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B Electric supply system T LT |(Basi
concept of eleciric supply system).
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Eleciric supply system 49 W@W (D |

Y)Power Station 2) Transmission Line 3) Distribution System .
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Single line diagram of Electrical system.
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JISHATTATTA Electric supply system 49 fafeR
B «ter = standard voltage AYR3--

Generating voltage:-- 10.5 kv, 11 kv, 15.75 kv efc.

Primary fransmission voltage:--—- 132 kv ,230 kv ,400 kv .
Secondary transmission voltage :-- 33 kv ,66 kv .

Primary distribution voltage:-— 11 kv .
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(SIT=BUGIE W) | 230 volt (4f6 (PG 432 NG Nl
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Primary distribution Voltage 11 KV (<P Distribution Substation
(DS) 49 VI step down <R 400 v,3-phase 4-wire System

PN AR |
Distribution sub station (DS)@ 2P load centre & NRMH9 |

SA {4} SC feeder g9 WIS distributor AB,BC,CD,DA (9 powel

k supply _dI AR



. Feeder g9 AN ATR(H (TN GBI W12 IService main A7 NN
NIRRT ANITGNBIIS ST Distributor G SIS LTI AR |

V-(FG ATRH(P AF0 (TG 43¢ [NERITER 47 LT W 3-phase

400v,motor load & ST 3-phase dd NISICH electric supply (M3
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. Feeder 44X} Distributor 494 Waﬁﬂz
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3) Feeder {9 current density & NIV 2MTH & Distributordd
current density A9&q NN (P T |
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NN HIF Transmission power XA 3-phase 3-wire A.C.

I5H0G Transmission power =P watt
Line voltage =V volts.
Line loss = W watt
. oad power factor = cos@
Transmission line &< CAT =L m
ARG O resistance =R Q
S OITFA resistivity= o ohm-m

AFIAIR] OIAT AN = a I5f -NOF |
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Total power loss ,W = 3I%R

Ampere.

= 2XpL/a (R=%%
(\.f?:lfcﬂsﬁ) pL/ ( a )
P2pL
W_Vzcuszﬁ'a
P2p L
{I= Ep 2
W V=cosc @
AN AR T = 3aL =3 oL VXL
) ] ) - o W V2 cos2 @
_ 3P%plL?
" WVZ2cos26
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WV?2 cos? 6
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(RTS8 (T O (SITFBTOT Transmission line
) 47 efficiency I =TT |

WW (J tfransmission line 449 total loss =
P=output power

P pL
V2 cos?6 a

Input power =output power+ total loss =P+

4 Current density J=— ,a=§ AN (1) e TNPAA a I N I
= 2

2 CDSEH PRRARRREREE - - -

LIEIERAVINEIRCIIDIE Hm A2 NI (2) e STNFICN 0T A2

P2pL] \3Vcos6 V3PJpL v3JpL
VZ cos? @ X P = + Vcos6 P(1+ Vcosﬂ)
_Out put power _ P = ( V3JpL )_1

Input power P(1+ﬁlﬂb) Vcos@

Input power =P+

Input power = P+

Transmission efficiency =



Efficiency = (1 — 2Pk | Jr3r=ifsemet fRAISITN SR

Vcost@

ST BCI N2

Efficiency I N STHTE6 X0 T Y22 g8 GaAT™ 7 NI S
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Ne* fore v fow oy 59 ARRTEAT constant | GG

Voltage(V) 49 NN @ (I (3 ©1* o W o© W = |

STOAIR (R A (T BB (OIEHBLS Transmission line K 7Fel
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1)Over head system &< Under ground system &9 VIRl
A=A [T 8 T[T SR 5 16 2
2) ®\fgFH OF Transmission Voltage a3 ANdarel Ty F P 2

Feeder design {9 (pL4q current density Q<] Distributor design
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SY)Power transmission and distribution A9 [RION IFN @@ |
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omparison of various systems)

JMost economic working voltage and solve problems .
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ger Transmission and Distribution «3 fAfeg 2F *af

T ARNOCS LAROF AT TR 8 fFEHRAT or fmze=s
).C System : a) D.C 2-wire system b) D.C 3 -wire system

ingle phase A.C System: a) Single phase 2- wire system.
ingle hase 2- wire system with mid point earthed.
ingle phase 3- wire system.

'wWo phase A.C System: a) Two phase 3-wire system b)
se d-wire system.

‘hree phase A.C System: a) Three phase 3-wire system,

il{ree phase 4-wire system.
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Head System «3 tt@ Maximum Disruptive Stress =z «
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der Ground System @3 Tt 37 Aed uft AfRRIR7 TGS TJIHETR T
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TeTe PIEBe AfTTR 9 NS T RKEao= Fa0e =9 |
o5 B FIofseis SRR g T [ReIp 0o =1 |
o1 PIHCN NG 6T A1 fCI5 F900 AT |

dver Head System <3 TH@ I« 41w TolCver AR € 9T (conductor
arth) X4y RIBA FC0 I |

Jndér Ground System € TH@ N T TOIC08 2 ARIRAT ML
conductor to conductor ) RtIvat FaTO 2T |

ver head <R Under Ground System REcx 5% e 1 <0 A 74T
OICDE I T =S AR O [T TS A |
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‘3-Wire qR AC 3-phase 3-wire system < SN Q& S |

Tq1=3- DC 3-wire system:-
m= SRR 8 AL Y FEH TOITHe |




C 3 phase 3-wire system:-

2R, = 3feft ozm @y |
> 1, =T IS |
=> cos( = TC AR FHIFA |

9 Phase voltage V;, = VT“zl

 Line Voltage V; = V3V, = V3 %

I VZ P R
2 3Vicosq@  3Vpcos@

2
/ 0werloss=3l%R2=3( vZF ) R,




P2Ry _ 2P?R,

TS Sivd NG T N TIRG W Al

2VZ 3VZ cos? @
=§ (Cosp=1)
= g (AR WY AR THRATCETR I THIAfE)
L 4X3 12
 3X25 75 1.6

57 ©fF Amfere ARl Sres
-phase 3-wire system 99 9Foq =1.6 X DC 3-wire 99 STeq
wire 9<% AC 3phase 3 wire system € 1.6 ®9 7 160% %<

TR TR T A 09 AN vy 7N AN &t AC 3phase 3
e DC 3-wire system S 4@ A @3 SHFfoF O wiows

=1.6




T3-9T VA0Q TN WO I N6T W AR 8 Wieda Wy A
Bt [RedAr ¥ DC 3-wire €k AC 3-phase 4-wire sys
TR T <5 |

- DC 3-wire system:-

. S 1
1 = AR ' ST N0 A oS | ? v,
iy i
loss = 2I2R= 2x(=2-) R, = 2R 1
wer loss = 2I7R{= X(zvm) 1= gpz eeeeennee (1)
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03 phase 4-wire system:-

R, = zifefb wita= ta1Y |

I, = RS FIE |

Cos@ = T[T ANSTT T}/ |
Vi

hase Voltage V, =75

Line Voltage V| = \/_ 3V, = \/_ b
P V2P

2 V3Vjcosg B 3V,cos@ 5
V2 P 2P2R
&* Loss =3I5R,=3 (vamw Rz= =

V4 cos2 @



2 2
Loss = 212R ;= Zx(i) R, = ';VEI

.......... (1) (DC 3 Wire)

2 2
- Loss = 3I2R, = 3 ( 3Vﬁ:5m) R,= w;ﬂ“; =...(2) (AC 3 phase 4-wire sy

5O @D NS & AN TR AT A1

_ 2P?R,
~ 3VZ cos? ¢
. (Cos=1)
A 2R (RaeEd A Colgaiifes)

4x3.5 14

25 75 187
hase 4—wire U9 A1 ST«
' = 1.8 9@ DC 3-wi
vire system €9 "ﬁ?ﬂa HiTe 8 99 T AI0R T, C 3-wire system A
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nsmission line ¥ &¥ e fregdt I oeve (M
.mic Working Voltage for Transmission Line)

sicocer @ Power Transmission #RIR9 Sreq S #iee |
AfRIAT 476 FNEF & Transmission Line € Voltage t K
5 F

[ ] I W e | 158 Voltage 3@ F¢1 Insulator,

(I |

o) A

tal/Cost <1 = | JoIR Transmission Voltage 99 @  —Transm
T4 45 A Capital Cost 7R T TR W &% o
mical Transmission Voltage <5 2| Transmission
ge I Capital Cost ¢ T TAF WA IR W IS
@9 (P) Economical Transmission Voltage fta= 35t |
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T30y @G 100 MVA, 200 Km #¥ Transmission Line
© LA tItene AT 7 |
100X10°

mrgiee- Power =100 MVA =100X10° VA = - —KVA
= 100X103 KVA

iﬁ =200 km

| Load in KVA
TS A TOITHe = 55\]161' — KV

3
_c SJZOO _100X10% o/

k = 154.675 KV
nsmission Line @3 J&® T4 toitve = 154.675 KV (Ans)




o} GRL SN #=w e 500 MW power, (
.ng power factor €@ 150 Km 73 A3 F0© (J | GTF

S I TOILTEG F© (J?

Ts- Power = 500 MW = 500X10° Watt

olt Amper (VA ) = in‘;‘:ﬁm = 5“‘]0’.‘;”6 (P.f = 0.8)

ower in KVA =~ bre 8 - 05;’:1‘;5; = 625X103 KVA
e LA TOITHE = 5. SJf; PSSR KY

3
=5.5 Jii‘; R 0252107 KV =358.97 KV (Ans)
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®» Problems Related to Kelvin Economic Law.
Ivin Economic Law <3 Ju{aet |
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® Kelvin's economic law 49 o< L |
» Problems related to Kelvin's economic law |
» Kelvin's economic law d3 ANz eT |
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Kelvin's economic law 44t kelvin’s
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IR (T SRGH Gy A ARRETNT Joew W
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TN 2(F (1R 12 B12 I NATAOF Ol | P, +F

TP ATOGHS A120 | 612 2T OIId A2
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Kelyin G2 @R AT OIH SRS N5 | a
Y6 [REIG Fa0© 27| .

OIEd Y4 GifNo Y06 ¥ SN 8 WG, €,=P, + P, a A4

P; R P, 9 NIN constant , a =cross sectional area of conductor.
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2P IS WHEY GfNw 46 , ¢,= 2, p,=Constant

a
. Total Cost=C = C,+C, =Py + P, a + ‘:—3 Py+ Py +P3
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Kelvin's economic law 49 ATRTCA]

SATSIFAT AL fRsraate-
Kelvin's economic law WT% ST S (9, {F AFFITEN e

Y4 U6 = AP JNG ANGT 4TF |
NP AFION o= 46 (I FAF V@l Os- T4« YA [0
O[* YTT<H 118
%), Constant Cost(F¥g 496) I AKIRT ATICERTT BN CCERIGE
W18 YA YACHF (T DT S AN IR ATZH=M (a) ACH A
(T2 |[$¥ 21 Constant Cost |
Kelvin's economic mw@q:aﬁwmﬁ’rw RIS ER& T
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D =)Variable Cost (ARSI Y6 )T OIH ATEHRIMS B

STAPIR ROTANS 14061 92 WL S ATICORA () AHA |
ANF AT JALN 4IE =YALN Y6 ATITST N W=
(Variable cost ) X3JM¥F 51 8 WIG |

NG AT 46 NI Az oe-
IS TG U6 =22 xS BBfCGF AN (1-phase A. C
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MF GG WHNET ¥F6 =21 R x4fS BB WIW (3 phase syste

1000

I=full load line current. IM T IR AIRO P full load cL
A (PIN OAR* T *TORJT TL*Y JTC<P O[T ¥ g fore full load cur
(1) ATHICS (512 AT [ *OF WLTHF W IR 39 PO =
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QT P ARRAE IR (FIY_(R) (IF FACS I |G [T OIS @
AYATS [ (T IS ARG YA Y6 CHLA TOLP OIAT CF
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AFIN Tl FRTIGA FA00 =(J |
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TS AT G2 fR (OIS 46 76 (77 FAK % Kelvin's
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IM OO CFLAd ABIRMI I3 9 FNOIF RAR i ©r=ie

Ao PO OItga 1T YT =20000 a x10* BIPT LT

a = 35 O ONIT 2ZIHRX |(IF I5f FNOIK =10* I5f (AFBINGIH )
WoJ AfS fBFAMNGIF ©Iad A AfFION Al g+ 4F6
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2AfS BB (T oS I5f O AW IR (@Grsoi™
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a

foF (PTG G AP ANIG WHEY 46 -3" =L XS 2BfATES M|
TP ARSI N AT 213

2
foN (PG G AP GG AGT 496= 3X(0.71)%2X0.18X8760X3.50

1000 a

_ 8.1126361° B'Fﬂ(Z)

a

Ivin's economic law ST (1)7¢TNFAN = (2) VST P .
12 2X107

8.1126361° - B 6
" -> — = 5110e3s 24653x10
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mm ST G AT FICA6 (GNIO = =0.157 Amp /cm?(Ans )

\

R=

2X107a =




D problem:- 43 fHTaBE R %2 worg fA¥E sifgart
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=q = I AFHEn I5f (AFBIBIE) )
(JCRY 2-wire system

CTRe AP IS ANGT U6 = 2R xS BB Wy |

1000

Af® 2ONCET AN 5 NTSAT =0.05 BIHI
_ 2X(200)%X0.173X8760X0.05 _ 6061.92
S qNIG WHET UG = = 22 Bl

1000 Xa

BT OIS Yo Y96 =(20 a+20 )Tk.

g3 FOK O AfFIS#e Y4 ¥F6 =20 a Tk.
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D System Loss ,System loss g I HAYS

» NP SToy JOoF f[ggred BIfzmr o ([gjred 92 9P IR
AL G T U 49U Generating stafion 491 Power stafion 319
AR |Generating station BTATTO 9O JF HHOI] ST A= ©
NP FOfSF Electrical energy B8 A F41 2| B Hfiw

lectrical ener yﬁ Generm’rings’rmﬂmn (ATH AR(HA NP6
MR A RFON AP FNIT 8 MR 51 =V, ©I7

System loss e |
(NG O N® *f& - (AT IT3I%© e ’

= MOFAN( % ) System loss = (TG B8 e *fe

\



.‘ FIANF T TY=:-

%) Transmission loss =3 I? R ,I=line curent R=Resistance per
conductor .

