) |
(i) T famo ez (Secondary distributjon voltages)

7 7 7w ;
F54 2| e qons m ST e an distrbution voltages)

NPSARM 'ﬂﬁﬁﬂmmﬂmﬁmw

(@) 415 = (V) = 0.415 Frsiraree
THH B RO F ey G e Pty
(b) 240 F2 (v) = u.zdﬂ?h:mhﬂ{ki?m =
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Ll Tt S LAE &

¥ Fordr e, =, o wewrdtyrn sonferdt w6 wdm fresga & gfesm 8
i ware 2 fr i w0 Prim sl 3 foh s amfaat w0 s P
v O & 1w e w g i et w6 e a s
formm, g 3era 3 sifmw oY (anicles) ey o @)

§ 1.12 i o wonferal w1 WifE (Classification)

(A) frmam vl (Direcl cutrent systom)

(1) fe=wm, Rt o] (DG o wire systons)

(i) wva-fasg s, s, Rt s

(D.C twa wire system with mid-point carthed)

ity v g wpEfam, e, P o)

(D.C. three wire systm with mid-poinl carthed)

(B) UHH O SEIEATeT W (Single Phase A.C. System)

(i) Teewe, fZaw ¥oEl (single phase two wire system)

(i) Tefay, Yaiad, e oo, R SmEt (Single phase two wire
system with mid-paint carthed)

Gii) =93 T i, W e, e s (Single phase three wire
syvsiem with mid-point earhied)

(C) T==1 weatamn Yol (Two Phase AC. System)

() feFn, Faw womredl (209, 3-w, system)

(i) Te=en, = 910 9Ol (2-6, 4-w, system)

(D) T wradafaTa Woment (Three Phase A.C. System)

(i) Toeer, Famw somedl (3., 3-w, system)

(ii) e, =10 e et (3.9, 4-w, system)

§ L.13 Teur et (Direct eurrent system)

(i) = s, e, fean sl (e 1.9)
(i) w8 fag yuifew, feewm, Raw svred (B9 1.5)

b, L 3, L,
-
T R
SN
og, v!n Rp=ps.
I vlm
t - 3_
feri—1.4 frs—ts
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s

(iif) wer famg e, Ry, fame somet (9 1.6)

fes—1,0 s TP J
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§ 1.15 Temen wruradTamr Wonett (2-¢, A. C. System)

(i) Remn, B St (2-9, }wi system)
8y 7

- -
-

P
r I
Vi
2a  ly=V2l, lu

- - [ V2v,,
N - [—
1; F
EY
fas—1.10
(1) o, 77 A A (20, 4-w, system)
3 Iy
T 1
Vi F'a‘l-‘;i“i

a ld
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fst— 113

§ 1.17 TE@=TT WONGH (Direct current system)

(i) feszvm, faam womel! (R 1.14)
(i) 7o T e, e, fgam st (R 1.15)

——— —
—— e

—
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§ 1.18 UGS Hell Yo Hlo WUIGHT (Single Phase A.C. System)

(i) e e, feam qomelt (R 1.17)
(i) W fagy pford, wher W, o womefl (P 1.,18)

h

, -
e -
Vi, N Vin
| I
Hsup.—..
H& i E= n..'t
ES

- -2 N " j I

L I ip
fam—1.17 . fas—1.18
(ifi) ™R &g s, uwe Fon, B st (5 1.19)
% X

§ 119 T YenadiaTy Yorel (Two Phase, A.C. System)
(f) T, Fmme someft (P 1.20)

fw—1.20
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fER—1.21

s 1.20 Frel YEEATERT ST (3-¢. A.C. System)
(i) Fawen, P womedt (3-¢; 3-w, system)

faw—1.22
(ii) e, 91 A ROE (3-; 4-w; system)
a0 lo
A | - - >R
A ﬁlp ! T
1 Ay v

Y H"":: P30 Iy

- ”‘f
fon
B

I

!
Ryg= Pag

[ .