) Machinery loss =ﬁ1if‘\°, AR 8 RO FITG I

GISTHANIR, 526 39 Jofeod AoE (@fGoms Gifae N6y (F

Machinery loss I TFATOT WAGT R [IIGAT FA1 =T |

©) Internal loss of power station and sub station:--[R7F (FTHF
SO AN OIS GBIy NN FIOGF ATRABS 2 I

Wﬁw ?I:e]"ﬂl% R IERGRIGECTIEL! ﬁﬂjﬁ 7949 I 9[ Internal

loss TR RCIGAT F1 =T |

\




LY ERIE G RE:
S)Consumpion loss =G A1, GG (61K ,fNEI AR @<
FBIR 2N AT FIAC (o1 (B2 (ATF ARFT AF© 46
QT T AT 1 F© 496 ] TNE [FiGead A1FT (F Consumpio
loss RIS fRTIGT F1 =T |

=) Biling loss =AP© GIF 649 SN fJe7 FAIC Billing loss
EXISABISPRISTIERN

©) Collection loss =78 fRTAT T VMY |, SFNOE (M BIC?
W A GATCY {1 NP P FI (MSAT FIACN (I 7 2 OICP
Collection loss <CeT |

\



D e System loss PATCNT IV |(How
the system loss can be minimized)

Rt OATTT FIfFIFT 57 ST FACAT I3

» Distribution line @T%ﬁ@lqbsl-\l SEES
®» [ransmission voltage O NN BT |

» IO~ GITFINT 526 R A FON F47 |
» | oad centre 4d <PTQT<PT|?2 Power station 3« ¢ |

= (6 (YT AT WL [T HIIRAT Aq F4T |




B RIS TANTT WIS S ST T

» [ITITO WY ST [[RN HT |
» S ATR(FL MNOF ST [Nf*5w F4T1
J (G FLIF O fNTg~ 7 |
oA A0 3337 3¢ f[fes 17 STNT 8 WYRIFaN BT |
» fH-(H2G WIS TI7] Bl Rl

» JPITO[SH T FFOR fSfeF H.T FNEIEF WO AI8TF
SR f[Af*o© F41 |




Home work: - (ZT@?[W)

IS JHI0 SO (G AN AANF 30000 BIF | (a=35f
(IS AR I AN ) 12K B 7 8 NI6T 10% |

AfS qFF [T 4G 3.00 BIFT Y33 ATS fFEAMNOR iy AfS
35 (I O BTRMA @SP6I™ 0.25 Q 1M Fe (616

PO ISAWEL 70% 47 ARNR© IJ [, OIRE A1= ©OIGd G
TN O FIETO (GAMNAD [T 7T |

3- System loss TNITHE (R fIye, BRI JH(6 f[IAT6 ST
YT T |

\




D M fANA AR S FITAT ATATET
T TR (LT -2 (ATF) |
» Power factor improvement &g [ oN AR Nahod 1L |

» JfON AP A@iod ATTNHTP 9T |
ST NEF ST ASTE TIRED TRN_IN

ARSAM (Derive the equation for the most economic
power factor )

» Solve problems related to power factor improvement.

\



ATATR QACPG




D o FIOTE WCATSY I Wy 5
(LT -2 CATH) |

» OIS 3G (NNTF (GHCd Kelvin's economic law |
» Kelvin's economic law 49 Sffo<s L |
Problems related to Kelvin's economic law |
= Kelvin's economic law 3 ANzel |
» System |loss 9 Pl R PATCANTS O |

\



) SMGIT ARG FICAT STATET AT
A2 —(LIH -2 (AT :-F1R© FIH-8)

» Power factor 49 NN OR® FI(NJ P |
» Power factor 49 NW OF© FI(~d [fox AFIS "1'znlr\7>.<l EHE M

ST |G ST ATSTT FIREI AP 10

Sif@ﬂTHN(Derive the equation for the most economic powel
factor )

» A TR 9 VN BF© FA [[IFCY NS TN ST+
(Solve problems related to power factor improvement)

\



.Power factor 49 VN OR© HFANF FIAN
AYR3-(Causes of power factor improvemer

B ORI GiIfw (T, = ——

V3ViCosy

= GHNAS TP (ATF (T TR (T, N7 Mg 1S TF 3¢
(SICTO0GIE (F(d Load current G NN power factor 9 MY
SO ATOF | WE power factor U7 NN fNE NI =0 Load
current A9 W (J0G I IR0 fNF NTANK power factor &9 FT
R fAf© S5 STy= (M (v |

1)KVA =2 | SIIFIN (A M4 Y (T, (IPfed (NI KV A

CU‘S{P — ey o
rating ,power factordq GeoIYAOP | Pl power factor J9 NN

NHNNF 20 (NN KVA rating 3 (0T A1297 98 46 (Q06 I




) N9 TN Power factor G4 (3F0E@ Load current (A0S ST OIS
*Wﬁ FACO X | T OIS UG (I Y |

3 ) ] RS Power factor I (3$T& Load current (0T ST FA1RL
Power Loss(I2R ) I T, SCel AR(NF W5pol [WF NN 2|

4) Load current (TG IS RN (SO G (I R ([0S I [
GIACEIR) (GO E R (CEETN

AN Power factor A9 (314 Load current (ACG NS (I
I IS (OF , FIATFANE A ofo Wfefae SN 28T WARTHE
Y |

6) (NN IS Power factor 9 (5T ATR(FH KVA demand B (T \

SATATG STATHAT (ATH HOITN T (T, fNF WITRa Power factor
NMZF I3 FAIARIIA! SOl G2 Hfodd | 4G Power fac
A9 NN [Neifae Wrtad 93 OF© 4 WS |

\




TS HIR LA VN OO FANT OATH
LY

o 6 BT *NSTE TII/EI VN OF© 11 7|

T8 5)Static Capacitor 9 ATRICAT )Synchronous Condenser I —

ATRJACAT | 9O)Phase Advancer L] ATRJCAT |

Static Capacitor S SR ATSTE PRI N« BRO I3 |

ARG fONb N[ OF VT A0T AICETT ARG AL TJTON

S (T ANV (00T NS TI{F 15 G3¢ fNF NNd ¢

(TG ANOTANG TS B NN FANAGT AT [

HNSTF TIFI VN OF© BT MY |

ANHAGI AT Ho TOIATHICY G FITIH =N P 1P

(eTNG IO lagging reactive component <PCN JTA RN
(CTMTGT AN fT GG Reactive Volt Ampere(V AR) SN ST
Power factor % NI OF® XV 6T IFH6 (@GR WOTHNGT®

\

Capacitor (C) AT FHI AI(R |

T e |
S — A
| T T e el e P

_T_r



NS FIRF OXNO IACND (HLH
D a?nﬂﬁﬁzazmﬁﬁrw

0A= Active Power(KW)

OB = Apparent Power(KV A,) O, d)g A £ =
AB = Reactive Power (KVAR,) KVAR,
Al
ST FIET VRO PN A3 %
4 kVAR
0C = Apparent Power (KVA,)
v

AC = Reactive Power (KVAR,) B
Leading KVAR Supplied by capacitor or capacitor bank

BC =AB - AC

\ =KVAR, — KVAR,




. *OTF faos (ATF A1,

AB  KVAR, KVAR,
Langs =54 = "kw —
KVAR, = PX tang,
VRESLO) (R IEY

KVAR, = P X tang,

eading KVAR Supplied by capacitor or capacitor bank

=KVAR; — KVAR, = P tang, — P tan @,

( 9P (PUGH (PG BY capacitor d<]

o (O] PICHINT (

capacitor bank *¥1 6 3927 0o =R )

\




V V
.
we

Vi VVwe  Viwc

AI4Id , KVAR = = =

1000 1000 1000

¢ = AR rhorad (For Single Phase Load).............. (2)

VZw
For Three Phase Load,

KVAR
X1000
phase = £iese oo o INUU TR (3)

me

KVAR/Phase = 22 XV2R

Ve = Phase Voltage , w = 2nf

@ﬂhtﬁlqﬂﬁ\ldbw \3TAT ATRJACHT CF (PICANT NN ATSAT]
PIPL UROPLING GJ Static Capacitor ( € ) A9 W VIO
\ ARG (9 AT |




3-Phase {9 (Sp(& Capacitor banking TERROEESE
8 H) Star banking .2) Delta banking.

> 3-b Load -[ - 3-4 Load

ATIINO Capacitor banking Delta (\© Bl |

Star banking <P<JCeT G2 (FT0G SRR NN Power factor improve
9 (g ANS (PTG Delta banking I 9NN O« 3 NN
Capacitor SIS | STGTVI2 Star banking Pl N ~T|




Static Capacitor IJIRqACLS R 8 Wﬂiwg

N IERIRIREY
1) (RIN AT TFI*T N B (A (FIN THANITHAN TAPE =3
|

2)Pure capacitor {9 power loss &«7J|

1 )T FA TN b (ATH S0 IR |
) Over voltage A FIN ARCG2 N AT I |
3) BT WV =Y (910 (VAN© Bl I 241 |

4) NI B YIHY g2 NN I ey /ST N neq=
\ FIBLT N OO BT A AT |

\




Syncronous Condenser {9 AIRJTCAT Power
Factordd WIN OR© Hae

Syncronous Condenser J¢T\9 uﬂ?ﬁ% Syncronous Motor | B0 Over excited
Syncronous Motor T4 (NG 2N YT NS AT (FAG AfFEETN
PL] Power factor improvement 9 PIOG) JIRANG Pl /Y 0N O[(P
Syncronous Condenser J¢1l 9 |
ver excitation & HETTRIAN SN JH(0 Syncronous Motor AR (N
Leading Current R P(d [=21§ Over excited Syncronous Motor AR
O HEJN PLd |[Power factor improvement ES \GiNJ Syncronous Conden:
AR S AT FLF Al 27| Syncronous Condenser 9 Over e:
Syncronos Motor <P\§<P 51?5\‘) Leading Current “q PRI Load Current &
Lagging Reactive Component PN T 1PCeT Power factor L NI RO 2
\




f5T& G0 3-Phase Load dd Power Factor
O B G B0 Syncronous |

I
: T‘ ¥ L 3-¢ Load
Condenser AR ATCY AJATCT ALY S e I
F1 AR "1 Lo-
(@S {6 Low Power Factor & SRR (A | | \

e
= PN ACHE voltage g Load Current [}

e — %

Lea

(1,) 99 VRS (FNF 4N @, T R
Vector diagram & (MATINT AR |

I AT ALY SR Syncronous Condenser 6 Voltage (AP ¢, (PICY
ading Current (I.,) &R~ RLd [Vector diagram (TP (AT IR (F

d Current <98 Motor Current {9 Phasor Sum X< Line Current () Al
Voltage (AP ¢ (PP LN RN AR

foT (ATF (ML MR (T p (PICVE N p, (FICVS (ATF P& | (FICVT VW P&
\seznazn—»m Power Factor 49 N« Bx® 1 i@ (AR

Fig. 6.5




Syncronous Condenser SfJ4T 433
BV ICEIRIDEE:
S IERIRREE

Y)Field excitation AIION FJ Power factor 97 NN [fox WA
ICEICERIRIET

2)Short Circuit Current & Motor Winding &9 Thermal Stability (qf
©)Fault TROG 7 B I |
SIRIREY:

%) (2R J6T JHFBT Motor (TR TG 99TF T (I Power Los
A

2) (AT U6 NP (G|
)BT ST ¥ 6 F(S|
\ 8) (TR Syncronous Motor self starting N (A(R\Q Ble] R ST

Auxiliary equipment RdPI] |



Phase Advancer 49 AIRJICAT Power Factor
4 Improvement:

Induction Motor &9 Power factor {1 NN BN® 14 G Phase Advar
IR Ppdl | Induction Motor 49 Stator Winding (X exciting Curre
52N L ©I Supply voltage (AT 90 TGS (HICY fHNRLN ATHRIT FIACA
Induction Motor 9 Power factor g9 NIV [N NN (T AR |

se Advancer X 46 SYRN A. C exciter | BICESIV) Induc’rion_
otor {9 AN Phase Advancer FI9XI] $ 01 Phase Advancer (J(<PpX
Motor {9 Rotor Circuit & exciting Current &9 AL]KIR AR 1PLeT Motor
(P WTg Supply (CH working Current R RIJ | RCT Power factor .
< ON© 2|

Phase Advancer d9 Ampere turn d9 AN glr% PLd  Induction Mot
(P Over excited Synchronous Motor Il Leading Power factor ¢

N GRIERIRIET




Problem: - 1)&3?% A3 (5O (16T 400 V,50Hz ,0.7
Lagging Power factor &« 31.7 A current JJRN Pl [P
NITNF Capacitor (B fod SATTY ATATATTT 3T @
PgCA 3 O Power factor 99 WV 0.9 g OIS
R ?

qreVs
Power factor 9 NI~ BR® FI(N "[CQ(C:HGQ. 53 &S OIGT (AT A2
os@, =0.7 ,tanp,=1.02 ,P=VI Cos@, =400 x 31.7 x 0.7=8.876Kw

\



Power factor IR = ORIG FANL AT ANS GI0T (ATH A28

Cosp,=0.9, tan@,= 0.48432

Leading KVAR Supplied by Capacitor =P(tanp, —tang, )
=8.876(1.02-0.48432)

=4.75477
_ KV-AR x1000 4.7547x1000

C

VZw 4002X2mX50
= 0.46x107° F = 94.6x107°F = 94.6 UE

CTed fog A==t 94.6 uF E9 Capacitor AT F
4O (]|

\



Problem:- 2) 3 Phase 50 Hz,400V,STAJATX AR (O
.Q?Fﬁ? HIFYINT 0.8 Lagging Power factor & 207 Kw
Power 12N FACR [O&F HIFAYUNIF Power factor 47 NN
OO AT 9FF 9 © FACO TN Static Capacitor
IIRND FAT T OIZA Star 492 Delta SO AT
CHg YfS (FTT F© WA Capacitor RADIF =L ?

olution:

power factor GRO PN "I@%I GIGT (ATF RS

Cosp, =0.8 ,tanp,=0.75, P=207 Kw , V, =400 V , =50 Hz

\



Power factor 0RO BICN I MG TIGT (AP NS
Cosop,= 1, tanp,=0
Leading KVAR Supplied by Capacitor Bank =P(tang, — tang,)
=207 (0.75-0 )= 155.25
KVAR/Phase= 155.25/3 =51.75

Star Banking dS CFTE  V, =400/v/3 =230.94 V

KV-AR/Phase x 1000 _ 51.75x1000

_ -3
Vplw 230.942X21X50 3.09x107 farad

C/phase =

=3.090 x 1073x 10° uF
= 3.090 x 103uF
= 3090uF

\



Delta Banking J91 (3F(& Phase Voltage V,= V,;=400 Volt .

51.75X1000

C/Phase=
4002X21X50

= 1.030X103Farad = 1.030 X 103X 10° uF

=1.030 X 103 uF
—1030uF

TITHR, (T Star Connected I CFTH AfS CFHFTOT
090uF NTTNF Capacitor {9 Delta Connected 9 (3HTq

1030 F NTTNE Capacitor FTF FATO I AT Delta
A9 QANTH Star 9 S (FTGT ST BT WM Capacitor
RdBI] |

\



. Most Economical Power Factor:-

N1 G (T, Load A9 NS FIHBLIT NN OO = Maximum KVA
mand TN I FT Maximum KVA demand BIY 7o =T | {58 Powe
tor g9 TN WY FJINT GNJ Equipment I 496 ¢H09 7 |

wver factor imgrovemenf S (HC4 ?IT% (W6 ffoe= Maximum KVA




Most economical power factor g9 I

D oS omi:-

kKW

power factor GN® FICNL Fe O<TH, " A
maximum KVA demand saving 2 k‘iﬂz
L i 2 C
= KVA, — KVA, . e g3
ST fG9GT (ATF AR, cosg, = o8 N . !
P

VA, = D, P secep,

WFPA O AR, KVA, = = P secq,

COSPy
maximum KVA demand saving = KVA; — KVA,

= P secqp, — P secqp,

\ = P(secqp, — secp,)
\



= KVA maximum demand Giive JIf¥H 51 = x Tk.
ST BIFRAT Gifve AM¥E (o= x P(secp, — secq,) Tk.

Power factor correction equipment {9 capacity
= P (tangp, — tang, ) KVAR.

ARG KVAR A7 M BIY = y Tk.
Power factor BRI I« 7N ¥ I/,
= y P (tangp, — tang, )Tk.

?ﬂﬁ%ﬁ (HG oifee,
= [x P(secp, — secp,) — y P (tangp, — tang, )] Tk.

aﬁ%mmﬁmﬁ J3 Pl L =0FCO R4 |

de;
E [x P(secp, — secp,) —y P (tang, — tang, )] =0
2

\ 0 — x P secp, tangp, — 0 + y P sec?*¢p, = 0




= x P secq, tangp, = y P sec*¢,

. x tang, = Yy sec@,
sing- - 1
x (cc}sqﬂg) 4 (CDS{PE)
X sing, =y
Sing, = Y

X

st economical power factor ,cosg, = /(1 — sin? ¢,)

2
_ |1_ (>
- Jl (x)
OATATS TPV (ATH (4T TR (T Most economical power
factor ,cosp, J9 W AR 492 p.f. correction equipment 9

Y6 BANF [NOIAE [T TeT NS IR, cosg, I ACRYS |

\




D Home work:-(?l@?[ HIO7)

1 )Synchronous Motor 49 (29 FGy (Duel purpose )<10\® ?ﬁ?l,?lﬂif

2 ) ARG ATRNPA MY &Il2nr1 0.8 Lagging power factor & 400 Kw
433 AMRF Load factor 50% | AfS KVA BIIRRIE 496 250
IPhase advancing equipment I9RI] kI power factor fd
0.9 lagging ORI® 41 (AT | Phase advancing equipment
GifV® AfS KVAR A7 46 120 BIeT M 37 8 WIGT 10% =
Phase advancing equipmen &9 capacity d<] AT (W6 I3
PO AJ ¢

3) AT S power factor G & 6 @1 |




» WISMRT AT S FICAFT ATHRNT I
MR- (LI -9, 8 GJ3¢ )

= Over head line 9 support ,Support G CIHET , YNFIeTY
NERSIEEIER

Over head line & IFIT© Conductor ,qihd (AT g
AP 9T |

» Over head line 4 I17Z% [[IfoF AIFIF Insulator , [[foR
APIL Insulator A9 RIS d<]8 Insulator ANCROGT SIAT]

PRV TR

\



ATATR QACPG




P T TR FIAF CATET fITT AR
e — (LI -2 (ATF )

» Power factor 49 NN OR® FI(NJ P |
» Power factor 49 NW OF© FI(~d [fox AFIS "1'a1f\7>s1 EHE M

ST |G ST ATSTT FIREI AP 10

Sif@ﬂTHN(Derive the equation for the most economic powel
factor )

» TSV TR A N+ GN© FI« [IFCY MO ST SN
(Solve problems related to power factor improvement)

\



D GFF AIR© FITAT ACATET fIIH
WZ3- (LI -9, 8 qJ3¢ AR FIH -¢

= Over head line 9 support ,Support G CIHET , YNFIeTY
NERSIEEIER

Over head line & IFIT© Conductor ,qihd (AT g
AP 9T |

» Over head line 4 I17Z% [[IfoF AIFIF Insulator , [[foR
APl Insulator L9 II9XRI9 <R Insulator NTROGT REAT]

FRV TR

\



\

Over head line g9 Support:-

Over head line (T a1 WLTHR NI 5110 (IBTATT NLT AL
fONIG =T Support ,Conductor &8 Insulator | Support IATS e
YN (AT <8 BISAF (F AT 192 Support BTAT TN Al

(F N (ATF BACS WM T 40T Y | (PI (FIA LS
Support 9 JRIGN O] AN PILPAT (OIEOIGE B fNo B

Over head line {4 Support 49 [NH 1o (M7 AR RGRIA -
) PP SOl G ATNT O (I O NIA2NT GG« AN
BIN STROGR I=N PO AT |
2) fFF *& SHANAS ([FE GG QAP Ol H =0© RS |
3) I STWT {3 TN 46 IV 8 G5O |
4) RIEER RFE 2877 6w |




RN HACATCOT AITACON:-

» SHFTS 8 AP ACATS IR T T 1TA1ES)FICHF (AT )
SO (1T ©) FLHEF (AT 8) SETeTd BIeT |

» FICIF (AT3- FICHF (AT HAIYETTS Low voltage distribution |i
(400v/230v) (AT 11 kv 12 T 7970 0T AP O A
kv @ I FAT T | FISF (AT © 4N 13- | ~type|

e A '

A - type H-type | %%ﬁ sl .

l.ﬂwnlﬁnﬁ

|

T O EE BrEe



= SO (ATeTs- P (AT ARICS SO (AR IR
W @ | PO (et Ry IEE =i 8 B 1=
FNO FICIF (AT (GTT NP (I | PO (AT
LTINS MRS JATRIY ﬁ?@lﬁ@*ﬂwq P0G (I IR PAT
T | fAN B fOERC* ez (ATF 11 KV 1S Ot
BITHE #1202 (] IR A1 2 1492 (N © AP

RRIIGCEGIGRsaIG] z)caiacw ) CEIT@T%:FTW
(T |
Ll




= FEHIB (PfeTz- AR SCATS AT FAEHER (AT TOANA
@ G | FEHCOT (N 72 4N 1T S) FR-2NCHPN
TS0 FfF0 (A1 ( R.C.C pole ) 2) TATHAG (A1 (P.C.C)
G2 (AT Low 98 medium voltage ﬂ?ﬁﬁm SRBISEINES
G2 (AR FP =S PO (AT (BT IV [T PO
(AT (BT R | G2 (AT ST ([, G IS 3
FINTNG PG Y9 AR F90© =71 f6Ua Single G Double
circuit 9 R.C.C pole (MATCANT R0 |

3

&
ﬁ =+ .

\ C —Hosem T e e
\ - EI} ) ot e i rr)

o =1
= b —
3

-%»&M%L'

J0000o L

f 00000




= BT BIeTFs- R 21 8 WS Ot [T ARG EACERVGE

. BISTE 929 2T | NN 200 I ARG Fdl 2700

\

L (G I [ ﬂ:rd%ﬁz—ﬁ‘ TG TR GG GI8YF (SfF 4T
T [T ST oY BISTEL TEF M@ (@ g3 RIS
2 1RGN ARZSTMES TS S[F ATE AFIF FHAO
AMCPF | 11KV (.\‘9](.“19\‘9‘( (LR \bbb WICNG (Y (<Pl C\‘jl(.‘“b(.\‘o“( W
BI8YF FIT® =T AP "—5'??““% |
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110 KV, Span 320 m 220 kW, Span 320 m



.Over head transmission and distribution line
g IT© fIfer ABId line conductor

= Over head line q AEHFIN A [NFEAMLS conductor YR IO
R AT AT -

Solid copper conductor

Stranded All Aluminium conductor (AAC)

Streinded Aluminium conductor Steel Re-inforced(ACSR )
C C C (Aluminium Conductor Composite Core):-
Galvanized steel conductor

Cadmium copper conductor

Phospher bronze conductor

AR conductor AYCRT N Stranded Aluminium conductor Steel
\ Re-inforced(ACSR ) IO Over head system (I I F1 2T |

\




AfFQIR 2N T LT BNIAT SRS -

Over head line 4 Ii7T@ AR *ms {7 f@fde wa<fa
ATRI dPI]3-

’))'@55 G ERIES (High electrical conductivity )
2)\SEG B H2N F 9! ATH RIRIF IO fFF B1 =Y FAC© A |
BT RO I(J TS IZUA IS A2 51 17 |

8)ATAFF @] [NHNTHT 2(© 2 MO AFP WO OIS
ST~ IV T |

¢) o5 28T Gfo® VY |

A B! (I I3 A ASH TGINT N 1OTG0
ARFAR “MI FNAENT CFTF OIAT AN, (I 43¢ PP BN
\ AT PN [ <P |




B Over head system 4 Ffgarzt fiIomg
ACSR ©IF (If*1 ITIZMCAT FIAT3-

» PATCL] QANRNACSR O] 3G~ AT |

» NN G AN 56 AR ACSR O BN ARNHNO]
(NP ([ ACF |

SO PV JJ2 BN AZVHNOl (I TR O S5 FN XY |
= SIS BN STCO R =M IR Ol IO 2T |
» AT O[] NN ACSR O[] RN PV |

= OB (OIF608 B NS ATSF T FATT OIS Qel PN
2 |

\



A C C C (Aluminium Conductor Composit

4 Core):-

(VAT AIATE) <

AR O YT (DT (AT, AN FURF | &
R OIF TIIRF A (I AP |ACSR O]

G5 A =T

fowid PO IR T4 Y FHISE A C C C IF foords

T PR &

32 AT FIRAF [FIRD FAT =T 14

Gl AN

HABRN AR OIF ACSR OIS (BT QNP R R A

& PITCN AN

\

PA [ |




D Over head line g 49 Insulator 94 3¢
432 Insulator (AT AL ALV BATAINS -

» [nsulator G LN PG (AT AR O QTP Line support
(TP STSYfPT AT FU LT A ACS AR (AF Line
support I VT ST , WY I G NS 21ZS 20O = A |