=

- fa—1.23
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é}zdam o Y 3w v Fraw
| (Emiciency and regulation of transmission line)

s _
Vr—ﬁlﬁ."ﬂ!ﬁ ﬁmm‘ﬁﬂﬁiﬂﬂﬁmﬁrﬁmmcm.}

o —areE A A W A it aifvoe fir St (e
J—AfERGT ATEE ¥ A 9@ S WE (current)

R—3¥@ WS § T O & 3fid (resistance)

Z—aire WA R} ER SR @R (impedence)

cos $g—Ha T & Y il or whwe (s.e.p.L.)

cos gg— WA XA & AU Fall ot 9T (rep.h)
Pe—ATZ ATAE W HW AT H O o 1l sep.)
Py—3T2 W 4 W A F v fen af (rep)
Pro— T2 T T H A F O Ay Oi-aE (epl.)

Ts, 1 A Tr,
ey fist T T Sifvml fat
(Sending ends) "iﬁ Va (Receiving anda)
; ;
faw—1.24

(i) WO A F e HETOr 2@ (Power transmission efficieny
of transmission line)—%% v fau afF a91 3w e wiss = I
%_l ¥y, HaaT B, 50y sfow # e g o @ sl wfwe e
HEOT T&HTT (p.p.t.c)

P,
%r;,::a’ixmn

‘PR Ff - P l
w 100 3 8 low
PR + FJnu i {P.'FI' X 100

T NI ST e 4 sfrew i Ao e s o i

R0 o i w st s R 2 |
mf{g ﬁmnwmﬂmﬁmmuagg regulation)—3% vt
A o wf @ %1 dveear o ol aar s fea S

I § T R WA §
ﬁ'fﬁmﬁ[ﬂﬂ?{pm.r.] - mmﬂﬁmﬁmmiumm
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Ve — 1
%ﬂ,=-§-—ﬁ-ﬁxlmi

_ Voltage Drop o
= 7

§1.22 mg ([ wﬁm & oY (Advantages)

= dewar W dgm vife gen ¥ ey wy Prefatan i
(i) = (Low current)—F vifsmr dmor qen Feat. aifarerops -
ffi of a9 Seem & s e # 910 # 9e frer g 2
G (Explaination)—HfF 9w Fo HgA 9 P = 17 s
A0 WU N [ = D4, Whgge @), @ |
P=Vlcos g ar

Twied U Sy AT = — 1

Veos g

amh[ Y = ﬁlff’f (Atconstant P and cos @)
(i) 3 e (Low voltage drop)—399 Ireal w fam W F
FO H T # v v (12) w9 a |
mjﬁm ﬁﬂﬂ; (Better voliage regulation)—3= Fieq] k1
(IZ-drop) & TR Feew Tg7 &1 dreear e A ) S
% Wit whrvm Sreem PR (percentage voltage regulation) |
%R = 12 5 100 |

K

(iv) = wifm vl (Low power losses)—3 Tz v, fsr
ﬁ;m,mam H Aqa Wt (PR-losses) 7 91 971 3 |

(v) ¥=9 B=07 28 (High transmission clficiency)—5=9 e
= wfe ot (F°R-losses) F Fmv wemoy ﬂ:;iru;?}&qa b
ST F3 S ¥ FEiE Sfvm de o

100

GHAT (percenta issi t
ficiency)— (percemage transmission ef |
P ;
Ao T %p = a P,
’ v [PR+P,,,, X100 JwEr |- ;: x 100
(vi) A w=rd & o
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EgrEn (Explanation) —%E UHH ﬂqﬂ flE P = VI cos ¢ T2 991
R 1 = DA e @, ol =rEw & =H W A (seuare of diamoeter)
d° = 4 - 41 = 4P
ooxD) xaDVeosgp

el die A ol ll"' (AL constant I and cos ¢)

(vii) amueﬁdim(&wing of other materials)—%=n 7z o
g TS A W HA, G AT @ o) w D s v dop,
Fra-x, w2, WEAve anfe ¥ wqEa sad o ot

(viil) qUiERT FRRm (Overall cconomical)—39 ST 359 Atezal #)
Hawor | 3 FO W B S, it firaenn wife @ @

ferit—(i) 3T0E @ F wEw ), anwew e e | A ot
B aife® <0 qH TR & foid, 359 dreear #1 (i 4 farindo dam R
T ¥4 o 2 |

ii) SFEE ®9 H AT F @y 991 dafe ofw g e
it 2

(iii) 3N g § Tt dao de F1 sfvFer 9w 3= e
¥ T 780 fFr o1 WA ¢ SIS dieeq A= & WY-EW WO oEs &
¥qaq T, 309 79 IVEOT & wRa N Fodt ¢, TR s afvse
sfFsdt wifaq B aa ¢ |