€ Insulator IR FATA FCA (HFIN AP FICI6 ACATG =0T
S (TS A N 1. 9G Over head line d Insulator 4B
BTN OAMIN RS [FIw =T |

» [nsulator COfIT AL AN BATAN BT =T — (AT
SINIG a1, SerIoIR0 A& i—nﬁmmmmﬂﬁﬁw
3 SNNIGa 356 (IR IR FA 2 | 6 NFFNR 21
iqcaﬁta?r (BU (T & [eT(F G QNS TN IR I A8
OIANGR A TONT FOIETP Ao (AP TF |

\



P 3UF (XT TR JIIT© AN 4099
23064 (Different types of insulators)

89F (R gﬂ‘iwjm AN 2¥(16F NIIRT AT 2T AP |
fNRAT® 2JCA0T BT AN (¥ JI7© = [IATe-

) ¥ IT<PRe J1 {961 1 =1 3[04 (Shackle or Reel or Spool
insulator )

2)fHN B2 2SA6I (Pin type insulator )
O ) HATHATHNN*TN BI2S (16 (Suspension type insulator)

8) (SR RS04 (Strain insulator )
&) N2 64 ( Guy insulator )
Y) CATH 2316 (Post insulator )

\



.WWWWs-

» Shackle Insulator:- 42 2316 NN (OIF60GF A2
BIN{NIE, (@ RGITSTRITRT SCHa 8 TR (AT 1770 2 |

AN (AT (ATH SO NIV BINF G G2 367 I
I T | G2 306K (JF0 WA G5 WCHG NN (A AL
I ATS AP | 400/230 v FAIRCN (AT Shackle Insulator

AP wI(] J]RjN] Pl T | T

i g Bolt
— |
= 1 = 1 =
- —— -
y 1]
e
[ |
O e B
= A r L/ Shackie
— LT e hsulator
T
| |
P ri |
Pole—» R
'I_ T

\ e/ filj D-Errap
\



» Pin type insulator:- 42 AL (MUTO AN T© I TP Pir
. type insulator I =Y | (AT AT HALTS Cross Arm G BT
RS04 AP 1O HORICANL Gy SATOIN dR6I Groove T 4
M| 33 KV (OIE00 X Over head line 4 Pin type insulator
IR R 2T | 33 KV (OITFO0GIE HEH (OO0 IR PACO
(91C<T Pin type insulator 49 ngvfiocxo QNP U 4R CIEERRRIC
T (@ 2T, T WCHF BAT AGF BI9Y A0, AN ([ =T 1 JG
33 KV (OIFO0GE (A% (OIF60 Pin type insulator 5920 2 =7 |

\ Pin type insulator



.Suspension type insulator:- 33 Kv *X& Over head line & pin
type insulator FIRIH AT T A | T 33 Kv g9 (@ (SITeO0G
Over head line { pin insulator Ed AIACS Suspension type
insulator IIRAT PRI Z{Iﬁw | Suspension type ¢ JREP O

PIRCS & AP 1PIRTG T[S OF BTENP JH0G String TeTl =3
OIb fOF AITS 11 Kv (OIBIGH

N FCF (OfF AT T TN (IO
ST O ST N 1 =W A3
IR (OIEOG AIISIS Iz (N
ATAGNT ST YTH WO[qS [OF String A
ST TG BT |

\ conductor




Strain insulator:- RN (*1F AT WA AR (FIHTP HIZA
.W@Rﬁ (G G P | ATO WIFT ([P RN 9 (BN U
PJI G« Strain insulator IIRJAC PAT RIF | Low voltage (11 kV {9
PV ) 99 12N Schackle insulator (@ Strain insulator R RIS
PART | 11 Kv 49 [ (SITO0GF 1= Suspension insulator dF
GF BTN Strain insulator RS foras I RS 51 2™
| Strain insulator {9 String

Strain

olNF O [ A (53 insulator
Suspension insulator {9 String 1S b .{D&I]ﬂ?ﬂ
| - A L Conductor
— —
<+— Pole

k A,



» Post insulator: 43 3567, A 3694 Wo2 | Jf6 30
W NTH6 (D A6 | G2 A6 ([T 400 [ 1970w
AICP | Post insulator , Out door sub station {9 H.T.busbar 4
IR P Y | AR OIP 2JCAGEF WA ©OIF T [T
R 40T I MTT ORI =T AN |

\



= Guy insulator (stay insulator ): -- 4f6 SmIL (ofF | 42
. RSE0 BN (R RN MR T (6 -9 1970 T | 80 (G
AR (AP NGO RIS [T AU G5 18 1, M ©Ic
BITNE IO T4 GVI (5O-(H0 IIIRD FAT XY | CB-CI6 I SN T
(RS G356 —STAF T 52 ST AN = | Guy insulator G
LT (56 —STITF T 92 SR (F 0 W [ToF FA1 | G0 §
CANTAR LY g8 HNT WH WOF AN ATF A | Guy insulato

J BN (PN TG FICI0 T PO PICA0 SANIT LT AT
© BT (RS fNTET ST WSS A T 1.99 el NOr® B
(RS fNTET WL SN (BN I3 AT ATV T30 FAS (s

VRGN TSI A T | o

\



P|n 8 Suspension RJCABALA] QANTYAD
&ﬁm 8 BT -

= TR PP (OIHTT 33 Ky *1¥S [H 2367 T2 Bl
ST [9PFISIR 33 Kv GF (@ (SOOI O AT =1

EL IGEERIIEEIN

= STSTHNNINT (G AN PP (OIE0G AN TGN
YT [OF BTG AT T I, “FFIB (7 IFACE 4
RO ENCESISRISERICIRRIEY

= ST (P 552 A9 (T (F (0 2BRC w8 20T (9N
(I N & TOC 6 ARTION 1 IIFIE W IS 1
SO (h TN A 6 ARITSN Fa0® =T |

= SIS (P NS FREFA (OIE09; I (A1 Wfekie
20D STANGH FACAR BUA [FF fHH B1RA IILEAGRI CFLg TN
\ 2SAGI0 NIION B VO AT ALTING 1T A |




» SN G130 552 G TO% Qa1 IS B (T (PN Hd T
. IR (RIS (YT AT [ dUHE AR O VAN Ol
JEATCAT T B = 26T P AT BN FHOIK AT A
I OGP T I TN T AT |

B HAIATHNSN BI2HN 25164 ALIN© PO GISANH BT P X
e T N BT 56 BISNE WL ©f g A TS A |
ST BIRH (101 A G AR ORS3Te oivg Ay

SIS YTHT T3 WA NG T ST I S BHNR
JGATOF Ao BN AH | [FE N I3 @31 STHT AR
JATCT AT 0T OICKF BT IQATTOF A0 20O AN |

= SISV B2 2[(ETOIEH (HLG (e, BISHAT 4R T3 A
() (R 28T ATIO TG N AR ChLd QANTIAS ©
PN I A |

\



P A0 WO TS FIET YR 3-

= GOIY (X TR IR0 210 ATIZN RN TS =3
QI ARG RN AT (O S [WOHS (SI-60Gd
PN 2SO (TP OO AW N | (FF TON I FCeT
RSCIGIRL WY M PICID 2RO =T |

= RN (J (OIFB0G 201, (IITop AR RN FIGy B
(1R (OIF69 (F Break down voltage (<1 IFlgsh over SR(<I
Puncture d< IR RIYLEIGRA (I GIGH N0 |

» Flash over {9 (309 Line conductor {<X Insusator pin &9

TS Al gap A7 N W16 3 Y 4= A7 PR AR
O B& AN X | Flash over 49 (1@ B8 AR OITAT FICA
Insusator N = S Insusator 6 ST SIT PTG AT
ATC] |

» S Puncture 99 LA Insusator I9 body A NIKICN RIEERIEY
k (ATH FHTNF N =B discharge O AT |




® I« Puncture TG O HOfF& OITANT FIAN 23109 JTPAIC:
D R0 AW |1RY (SIFOIGE P IV Puncture 49 2 (
304 (F T5! FAK G 25(A06F 1 AT cnfsifecaa
I3 PG A |

» Safety factor of insulator =

Puncture strength
Flash over voltage

» |nsulator b9 Safety factor G W (I ATHI TR TMTO
sulator G Puncture BT SR Flash over S1$9f3® = | Pin
insulator g9 (3%0q Safety factor g9 W ATH 10 A TCH |

» Over head line & F9R9 insulator JITW QTROGT A Y (1G]
insulator 49 fFNRETT® (DT ATHT TaF143-

5) 26K TG ]2 Q7 TF =@ 2 |

2)2S(A6F JF IRAR[IAY T5JH & IO 2O S |

©)RSCAGT A9 SHTF TS (FIN NNAT & YTARIEA W TGN 3 s
k IR (YA Y00 RS |




\

Home Work @1@? PIOY )8 -

Y) SOIF (RG ATRNG SATHINSTATT WY (1Y |

) H-type pole (PRI IIRJAL P41 R ¢

©) (AT T G OFol Bl Bl IICIF BAR fNoINT 2

8) FAT 8 AN NN A I SN A CI*IDISTAT (7Y |

¢)\OF5 (OITEo0 AFIRN SN VAN AR IR BT =
(3 2

b) AL ATIGIT (IFDTSTEAT (Y |
q) AL NI PR (O “gjfoq N9 (@4 |
) MR ALY O (ATF F© BAT AN A 2




ST AR FICIF f[TTTAAYZ:-
(STLITT - CATFH )|

= SIT5Y ] ST BPY |

= S ST Ho] [T B1d1 [T TR |

= STY SEHOIF (L 5 A9 (A oA |
» AR, ITF G2 IO G (NN T |

= 37X GO T 70 AL NS I ST Fo
ST ST




ATATR QACPG




TS ATR® FIOIF I FNF fgee--
(ST -9, 8 qJ3¢ )

= Over head line &9 support ,Support 9 (I*ZT
Cﬁlllil\'ol’if NMENRSIEEIER

Over head line & IFIT© Conductor ,qihd (AT g
AP 9T |

» Over head line 4 I17Z% [[IfoF AIFIF Insulator , [[foR
APIL Insulator A9 RIS d<]8 Insulator ANCROGT SIAT]

PRV T

\



BMOLH D ARG FICAD ATS
AfABIS: (LT -y (ATSF : -FTH -V )

1 AN FARCND ST G ST BFY |
2. 3N OO (g S 4 aq oA |

3. 5191 fNN (T O AR, ITF 93¢ IOTAT ST
BREEEHICER R lCRale]
4. ST O ol [STF FI [{IT TR |

557X SEHOI ST H{b ACATLI NI I TAFo
STNSTITR ST |



Sag of fransmission line (AfAIZN AR

4 5!- %)mlma (&Y I BIT =01 O B AT TG [T 7o
(T 12 e O BRI TR (572 7™ {6 AT FIFNB
([T (AT ©OIF 67 A I (F Sag I |

= ] OI] I Y, AR STANT 775 93¢ SINHJ STNee
¥R NLFIE Sag I | 2AGICO I I ,The difference in
vel between points of supports and the lowest point on the
conductoris called Sag | FIG (AT 1 BISTMIT VTS 1T (]
AN e | e

1\
A‘E&T&TL

\



D Over head line { AT BP ]S -

= Over head line design $HI TN M9 AR F1 ¢S
|

-WTC‘)‘RT RN ([ = OIHA TR’ ([I0G T HA AR
oY1 (I eTIC | ST ARV ([ =0 BN (AF
Sufficient clearance 119 G J b <R *T &1
SupporT M]<PI9 |

= I TR SO AT YT FH =0 Mrod IV AR
ALCPION £ O AN J (MIeTCN S PILCN OI(L
TN OIS BN TG | (A ©OIF %06 TRAE AR A0S |

= SO (MY TR (T, ST AT Y (@ 7 IV ToAR
POPd | o] Vo M [[RTIEAT (S Over head line “d
sag R0 NS NN ILUTS (I TS AN NS 3
Yol TG AN |

\



.mr%wzﬁ% (AT ATHIRN YT
Sag fNeftaa Tﬁ% ARSI

3 A 8 B 452 OO T support I fOT& (LT =T |

5 (ATH (M IR (T, O A3 51 A7 {77 |

A MY, A

, support F6d WG NH

"y ((NO9) |

w= 1 e qe {2 96

((FfG9) | T

T = AfFA314 O (Tension),(C<P @Itkﬂ] .