§1.23 3o dreea feea vilew eror

_f,,(Hfg-h voltage direct current power transmission)

fafed 2 75 symele W W 3@IET 991 37T § TEEAT T6 N0
§ i fmsrdt § | 90g @t S0 ¥ 3w Atezdl drel SeEai (hy.a.c)
1 3y 357 Areenl arel U (hy.d.c) e el 3| @ faesm
B Y 1@ % for degy wi woyet # o de @Al & G W et
Tl @ wnfid fEan o 2, S werEdreT & feeym # ofEiie a6
¥ 3 e il W i wERYA @ e R s 2, S fRewo @
vyt ® wiafda w@ € s e fag 125 @ wm R

STEP-UP STER-DO
HV.D.C POWER
= o RECTIFIER | ~--~sesamanax -+ INVERTER —= —'
e TRANSMISSION F
FE—1.25
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. —1
&?{t‘lj % T HVDC POWER
SUPPLY | B B s |
ttt |
fa~1.26 ot ¥ v @t &g arafed

() N gl Pt (maximum device rating) = 5 KV, 3000 A
(i) IS HIO) FHA (max. transmission voliage) = < 600KV
§1.24 ST FOr fowamy & qe
(Comparision of A.C. and D.C.)
7 ¥ ST o a) s A e (s =1

(economics of power transmission)
F1E3 (technical performance p.1)

freliability of power transmission)
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[ d T AU e BT (hreak even distance)

ferimft Sres &g e (oohelde) & RSO0 A w00 el (km)

s afa e aes s ugets) ¥ fom st do Fed
e

|
‘E AC,

0 D‘I‘Im-—-—-

fex Las—wifm stwror s war g o S (geaph)

3108 & srcra ® e § fn sifuam Aqa 9fE-a0 A (power
carrying capabilin) 1 9F p,, Blo Ho Zrafiws @na § @ H smwte
§, swin g w ik 7@ s 4, 9ARE @ o greiuTa e # AW &
O T s ¥ eeag v 3

§ 1.25 = S5 & WO (Type of D.C. Links)

T e et § iR A (power 1eansfer) 3 § A, S
&= ¥a w1 E24 @ STy S —

{i) WS g9 F (Monopolar links)—F=7 1.29 (a) ¥ wefsi Semer
{(-)

gk i

e R | o ep——

Ew TE
fa 1.2 ()—mden @e o i aafymemg
W § i S v AT A R, 55 e qmm R 2
5 3 AE e @ F Y (ground) A9 GYR (sea) T )

. () Tepdrs &8 (Bipotar link)—f3 129 (b) it wefla aeder o
ﬁmmmﬁﬁ_’u’,mﬂﬁuﬂﬁﬂﬂiammiﬁmﬁw%m
WA 2 | wewy i A WA 0 NelE WEE Qe feasm gay §
TF fit qr ygw ffor A SR At Fd F A B (o
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LI
Hi . HE

fat 1.29 (by—ampde dto o fobar amfwrevin

sets) & 1% # w09 ws @ 20 fll W@ (grounded) @ 2 1 A
S T IR w0 T ar a4 et 3| et i spura sErfe T A )
(iii) wegEra &9 (Homopolar link)—F53 1.29 (¢) ¥ %= Smmen

(-)

By 0 pE
_;H---":i{.- - stff——
£l i3
,-—__.

(=)

o 129 (o)—Bremime fo 1o fite FATETITh

i %mﬁa.ﬁm%ﬁﬂﬁmmﬁiiaﬁr
mmmﬁma.mmmquﬁg:ETmﬁ

wa i
3 frzvm #:8 (4., link) & *1irere fen walfi
ﬁﬁrqﬂﬁmmﬁﬁm%mmw%mﬁjﬁﬂniﬁ" hads

RIR. fifes s
S % 1 89 21 e o L, R 7 #v qw wyie

% 31wl fel wpier
_ ﬂﬂgcJﬂi’raré:mwi"maﬁm W%.ma‘““m(ﬁm
T 5 mﬁmmmﬁlwva’ﬁ'ﬂfﬁa & A whe
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§ 1.26 HWaur % fedr deear &0 994
(Choice of voltage for transmission) ) .-