IFIFA AT TN P JH(0 77 [ACI5~ Bf4

\



\

5K N8 7.0 & e {77 origin) R f[IIe~ 3f4 |
I |

SN Owd (5pta O

EREI 1'1% support {9 VKT

W< P i co-ordinates 12 Y& x,y |

4R OP FTS(6 Y32 *F4 | A

IR FO6F (N BT A

PO |

ATGP* 9 AN [CIoA 41 I

€ OP = x fJTIGT 471 T |
OP ST ©ANF

AT 7fG I framiie (gams-

%) O ™7 =(® = 7RTY AR OP 9

SO wx “q¢

2) O fI™T@ Tension (T) |




."1"’1 'QE‘:I CTITCTF‘GFIﬁ\Iquﬂ PE MR,

Ty = wx E ( Moment =Force X vertical distance )

wx?2 A

PO |

llllllllllllllll

(O R™ =TS A 432 SN 7A9=: )
x== (A y=5 XJ|



w2
o

8T

ST (ATH (4T THR (T 76 support I NLI3e! J719f fo o

BRI EACR A CRRIGAREI

Support F6d WG NF TATT THNF |

2. ARFARF (G 7 O |

3. P R A1 1 FIBF ARIART 8T 99 ©HF |

JTF 3¢ IO Ao} [T B 116 Creeid

NFART 8T I A TG 176 (Aria AR

foE ST~ SN 1R CHTEid ITF 8 IO AOIR
GifN® 86 JII6N FACO 2 |

\




&3, w=1 O Cirely AR fNoF 8O ((FGire )|
. w; = 1 FNOIR (ML IICP 8T (G0 )|

wy, = 1 TG THTS IrortsTd 961 91 80 ((fee ) | [8

w, = 1 SO (it (16 8T ( (e ) |

we = (W + w;)2 + (wy,)?

S5 I A Slant Sag (S) =2 (XBE)  wew)

8T

Slant Sag (S) ©IId BT WIZMH 6 (FIV TLAN F(H |

(coso = gﬁr )
Wi owG

OHT I (Vertical sag ) = S. cosh

\

w+w;

COSshO =




AFAR AT TNy 933 SCAFF SFF 99 AR
FfFAsia Aoy ST Roftaa s7=:-

1 TNBIE Tty ANHAI2T NGF 8O ( w) = AR AR TR X
1B CiCy A RARIT Ao |

16 TRTEs AR SITew = AfRART 2ABRT Chawe X
1161 Cr |

IR 2T Ty = ARFAR LT AT S @Fg XN




Dver head line ©NF GINIF© JA(wH T3

. Ao AL (M Over head line G OITAF BAR (¥ ITF G | I
P AR GG Iz AT e A9 & Jfa |

d= AR [NGF 1
t= AR THNT TSN GUFS IACHFS AFY |

I oy =R ( w‘w—“—dzﬁﬁfm| |

I R ZRME CFaPe ="(‘“"ff}' 35 95 |

2 2
QPO AP (Fgwpe] = 120 T 35f G5 |

4
=T (d? + 4dt + 4t% — d?) = X4t (d + t ) I/ G55 |
=1t (d+t)3INIFFI
\ | FIOI TRy IACHE STON =[ 1t(d + ¢ ) X1 m ] T I |




» fBIF CHTES IACHA 8T (w;) =IACH 99 X 1 o (iee;
JACHI O |

w; =[ o, TTt(d+t)X1m] , o = IACHFS IV (I TS
od)

1 fNOI (TS ro1tsTd I (IR 519 G o SGiH)

w,, = ASTCHA BI9Y X 1 FIOIF THTeS TSR G AfFT |
wy, = (PXd X1m) I3 N AR |

wy, =PX(d+2t)X1m P TP |

P= qIOICAL BIA |

A== 7T |

t = IACPA Y |




. ® Tension (T )=working stress X conductor {9 Cross
sectional area

T =W.S XA

Breaking stress _ B.S
Working stress W.S

» Safety factor (S.F)=

W.s= =
» I AR I (d) (ST AF OI=A conductor G
Cross sectional area (A )= —?1"51{&?1% |

\



Over head line 49 saqg AT fef4e
ICEERIR (ST RCL ] ﬁ@%ﬁﬁ

» AfFART 8Ge- Over head line I3 sag NIRRT TGN AT
AR ANYANOF | 8G« T© (I 2 sag ©© (I (T |

- Wg—pver head line dd sag ARAIRIR (GNTNI Y
GO AITOF (G ([ =T sag FN RS AHISI (GN*N
PA WeT sag SIREICH

» I CH18- & (ATH (74T Y (T Over head line &3 sa
NN (A AT NG S ST SANAATSE =20 T©
3({ sag ©© (@ F |

= T 8 IACFH AW — S FI O GHN I G SR
GO AT FIACH OIID G I AT, e S5 (0T
T | G IS NN BRI AT 8 IACH AN TR0 O
I*12 [[TIGNT RO (|
\




\

ST - >)aaﬁ‘m—mmﬁa—£cww
300 fB1F 191f3a1=a TT51 1.42 a3z Afs
IBItad 8GN 1.6 Kg | AfS I5BI1 ©Itg 40 Kg
T 6T 432 AfFARNT Toftieas 1.2
At WWWI %

5f (9 1050 Kg , aﬁmﬁﬁawew
913.50 Kg T OHT (Vertical sag ) 9O A ?

HATLWE — (MSAT AR , Span,L =300 m,
U ,d =1.42cm =0.0142m

IO 519 ,P=40 Kg/m?, I 949 (0,) =913.5 Kg/m3,
J4UPd ALY t=1.25 ecm =0.0125 m

, PrIPA G (W.S ) =1050 X9/,

vertical sag (s.cosf) =?




=P TNOIF AKNRI NG F 86 (w) =1.6 Kg

. g3 fNBIE Cite) AreItTd 519 GifN® 8O (w,) =

[PX(d + 2 t )X1 m] Kg. Q4T IOMCHT BTN G5 (ST MR

(G /35f BT 2@ STAd T3 GIoT QAT JFB NI

209 A4 |

a3 O TRt IroItsid 519 GifNe 8O (w,, ) =

[40 X(.0142+2X.0125)X1]=1.568Kg
F O (Mt IACFT 8T =
w;=[ o; X it (d +t)X1m] Kg
=[ 913.5X1T X.0125 (0142 +.0125)X1] Kg
=0.9578 K g

3 B (T (B 8GH (wy )=/ + wy)? + (wy, )2

=/ (1.6 + 0.9578)2 + (1.568)? =3 Kg
\



STRR SRR CFae (4 )= “o= T2 5834cm2
ST (GBI (T) = W.S X A =1050 X1.5836 =1662.78 Kg
Slant Sag (S ) = Wk = 3XGY0° o4 997

8T 8X1662.78
CosH :w;“‘ = LO*O78_ 0.8526
W@Jﬁ (Vertical sag) =S.cosé
=20.297X0.8526
=17/.3m (Ans)



R) 4 Fni‘wmﬁ%m
.%srrﬁrlzﬁds Sa wafze

Cd FATIN 300 ‘I 500

@?@Tawwowsfmﬁr
HATZQIZ *MITeld =g 8.9 SN/~ i ,F55s 4

tasT 2 e WﬂWﬂTﬁ?
%ﬁ\v 5Y T ©OIAd OOl $© X(J ?

B STNIHNe- (MO TR, ™I ( L) =300m , (G~N™ (T )=1500 Kg
HFIRMA CFaF (A )= 0.9 35f (5IfN,
AT TR 8.9 TN/IN (AN , 582 47 I~ vy 2 o
e VYR MNNF GATFOI9 2(© ©Idd Ol | H )|F©

k 3 2




'1ﬁﬁ1?rtwca‘rw J9 Yo« =4 x1 fNBE (1 m=100cm )

=0.9cem?X100 em = 90 cm?

1 O Tty ©Itdd 86 (w )=99 X 1 N (it
OII WO =8.9 9™/ :X 90 cm® =801 gm =0.801 Kg
(Y 9T I8 O (PN AOIF N2 G2

_wIL? _ 0.801X300%_ ' s
TY(S ) 8T  8X1500 6m T  n -
9] VRO AN SATTOI9 (ATF OIS
@I, ( H )= BISIMIF Ohol P83 a9 (H-ST1sr | ™

=(70—-2—-6)=62m (Ans) l

\



= B0 BISIAN 130N =0 150 m, N{ARIT CFawe 1.25 I9
CIN Ty AfS 5 I 8.9 gm | ARART Mo A I35
(IRIT® 1500 Kg ,ANKARG BHNF 1.2 cm Pr9d I8 A0,
JrOICTR 519 e 35 fNGIF 30 Kg ,IACHT I47 AfS T4 (*fNTe
0.91 gm 21 BT I $© XS 2

= B P OANTY OIIT IS T SIS AT 1Y O TR I F7 |
» 39l (XU A1R(NG Y A1 Sag XA Brm= (1Y |




P DN ARS FTOT LI - (TS (3
fITT JAYCT AT AN F4T1 =(J3-

= 7Y GO T™1H 70 AL VI8! I ST Fw
ST ST |

= S5 TEHO1R TS | [GER BB S R MR D RGBS (G
ATOAN |

= S5 GEOT FF 76 SACATOR NS I TN F©
ST ST |

\



ATATR QACPG




O HAIR© FICA WCATET f[TTTHYR
fgets- (ST -V (ATF )|

» NI 9% AT 8Py |

» S O Hol] [IB19 F1d1 [T STy |
SHOId (T SI9Y 49 SJtad AfONMA |
HAFAE ITT G2 TS G [N TR |

» ST OHO] STNF TI0 STATTHF NLIIS! I STARFS ST i1
SN |




D S - CATE BIGILHF ARG FICH (Y
I AT AT AN FAT Q2 (AN F1H)

» SN GOl STF TG ACAEI NHIS! I TP
ST ST |

= ST THOIR G (AT VLI!S (e S
ANOATN A |

= ST OF50] STNF TG ACATOR NHTIO! I AP
ST ST |

\



W -S5Ol ST Hfo ATATET NLTI6! e T=AfFe
TSI AT -

STASIE-5) JB(0 G A3 [N 4 STl (7
WY | Safety factor (I P | NN=200 NG , ANKM=R
PERN =1.2 I 1 3, AfS O AfRAIRT 86 =1 (&
O A =3.95 fNOIF , IO 5191 AfS I5f fBITT =82.
(T, (FF Aow AfS 5 INTS =4220 &S |

2
STIYTNS- A :% d2 = = 212 _ 159788

TT

T
d =V1.52788 =1.236cm= 0.01236 m

1 TG O oA 51 Gif e 86 (wy,) = (P X d X 1 m )Kg
=(82.5X0.01236X1)Kg

=1.0197 Kg .

\ 1 TNGR ©Oas Aoy 86 (w ) =1 Kg.



.mrrxgwwﬁ IR 1619 O (WG 88 (wy )=/ (w2 + w2)
=,/(12 + 1.01973)

=1.428 K g
cosf = — 1 0.7
we  1.428
OFT A=S cosd =3.95m, S= -2 =39 5643 m
cosf 0.7

2 2 2
T SR G STy, 5= Wk p= Wil - 1A28XQ@O0F _ 4765 28 K.

8T ' 85 8X5.643
oA (W, 5)= %= 12?228 Kg/cm? =1054.4 Kg/cm?
(RS AR ,(F(F3 ATH (B.S ) =4220 Kg/cm?
_ B.S _ 4220 _
Safety factor (S.F )= oS Tomaa - 4 (4ns)

\



—~~

R)ANN CEICRE

WS qH0 GISTNRN ARR

D ﬁ%mﬂnﬁaww NF AT 275 m |HARERIRE

1.96 cm 2@ TG94 3G¥ 0.856 Kg AfHING C3;

8060 Kg | IR BIIMIF TSI 1.27 cm =
9T G ]2 AfS I It e 619 3.9

gm | CTHIG TS 2 I3 AfS TNAN IACFF 86
91 gm =& SIS fNT 7 |

® ST (ST TR ™, L =275 m, ARARIT I ,d = 1.96 cm

2Hf® FBIAT A=A [Ae® 8@ .w =0.856 Kg ,IACPA ALY , t =
1.27 cm , AASICAT BIN P = 3.9 gm/cm? IR IN] O; =0.91 gm/cm

Safety factor ,S.F=2, Ultimate strength ,U.S =8060 Kg .

Sag, S =7
\



-l 100 cm ) THTE IACPT WMON = [T ¢ (d + ¢ )X1 m [TV B

=[17 X1.27 (1.96+1.27)X100 Jem?
=1288.7cm?

m JACHI SGHA(w;) = IACHT TN X 1m (R IACHF Ao
=0.91 X1288.7 =1172.7 gm.
=1.1727 Kg.

Im (100 cm ) CHTHS TR 51 Gifv® 8 ( wy, )= [PX(d + 26)X1 m],
= [3.9X(1.96+2X1.27)X100] gm.
\ = 1735 gm =1.755 Kg.



D ®  1m (RO (B SGHA(w,) =/W + w)?Z + (Wyy )2
=,/(0.856 + 1.1727)2 + (1.755)2

=2.68247 Kg.
. _ Ultimate Strength _ 8060 —
Tension (T) = T - Kg=4030Kg
2 2
SGIQ (5) L WtL — 2.68247X275 —6.29 m(Ans)

8T 8X4030



.ﬁ‘fcsﬁrz[m

ﬁmﬂﬁz AfTARNT LT ST

WLTNO ARG JATHRN SOIAIRG AN OIAG ANT 1= ACAHTD
OO NIZN B | TN WAZOA 72 B TG SCATTOR
SN JHI6 AFIIIR B &g | (fora amf*e )

L == 1 ]BTF |

SITHITHT YT OO ATFT |
=S, — §; (o@ (ATF ANR)|

N OhoId GFla AR AN
f3=7 A1 SiAE {77 =0 St 79
MY TN AP | [PE WY —Ceoold
CHrE AR ST [T 31 s790

¥ 20O SIS BV 4] TN ™

REIREER]



F=HAF12IF O ,(FG(© |
. w=1 ﬁﬁlﬁ"lﬁ?ﬁlﬁeﬁw ,(FOC® |

x, = AR ST 777 (0) =0o [N
O WRZS ATHNH (A)dd T |

= HARANRI AT [T (0) (© T
O WRZS ATHG (B)4Id 7Y |
T fON ST FIAH ACATG RIS

Wﬁfﬁﬁﬂmslﬂm S, ST I
ST GEHOIA STTATTOR CHCa ST I A1 ﬂa‘ﬁﬁ 7 (0
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C; =Shunt capacitance dl Earth capacitance

C =Self capacitance {I Mutual capacitance I
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. MOFCG AN AR, V=V, +V, +V,
Node A'(® KCL TIN5 [ A1,
I =1I; + i,
Vo wC =V, oC +V; oy
Vo wC =V; wC +V; wKC

V, =V, +V; K
V, =Vi(1 +K) ...... (1)
(G B, (© KCL T FCI AR

I3 =1+ 1,

ngﬂ = Vz wlC + (Vl + Vg)mCl
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. (G (AT f@OIT Shunt Capacitance €, 4
WO (OIe0G =V, + V)

VzwC =V, wC + (V; + V,)wKC
s =V +(Vy +V,)K =KV, +V, (1 +K)
Vs =KV;+ Vi(1 +K)A +K)
Vo =KV, + V(1 +2K +K?)
Vs =Vi(K +1+2K +K*?)
Vo=V,(1+3K+K?)...... (2)
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V=V, +Vy + Vs =V, + V,(1+ K) + Vy(1 + 3K + K?)
= V;(3+ 4K+ K?)

= V1(1+K)(3+K)
i %
1™ 14K)(3+K)

STNBFAAN (1),(2),(3) (AT AR,
V

_ _ _V2 _ V3
1™ 1+K)(3+K)  (1+K) (143K+K?2)
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Ad L’Wﬁh‘l Shunt capacitance ,C; 49
QGG (OIS = V; + V, + Vs

U}CV4 = U}CVS + wKC (V]_ + Vz + VS)
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V4=V3+K(V1+V2+V3)

=V, (1 +3K+K?)+K[V; +V;(1 +K)+V;(1+ 3K + K?)]
=Vi(1+3K+ k) +Vi[K+ KA+ K)+K(1+ 3K + K?)]

=V;(1+3K+K*)+ Vi (K+K+K*+K+3K*+K?)
=V;(14+ 3K+ K?) +V;(3K + 4K* + K?)
=V,;(1 + 3K + K? + 3K + 4K? + K?3)

Vo =V;(1+ 6K + 5K* + K°)

V,=eT12 AR Y Y (GrFA [ARCO (v
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o3 fOF 1 RENGF (OITFOG, Vs = V4 (1 + 3K + K2)

82f f&%F 1 2GMAGA (OIF0G, V, = V, (1 + 6K + 5K2 + K3)

¢ fS%F 1 2OMIGF (S0, Ve = V(1 + 10K + 15K2 + 7K3 + K4
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» V, =V;(1+K) =V;(1+.125) = 1.125V;

Va = V;(1+4 3K + K2) = V;(1 + 3X.125+.1252) = 1.39V;
V]_ + Vz + Vg =V

V(1 +1.125 + 1.39) = 19.05

3.515V; = 19.05

19.05



. 2 V, = 1.125V; = 1.125X5.42 = 6.0975 KV
V3 =1.39V; = 1.39X5.42 = 7.5338 KV

% String efficiency,

N 8 @ (oBe
fOTFT ALY x ARG T [NB 630! (O (IO

X100

_ 19.05

———— X100 = 84.286
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. Yoltage betweenline and earth (Vp ) = (V; + V5 + V5 )

=8+ 11+ 18.125
= 37.125KV

Line voltage V,=v3 XV, =V3X37.125 = 64.3KV(Ans)

"P_X100% (N=Number of disk )
NXVp

_Vp
_BXifg X100%

_37.125
3X18.125

=68.28% (Ans)

String efficeiency =

X100%
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(TG (NTLEAT 8 HTOT A[RASTO FTOIRE NRRASAE QAN
WY (OIEBI0 PANIF O NS =[O (MY Y |

R) ARIMRT AP ( Conductor size): -ALIMRT AFIF 4
VR O ERCR EEIGIR M\-m I | NI S \‘9°1l<1\'91‘)‘f AFYCHA
AL ST A SN I AT | FIEAN AR SAK@I1Y
OO XA (FF OO (OICFOIGIE NN BN I | IG5 Al

\ AR QAN SHITOG AN FAMRC® FAN (= T AP |




\9) S ERIESREIEIS] M9 (Spacing between conductors):-
M AR ST TR Y AR IR e 4R

(X T TR (FIN SN B NG T 1 | FIN WP TICFA

PR ARART TARKFOIS SEARCEPONOI CRIIT NN PN

T | G PR (PN FE FIR XS AL T |

8) A2 (OI*LG (Line voltage):- FI2N (OIFO0] PLATNILP
Ol AOIT® P | ARV (OICFLIOH NN PN (A

BT IO (TN AOIT NG N, BN
HNOR WA I IfFE (OO0 IM NN NN T 19
A AR OAT I T8 2ARGPOIOF CHITI FIACH
HAfFRT IR T o AT A Fre; 9,94\
HATNE O ATG = |




) FTANA JFILT 432 WHRYBIYZ (Advantages

and disadvantages of corona )

FENIF PR I 933 TR IR | TDFONT SORRG
A2 ORI (0 FANIE F[RET A8 LT VLS

I 14T SRS |
AT LT THYRs-
(T(RQ FENIE I AR SIRIATET o ARARC®

ARG T TR AR IR I RO F10 FH | B
AIARFIIT T RARCEPONOR CRTAT NI IS AT |

2) SIY COIEOIGIR B Mg QIGO0 2(F<p (P, PA AlTN©
I AL |GG BT 26 FAE (T oaw R

PG P |




D W@?{ﬁw
S ) PRI PN NG HAAGT T | HCA JISITN= el 257 ATY |

2) PENE PR FoBg ST M 3T =T A1 ARRI Y
IR R I 10 AR TSI =T AT |

\')) <P(.<II"H<I PIKC 5]I2\9 G’ﬂ-’i'\l <Pl(.<1°b “M S|I3C'_\IISIEI|@EIIG_*II

I I-‘i(."i o o\ SIIEC‘TIISIE”@EIIG_’I (.\'9](."19\‘9‘( UA WY AT IEIZISGZI i

N AR I I F

<PC<IT'\H I@QGIC@Q AN dIO[(A] GT? -‘{CG’1<PIQ<P CS‘QCQQ W P
ﬂTsr A AROG2 2¥F6F ]2 (PO N P 89l =Y A |




.ﬂw-s) F6 NG I TS fox oy
AfTIZN ATRTN 106 Kv (S FTINT A 53 Kw G93110.9
Kv (9 98 Kw RTCH 113 Kv (O HTHINT A O (] ?

HAT ] 3-
SN S O (5G] AR (N6 FCE &

£ 3X242.2X (f ;25) X J(ET)X(V —V.)2X1075 KW /Km

ARQ f,r IR d G& W A0 (HT I2 AP CNRY

P=K{V-V.)* K= Constant,V =Phase voltage

Y GFLE V=%‘5=61.2Kv,9=53ﬁw

53=K(61.2—-V)%.......... (1)




. ﬁﬂtﬁmv=%=64fcv, P =98 KW
98 = K(64 —V.)% ..v........ (2)

(2) NTRFAN (F (1) N ANPAN R O FI A2
98 _  (64-Vp)?
53  (61.2—V,)2

(64-Ve) _ %:
61.2-V.) /53 1.36

64 — V. = 83.232 — 1.36V.
1.36V, —V. = 83.232 — 64

0.36V, = 19.232

_19.232

Ve = === = 5342 KV

\



. (N B9 113 KV (S FEN 9 W watt .

qG59Ca P=W, V=%=65.24KV

W = K(65.24 — 53.42)2
(3) WV STNNFAN (F (1) e TN PN B[ O FF A2,

W _ (65.24-53.42)%
53  (61.2—53.42)2

W _ 139.7124
— = = 2.308
53  60.5284

W = 53X2.308 = 122.324 KW
Q09 113 KVOO RUINT eI 0] 122.324 KW

\



A -2) AFH6 foF (FO 2T A [FARSTEAR
ATFATS 1] 1 m 992 A 2 cm 1M reresiq
T2 AD[P 05 ¥ AfS IFBRBIE 30Ky
(STTATE6) T, O A3 [T B fHoFITe
(OTFo0T [N Fd | IOTTAFT (GG I/ =0.952
433 TGN TIFF =0.9

fIN3- (RS ™ ,ATSTTHAT (GO TR, § =0.952,
LSRG T, m=0.9 , ARARIILNY, r =2 = 1cm,
FNFART TIGN , d = 1m = 100cm IO T2 (AR RP
83, g, = 30KV /cm (maximum)=21.2 KV /cm (r.m.s)| j—,g_ )

A o® fFHoFT (OIEeG, 1, =2




SIS GV, = mog,6 7 loge(5) KV /phase

=0.9X21.2X0.952X1X log, (*+°)
=83.65 KV /phase
ine voltage (Vg (r.m .5 )=v3X83.65 = 144.88 KV

AR (SN OS (@HOFIT (@6 (1. m .5 )=144.88 KV




.G“IRC"N

~~

V) GG for (T SORIG GrHN=
QAT B0 TR (T96 B
BRI Wlﬁ?@ﬁaw 2.5 cm G332 I

OI2-3(¢ <PIQ<P Ckia@[ SOK\//cm(mcmmum |

GRS SIRINS (SIS 210 KV(r.m.s ) WO
FAE FEANRK O NG T | AR BT TS
I I [[ANTS (g ©F (] 4 |

ANIHNE - (MSATAMR , A

EE

RIIMT =2.5¢cm | Woqq

‘T@ﬁ’l‘i’:ﬁlﬂ}lﬁl&f r—£—125.-:m
IO BI2-2(ARGP 7Y, go = = =212 KV(r.m.s)

\

V2



. ST fEROPIe #I2N (OIFoG =210 KV (r.m.s )

V. (Phase) = % = 121.24 KV (r.m.s)

S B9 & BITH ST (OGN0 I/ 6 = 1

AR TS, mo =1 (Smooth Conductor)

47 ANFAMR BT d om FIANH [OTS =T |

1 G &S (FroE [Sseos fHoae oo,

c=MygoOT lngeg KV

d Ve _121.24

log,— =

r Mo GoOT 1X21.2X1X1.25

= 4.575

§= e4575 = 97,028
d

= 97.028X r = 97.028X1.25 = 121.285 cm = 1.21285 m (Ans)



8WIF (TG AR (AT FTAN3-

SOTF (TG AN (A BTANS NI ST FINTND GV
NTRT 19 QAT NYHAIN PO 2 |

1) CHITAR T 4N |
2) (VT (ST AT |
3) (TS ICAT |

CHTET CTGIT 4T AT UATGT FAT AT (AT (TN -

LT BT AfGAT (AT ISy 4T =T A 17AT3-
Y) (SIS (AT Ao | 2) I (AT @i |

©) FIG V&S | 8) o ¢fb af® |

\




COfa AT g fSTo SOOI (T ATRING CATA
. COTEAT ZTWWW\%-

P (T, RN (AT (BT WNR. (R0 SR =T A |
1% A “TTRCNG (ATCTT W] PIRIPIR . .
¢ G JIYT© R |

¢ MG (O (AL FINPET WHN Afet | [
JCRF (EPCNS Y 4T AP | Yfe] JTRA
B ¢=e IFNTS BN ATG B
TS WS 4107 X7 |
(ST o WG oot T 813 wiG Brre il
2103 I JrHF 7 B 27 w03 S
(A1 {5 41oT 2T I]FG ([QTET N L
(I (AT CHGT STTOF WL [0S AN |
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B TS




fog M= 6 (16 g7 fafeor St J:F ey
_ wl%rﬁsl%,-

SOIRAIRG A2 BINF ANY [[{fox WIZCND FIACN (A NN b
NG JITO (AT (T N IO =Y (TCO A | G FIFCY (ATACD NG
I ANG FIFCT LR G5 G FUCR ©OICGS BTN STVl 5614 Ore
6 (06 IR BT =T | (56 (TOF Y BT (RS G5 (50 ST
ql REHEGIRIQIERR r[ﬂ

3 fora 6 (16 W < [fon
CATTHE NI Sl F1 AR | 56
(O RION BT ST R(Te-

) CO O ) MR BSYE6] ©
8) (36 (A1 &) (AT ™ V)0 -G
q) ISR (AC 2971 |
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. Home work (?I'I@?I PMYY): -

%) STf3RE I YT F4:2-F) [0 ® fFoFe (OEoW |
¥) oo fF o (O |
) POt FIAAT 20FG PN T ?