wafy dqn i A s A o T T A F LT
maﬁmmﬁmmmﬂm;mmﬁﬂﬁﬁma
Fo AT R, wewn A @) we R d Bife w6 1w
i J9o #ga o WY aya=1 ud Epu Al f{i‘ll"ﬂlh’, [T, HMTTATA,
e, -3t W, el s anl) 3 e v Fofe e 2 T
w)-al areed wE) %.Fﬂ-ﬂ?ﬁﬂtﬂfﬂtﬁﬁﬂﬁﬂmq‘*mqﬂ
i ot st & 1 5w v fndl Fafe e Ave O T @ § S
IYFO & s S Al | ud we At Beem) dew Em

RS ¥ N A wie o & 5 g Fifvem e e i
T AT R ) W A Areemalt % sy g g snga § yge Frefarad
Iy eI W T e h

ﬂﬁﬂﬂﬁit“Hnﬁfmmur}—miﬁqﬂmaiﬂﬁﬂ‘ﬂT-ﬂﬁ ﬁ'ﬁﬂal

TR (Switch gear)—3F# e Wt A & Fg4 # WICHIC A
2; Tog Yoo S s 3 A a7 e ‘

?ﬂﬁﬁ{lmﬂutamr)—iﬂﬁrwmiﬁﬁﬁﬂmﬁﬁﬂﬂim
A
FE-TA (Cross-arm)—3HE o9 dieedl F a6 § drgar § 49497 3 |

SRR (Support) —FH EY 31 & 984 1 36 aet  wg g |

afga Frivww (Lightning arrester)—3% 9o Wi Area & 84 |
ST A9l & WY FEAa £

THT ST EH- AT, AAATE e 1 9w ot five W F densi W
w9 fagr A 2 | FAvvE 199 130 § 8, 96F areeaisl © s
VSN % e UG W A S | T § AreEd S - N8 T T qe @
y-31% T wefya fwn s

37 Mre-fafy zrr faerdt daw dieedr &t 9@ 06 3 e g8 T
% Tafey wm: fga-a 51 fmerd S &1 9 96 50§ 5 ey
TR HE F FA fEar S i

ST # AT = s.s\/[fg;' + ’f;’f;] s

KM | KW
“'5'5\/(1(:1 AT
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£ ]

8 ® &

A
I

fige ale W T AT Aoy

(transmission line voltages in kV)
fax 1.u—fammEme ¥ dar @R S

§ 1.27 TIWMYH 13 & 999 & 0 92& a1 &R (Factors)
d90T T @ Afvsen $0 wvy, Feafafas sest o fagmn fe

Sl i—
(i) HT FE! ) GEY (type); H%Tq Ferit wers wone am gim

Flae WSl § § F1E UF (any one)
(ii) zmﬁﬁﬁ @A F A (distance of transmission line)
(iii) ZIRMRTA 7 F I AT A (line voltage)
(iv) ﬁ?ﬁ?ﬁ e Fﬂﬁ areEa Fragg (voltage regulation)
(v) ’{Tﬂﬁﬁﬁ T T Hei A vhE (lransmission power)
(1) St WA ¥ A wiE whe power losses)
(vii) STHIEIE S F TEW (elficiency of ransmission line)

To Hlo FaT Fo o giuﬁﬂqma; ETTATS
AT Ty Fiferent
B AT o
(8.N.) | (Comparative Factor) !:1“: :ZT 6 e o o
T —— (D.C.T.8.)
¥ A ¥ e tea
. e :;&:1 o S i
. Fless) | arfeE fmne

Scanned with CamScanner

Seneiiosl with Carmseamnies



R-&H

4. |whia/afmna 7.3

5. |dieem om [Z- v IR-FH
6. |dreza Fram it (poor) 3 (rich)
7. |#Eim dg> 0 de¢ =0
8 |wiEmps cos ¢ < | cosg = 1
0. |3mgh [0 f=0
10, |oi s woE HFgWd
11, |=rier s s HH
12 | E e i i
13, | sfras v HH
14. |sfenfeE & s o HEH
15,  |=ieem w1 afEda HovE ATHTE
16. |Hamederal 3= fei
17.  |3Fqa wiw-ata £ s
18. | wifee-wa e I =
19. | aTeRA I frm
20, |WgE 3uE & Ees
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