) (N COTAT O3 BIG Ag© STERCHA (1Y |

8) dFHI0 fo~ (FGT 230 Kv ,50 Hertz BTSN d13(~g AR{A1R
AT 3 m TGN TR fG9e W [[Rs g | Af§<iRg
I 3 cm M OIFNIEr 35°C G2 NG 51 76 cm =
O] A [FATNCIE TRNT FEN 1 (9 FH | m, =0.9 §9)

¢) B8 AT (T (@ JH06 A7 O ST I F7 |
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P TN AR FICAF A1 AfABS:-
(STLITH -55 41X )

1) BN 12N 124 FHOIG (The line constant of
Transmission line )

2) 2N AR (@ACEOIS NFNNT ANFAN (T |
3) RN AR (FCEOIS 47 ST TN |
4) ANEIRN A2 N AT |

) BN 2T 99 IRV G2 A9 |
)

) A

) A

O

N 2P A9 G [[RI0T TIRT TR 98 JIT P |
AFFNG 2P G2 AR PG 97 A9 |
AT 2T FACNEF OATT 3¢ JCIGT TR AR |

O~

N
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D 5O FATR® FHICAF ATS NIt~ Afafole:-
(BTLITT - GJ3d0 (ATH )

» 39IF (RO QAN A12(NT PN |
» HANH AfSf TAZ|

» (I 54 RITI THNF FE [ NOIANA |
(factors affecting corona )

= FAIF RN G2 SY[RUTYR |
= HW ATSAF AT TR |
» 39 (G ARV (A FINN Ao |

» 5@ 3= 6 (6 7 [[Rfwy A1 A[oM |




WIGILHA ARG FICAF AT AfABO:-
D (STLIT -5d gd2:- SoT FIH )

1) PRI RRGIRCEGIEC TR (The line constant of
Transmission line )

2) 3N ANIARA @ICEOIS [NF NN STNHAN (AT |
3) (RAFSPHITHT BANF OINNAF Aol |

HERI @AGEOIST G ST STV |

B  FEEC GBI ERE R T

6) BN TR A7 FEYV G2 A9 |

7) B9 2(PF I G [RI05 FI|I AR A8 J1 HI |
8) ARFMIT 2T} g AFNT 2(FF I A0 |

— ~~

9) Al NIiD R(PE PG ST <2 fCIET TI1| AYR |




) TSI AR AR FAS6I0 ( The line

constant of fransmission line )

BISIRMIN SR~ d NS (M) 9199 gjq’&l POPGLE BTG
STNOIR TN ACF | GTRT (S AIRN P60 el =T |

TIZA FAOID BT XCEMTe F) ([FGELI™ 4) TSRO )
IS | Bt =113~ aﬁﬂaﬂ#—nw\m
FVOIG BT O fAOTN | I3 IS0 BT BN

ARG T[S (OIF0G; (AR f[Awd FF | IS I3

FNOI0 WA ARNT TNS (ST IL TNl [N AH

SN FRIIT SIRUTY FAOI0 BT AN (T (FN I
GRS JFare® T Lumped R RII5N F41 20T A0S |
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(i) =2 fora ArRg TNS (i I ST <N51<1 3O
. (Uniformely distributed) (AFCPEIS 8 ROTROI (F
(MATCST 5CFIT°

. Ry L Ry Ly iy ER  EL
—— MM TN E:I" f‘u"- Tr I - = -
A" Vi @ Vs ve ?TL

- II.IIE' l .._.

{1
(ii) N TorE TR AN (@G0 & 2OIROIH (P
ARV I GIIINTS dFa1we (Lumped) RIAI (RATTT
3CACY |

\




Resistance ,Inductance 449} Capacitance

D a7 J:5py afafofs:-

Resistance :- Resistance ARAIRT 456 [0 4l T (Igfos.
PG SR LT 5T B IRTRHIA SRR 2 (IPOF FILD
AP CT AAFN AR 19T RCAT Resistancel

PO AR (A IV (QIGEOITHT FIACN ATSIF 699
ATIAT] AA] PICN B9 O[A @%Wﬂm J1C<P | Resistance
R BT (B FAT T 432 I IFF 92V (Q )|

Inductance:- Inductance FTIETR IV JH0I P RIEISIGE
YT AT A[IIR® FIECOT (T (N A[TION (F 14T A7 I |

(N PACEL Af® GFF WA FIF TG AT D
PCACEAF 2OIPOIN | Inductance (F L BIKT AF HAT =Y
\ 432 g9 47 (=N |




. W BF (PN JHF0 PCIEI 26 AL = N
O PN N M 1 SORHNAEF FIET0 AR 28T

P ST FF @ WIS |
(NG % &= wy= Np weber-Turns|

ARS A FICE0 9 F1F fimoy = Q Weber — Turns /amper

N 1 )
L — _qj henry - "\._.-H\-.\ m ___,-" e
' xS 72

~ === Mos [F=="
={ FLUXLINKAGES _f
= 7=
i = -
P . ,‘ e
/ ,
f
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Capacitance:- 7 ARIRE JHT WA G-I HF FAR
. JIIBICP Capacitor A Condenser It | AR GACH plate
J33 AFARRIGIE Dielectric I | (FIN Capacitor 7 51
YA FNOICP B2 Capacitance e |

(FN Capacitor I3 AfS qFF (G0 Aol ATATHIT G (I
ATV 51 TAHFIF (612 =TT F Capacitor g9 Capacitance |
Capacitance (F C Il AF* F4l ¥ dA<9R 9 AR B FPIE |

WA B (P capacitor I3 [T ALFTV (OF6 T FA0©
FAY B ATTGH | Mg AfS IFF (O 7w A F

I BI TG = 2 |
Capacitance 1 M ST QNS 740 Aifs, ==

0=BI% , 95 T |
\ Vv = e A1LF7 , 95 (O |




D A2 AfFRRT AfSTo A ag A<y
AFRSHM |
EFI AR Ao (R) NEARS [Ty @@ ToF ol

1) (I AFRIRR @GS O (Mee( L) 49 S SHPAfE
TNANOF |

2) (I AR ((AGEoIS BF AZRMG CFael (4)4d
oS |

) (I AFART @GS O AN O RO |
4) (I AR @GEOIS SINAAF S A FTIONH |

I NTAT (F S R AN fOI06 f[ITW [ION FF N2,
R x ﬁ : R = pi p =constant ,Specific resistance dl
WCAFP (@14 0T |




. Resistance 49 ©AF O qId Hwlds-

\

OV A FTIONG T I8 (SO AfTTON S0 |
AFSEOITT G2 AR[TION I8 SATHITNT AT f[NoT= e |

(GBI B OIN NG A9F (F fox OIid wI9) 1 ¥ |

1) ™z 4o CFtE (M1 T (T, STl I (NTe @Sroirs

% T | AT A8 TGS SIoIar s SIorrar HETSea
2 (RAICEHITHT AITION STNAGF Ol o | [[®G e

Temperature co-efficient of resistance 4 NN W:\‘;T@G I

2) Insulator {<8 Semi-conductor {9 (wlq (M1 X (F oI N[ 4]

J@ (A ([GEEITST NN 3 AR AMMd Temperature co-
efficient of resistance X0l (.N(ﬁﬂb\'p I




8 ) *[3FJ G CFC@a (ML T (T, OrHNrar Iiamd S A,

P St = 3 o FE @erte a7 I YRR
T A9 N R 9O |

Ffgafza temperature co-efficient of resistance:-
AFART GHra (ML Y (T, 91 ral I (e ORIF (@S0
G N J AT | NN FfR 0°C O AT (1 AR Yo

: R, ,t°C OINIEl i d Tl ORI QIS0 AR, |
AU (NG (@S0 I AT = R, — R, | (ARG G2
3 oA [[RITTT BT RO Fa| IWe-
1) e I W @GEoNTSa B TSR f[A9d 3,

WA® R, — Ry X Ry ...... (i)




2)STAAE SINNGT @ S ST

R, — Ry, ot ... (i

3) AR ML AFFOT THNF NS |

SAAFAY (i) dde (i) dBG© PR A2,

R — R, XR,t

R, — R,= aR, t

a = Constant , 1 AKIIMRA temperature co-efficient
of resistance WITY WfefRW|

R,=1Q, t=1°C,®(1 « =R, — R, = AR

AfS G °C OIFNGl @O (FIN AfKRT Yo 71 W7 (@ Seom

S IF 9RW TOLP (@ AT OIHF2 OF AKARI temperature
Of co-efficient of resistance (e |

\




) SIS -3) 5 Km R (@ Af731R Sreaqa ams 1.
cm g3 STATHS (@14 1.7 X102 Q-m (A &

OItdd (415 9 (0]7?
HATHNS- (ST TR (L = 5 Km=5X1000 m

A

A ,d=1.2cm = 0012m

2 2
CFaT A =" =TT = 1131X10~* m?

P (@19 0 =1.7X1072X107°0-m=1.7X10"% O-m

W%W T 1S R = pL _ 1.7X10"8X5X1000 — 07515 O

\

A 1.131X10~4



——

P T -3) I (HG QST AR 5P AEH
TR 0.815 I9f I 24Z oA [ ©rre

ARSI LN 3.3 Kv (@ S F© HATT 250 Kw

NS IR FT M 2 [ TH9 85%

AR AR OITIR SMCAFS (141,725 p Q-cm |

qIN3- =N AT AT ,P = 250 KW = 250X103W
5[ = 85% = 0.85

AN ATCI ] AT

_250x103
0.85

\ =294.1176X10° W




.rni‘macnﬁww= (AN AT ATSTS - A= AST ATSTS |
=294.1176X103 — 250x10°

=44.1176X103W

= = . P 250X10%
eI PRIV [ = P TTII T T 75.757A

g Af© OIrgd @S = R Q
J (N0 WAGY = 212R watt

21°R watt = 44.1176X10°W

_ 44.1176X103
2X(75.757)%

= 3.84358 ()

\



HCAFP (@19, p = 1.725 uQ — cm = 1.725X1076Q — cm
AHBRMT (FgPeT 4 = 0.815 cm?

SN G R = &

A
__RA _ 3.84358X0.815 6
L= Y- 1.816X10° cm
_ 1.816X10°

. 5 = 18.16 Km(Ans)

(10°cm = 1Km)

\



SUHIT-9) 20 m A G933 1mm? FHRn QAT 956
P ©Ita (A1 0. 346 0 XA & O AFART WCATFS

(AT T (T ?

HATHINS- (MSAT AR,

M, L=20m, SBRA.A=1mm?=1X10"6m?
(JIFOPOI™ R = 0346 O, CARD (J14, p =2

AT R =2

A

_RA
P=7

_0.346 X1X107°
20

=0.0173X10"%0m = 1.73X1078Q — m(4ns)

(0 —m

\



. Skin effect g2 Skin effect 49 FITV:2-

Skin effect - GIRIIE FIIB (D.C) AR T 2IZTHRA
% PUC) [ B [ BN I BTG Vll"UNMIU\ PG (A.C) ARIMRT TN
AFERN AN ANWIR AQqMRS N (Y AKGIMRG SA[FOI (surface)

MO 2RIES 20T ACF | WY WBRINGE FIAB (A.C) AR
TN AFCERA WA VSN ARMRS W =0T ARIAMRI BARKO1
(sdrface )T ARG TSR (BT FI | WEORNDE FIIT (A.C)
GEY aq-mmn Skin effect 0 |

Skin effect A9 PIEV3- G0 Solid conductor (F NPT
SER (STrondaF%Wfiﬂm [RUIGAT H1 I [ Sﬂ“—ﬁ? (42
(NG FICACTOA 4 WW\“T JR PFLJ| Czl?l R3(CTd 2"1\'9]43051'*1

IR NI AFTION 2T AT |
\




AIAIRT (FHT WGFOF [APOITS! (YIS NP TLLTH
.WWWW | (e (PUHT [NPOIS! (LRSTATT
ZNCIROI , AFINRT SARKOITNT (2 QTAR QeI ([ 2T |
HAfFAIRT (P [NFoTo! (YRYTETS BTN [KANFOI
QTP BN HBIACNBS III6 AR fowd MY oa[_IlRe
N = ARIMRI BATRES MIT ARG T ACF | AR
AT MY (RO SoRA0E FIE0 AR 8L
Skin effect qCe|

TS PILT (D.C) R LG XOTREIH G N X7 R
HPICI0 AN AF RN : JHN ANOI[ A]MRO A ACH |
G5 TR FPIE0 (D.C) dF (FLH Skin effect g9 (PN
AOIF (N2 |

Skin effect G PR AR AP (FOELITS I AT B
\ AR 7518 Iz |




Skin effect (T ] ITT STYRI THNF RS IeTs-

SRS (VF e [RIT TYC=T O9F Skin effect o
I

) ARRIR AWML BV NN GF Skin effect [NOT BE 1T

NS AL Conductivity (M ©ItMd (FCE Skin effect (I
Y ATCH |

AfJQ12a 51 3@ (AT Skin effect I T |

3) FEPHTAIR BHF Skin effect (O T | PRI I SR
I Skin effect Jia AT |

9ﬂ°<|‘<|TF‘® YO BT Skin effect [NoT g1 JAfeo GRS
WA SHITTOWG ATKNMRA Skin effect N

5) Supply frequency d9 W 50 Hz I FN ] NGIRT A
\ lcm A9 BN R0 Skin effect dF A0 YIR AT =T ACF |




D AfF® JTHFF (The effect of proximity)

\

TN JHI0 PII0 IR NIRRT AN W JH0 IJICI0 MR AR

P O I PIF AL PO MR AR HHE = 42

I TP GoF ARRNRI 1T WL (BT [NP6IS! LT

QM (4T (M | L AIRIQAMRI TN 2rZERN WA FIH 76+ SN

2 4]¢ Skin effect 49 NI (GO I AN | 4R TOACH
oximity effect el ¥ |

oroximity effect 93 INT ARRACAT AAR© BJIIH M [
AP OIRCT GO Y ANIINRI AFNTAF HITS W MR R0
(GG I 2T | B MRS FIIT W JF2A 2T OIR(A
AP FIo STER SO ARG 1R8] W M BP0

3@ = |




Proximity effect (T A fITT =T OANF

Y& o=
AIRTS (R LS [T TYCRT BAR Proximity effect
f©d B |

) ARAR LT BV TN BT Proximity effect fNod I |
2) AFFIRT 51 J@ (T Proximity effect I 1T |

fEFRTITR SR Proximity effect fNOF ST | FFHA™ I
ST AT Proximity effect Jfa AT |

4) AR TSN T Proximity_effect o7 1 SATG
9ﬂ°<|‘<|TF‘® AN SHITTSG AGIIR Proximity effect FW|

) AR SR =15 G9 B Proximity effect NEF Al
cmffira 3@ (AT Proximity effect SN I |

k



J) Proximity effect SR SATT STYX:-

5 @S AT proximity effect FNTCAT Tre-

1) RFFafsE @& N @ (@09 92 AT FACN T |
Tl FFRAMBT 50 Hz 98 47 (61T NN fFPraf=ite

42 B[P Yd2 SN =T |
RIS N2 1 VYN (2 B G2 2(F | PATCAT

|
3) Strandred Conductor IR P IR 20PE PN 1Y |




Home Work (dIATd $1I9y) |

. 1) SUCATERS (1Y B 0T 2 WCAFRS (A4 I W PO
B9 fNoOd IA 2

2) AR @AGEOITHT BN OIN NG O NCAToN F |
3) Bl P GATTI Skin effect FNTNT I 2

4) G0 fon (G T 1347 S OIad S FEAIMNGIA

(RSO 1 Ohm | 0.85 lagging power foc’rorél PO NI

1OMw ATSHTT (LT FTRMTE AN AN (OI"O% 33 Kv 48
ARV ANSTE AT 6% |




D TR ARG FICAF AT AfA6S:-
(LT -5 (ATH)
1) Sirlgle phase over head line {9 Inductance I3 STAFAN
ANOAN |

2) 3-phase over head line 4K Inductance J9 TG
\OATN |

GMR T Self GMDEJE Mutual GMD ST 14T |
4) 2N AR GrAATGHTNT 419 |

5) Single phase {1} 3-phase over head line {9 Inductance
STHNFS STNIIAT TN |




SR ACE G




5O ATR® PICAT ATS AfFBS:-
(STLITH -5 G252 )

1) BISN* 12N 12N FHOIG (The line constant of

Transmission line )

2) &3 AR RGOS NG ST AT |

ChOSIFACRERC R I E RG]

4) RN AR QGO G ST ST |
5) AR RN (N AT |

N 20| 47 FIEY I AT |

AFFC I0FF 433

AFFNG APE 9 AR |
AFMNIT 2P FACNF OATT 3¢ JCI6T TS AR |

)
)
7) T 2(PF A9 G [IET TR YR I8 J1T 1Y |
)
)



D VO AIR@ PICAT ATO AfFHFS:-
(STLITH -5 CATFH:-dd ON FIA )

1) Sirlgle phase over head line {9 Inductance CER NS
ANOAN |

2) 3-phase over head line 4K Inductance J9 TG
\OATN |

GMR T Self GMDEJE Mutual GMD ST 14T |
4) RN AKFART TN GHNT 419407

5) Single phase {1} 3-phase over head line {9 Inductance
STHNFS STNIIAT TN |




Single phase over head fransmission line g9

) 2TFOITHA AN FA AfSHm=G:-

B0 IF (O AR HI0 AT AR ACH | AT
FAFARFT N G0 WTOFIF I (OfF T [0 03

PICA6 LN W 2A]ANZ® (A AfTISNA 1 I =T 150
P (PG| A1R(N ROTROI™ A9 B AG 2|

IR 7O NI T A8 G AR (RS JFB0T
G (975 AN AR Single Phase Two —wire line
(3% TTIHFOIH 1T =T |
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o (AT (MY IR (T, JF0 IF (T SORARG AR O
, A G932 B U9 WY1l 1Ay d O | AfSfE Af{iRe
f r O 147 AFARRCIT IHCT AR FIAH IAGHCN
I, 38 I | ACCA 1, 38 [ NN ST 33 ot g3t |
Single phase Two —wire line & (6 AR WHNF AR
f%Faf® IEAN (Return circuit) (of3 I |

WA I, =—Ig, I,+1Iz=0




NoF IR0 1, 99 G A ARG FIF 3G

#nf,d. fm dx

B ARRIRI PITIT 1 ﬂHWA ﬂﬁﬁﬁmm

_ Molp oo dx

2w Yd  x
A AR (NG TR FACHGY( ) =204 4 [7F) 4 LB [P
p) =EAL 4 [P _BeAEE (1 = -y
(W) =“§f(— + loge 0 —log, r —loge 0 + log. d )
(W) =52 — loger +loged)

(W) =“2“;‘4 (1 + log, 2 —)wb — turns/m
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% HAfIAIRA ROTHOI] = xinkage)
A

I

—Ho (1 L 7
2T (4 s IDgE r ) /m
1 tlog, 2yH/
(; t1oge~) “/m

_4mX1077
=107+ 210ge ) #/m ... (1)

2T

Loop Induc’rance=2>(10‘?(% + 2 log, %) Hfm

=1077(1 + 4 loge =) #/m .....(2)
(1) N STRFAA 6 21 AfS AfFARF 2AfS FNOIAR Inductance (33
P FFA JMR[ 1-phase system {4 Loop Inductance 9 ISP |

(2) W2 STRHA 6 Q1T 1-phase system( Two-wire line) 99 AfS
ﬁl%l'm?l’ Loop Inductance (d4 ¢4l I |




Inductance of a 3-phase overhead line :-
.E]EF% 3-phase overhead line J fOR(G HfF1R A B,.C fGg&
V) E (5] IR | AR SN0 FICI6 TG 1, I, I |
ARSIG 7RI I+ | AR ORCF HNT~N5F g
TATERCN dy, dy, ds TN FOTET (AT AR

g %,

i @
I BICANG (MG IO [, + Iz + [ = 0 | AT AR A G

¥ fAEe [RIew 31 | AR A (@ (W6 FF FAEe
4 =[NOF B 1, I FTF [FTHG + [, IO GV I
%T%@T + I DICACH G F1F fAm S|

AR A (© (VG FF =G, v,

_ MHola 1 co dx Uolg roodx | pole roodx
k 27 (4+fr x)+2n d3x+2n d; x




I :IAG + log, 0 —log. 1) + Ig(log, 0 — log. d3) + I¢(log, » — log. d;

p— i(i_ log, )y — Iglog,d3 — Iclog.dy + (Iy + I + I¢) log, o |
(IA+IB+IE' :0)

_.uﬂ [

(——luge r)ly —Iglog,d; — Iclog.d, |........ (1)

: ﬁ%ﬁmgwmmw HIZW F( IO OIHd I3
N STNAR fGOrGd WA I OYN d, = d, = ds = d 1 THE
FA (1) (AT

W4 ﬁ [(1 —loge )y — IB loge d — Ic log, d] @A

g = ﬁ [(_ —loge )y — (Ip + I¢) loge d ] _.,-d- d'--x___

Iy + IB B0 I+ I=—I, & . &
B C

\



" Ya = 22[(G — loge )y + Iy log, d]

Yy = ;—:* [Z + log, ;] web —turn /m

A AR TGTHOIS L, = ‘j’j‘* HY

= L[+ loge 71 #/m

_4 X107 1
[ + loge 1 #/m

=107"[; + 2log, 5] #/m

TN B &g C NIRRT LOTFEI AT FICEA IF2 NN ATSH
[ O] fox (FUOF GFLa TN A = |

ROIFEI /(PG /MOR L = [+ 2log, 5]X 1077 H
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T foF (G SITorwg AfFAIR @tem =5 SSeuigene

w4« AR WA Equivalent equilateral spacing (d) 49 NN
([T FACO 2T | IM ﬂ%ﬁfi BTATT ATTNEP U dy, doy, ds

ST d = (dyd,ds)5 XA ([OFD HACIA (T (P IB0F

~ ST XA )
w9 A6 a3 AT RT SO oIT>d W =<,
1
1 d.d->d2)3
L= [E+210g3( : :f 3) 1X10~7 H/m
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fGaY I 1 T f[Gawfe g3 o=
fGraf® a7 gra= (Concept of self -GMD and
mutual -GMD )

fG.9% W1 1 T GG —=rsar O« (¥ S sifers
AT RSIFOIS = 2X1077(; + loge 5) H/m

=(2X1077X < + 2X1077 log, %)H /m

4 SIS AR WroTSAN FIHI FIEA 58 20TH 0N
W 2 =2X1077X 5 H/m | SSTBAN FIF FIAN 58 2GTR0I
(F FAAEN T G SIS A FAMRF ARFICS FI1on FSiferorg
WP Aol (M3 [T AR [RQE 91 AT | GCFCa
FICI0 WY ARARI OAfFOrs My o[z 29, GRS

WIS I ARG N2 | T SIS AN PRI P G
RGIPOITHT W ¥ =S|
\




w1 Sfeor WHfod (e [ AR sTuges Iy &
.Gemme’rriml Mean Radius ( GMR)4I Self Geometrical Mean
Distance (Self GMD) (a1 AT D, QI API* P41 A | AHCG r
e R e AfFARA (actual conductor)dd 2OTHBITHA
W 932 GMR RFE STty w19 fSifarar sisfos (e [if%e
AT OISO VN TN I JF2 (A

ARRIERT GMR M Self GMD = NI AR A1
NTF ONF Vo FCI | TG (onarpfo » [ [MHE
q D;=0.7788 1 S|

Geometrical Mean Distance (GMD) dT Mutual Geometrical
Mean Distance (Mutual GMD ):- Mutual GMD IS IF0
HAfIIIR (ACF WK JF0 AR TUINSF 16 177 (F [/
G2 USR BT WHN2 JRB N 98 FHOLNS N 20O RS |




. Futual GMD BYTG AR LR AP JIKAL BF
nh::.q P |G ARRT P, 59N 8 Ao 29J1Mg BHN

o B A AP AL Mutual GMD A \QeT] CHIRICES
I (F AfSNEG I |

7o AfRFARI NGFRK Mutual GMD
= NIRRT (FF (IF (FH NS A9 = d
Single circuit 3 —phase line {9 Mutual GMD ,
1
= (dyd,d5)3 , ( KR RN Unsymmetrical =T | )
D,.= d , ( AR NI symmetrical 2CT 1)
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) GMD fITIGATT Inductance fRfTHF STaIR-Al:-

T-phase system:-

Inductance /conductor(L) = 10‘?[%+ 2 lngeg]H/m

GMD fRTI6aT¥ Inductance /conductor(L) = 2X10~7 lngei—’“H/m

s = 0.7788r .D,, = Spacing between conductors = d
-phase system 49 Loop inductance(L)=10"7[1 + 4lugE§]H/m
GMD fRTIBAIT Loop Inductance (L) = 4X10~7 log, I;—mem
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3 phase system 49 Inductance ICRI%E

q—mﬁr

3 phase single circuit (equal spacing):-

Inductance/phase (L) = 1077[0.5 + 2log, ]H/m

di=d,=d;=d

D fITIBAIT Inductance/phase (L) = 2X1U_?lngeﬂﬂ—’:H/m
D,,=d,=d,=ds=d

D, = 0.7788 r [ (NETRIG NS0 AR )

Un-equal 9 Unsymmetrical Spacing WeT,

= vdidzdz
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1-phase G338 3-phase Bo¥ CFlE 2QPOITAT NN T{6
GATCY (]9 FT T | IAs-

1) SN Stad SR |

2) G M D RIS~ SJtad AR |
ATY G M D RIIEAT SreTd AR WI*FR G M D [T

SR SR ROTHFEICHT W FACO R | (PN TGS

Y I ATHCE (T (PN G SARCL RGP NN

SEEEIRIS]

P WIZ G M D RIIGAT LG AR ROTPEICHS
NN (I P AT (I (a9 BlFmY AR (161 NS foS1
PN A | IS STPe] HIBN G M D RO SJeas

IR ROTFHICHS W (IF FT SV
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SIS -Y) 9F0 9T cwaﬁmzai%gg—%ﬁ
AT 3 m 7z FA 19T Afsio:
e e B o

ROIHOICAT NN (99 Fd |

AN - (ST AR

JAIMRRCIT TBIL ,d = 3m = 300 cm
HAfSG AfFARI IS, r = 1 om
1 km 49 Loop inductance =?

GMD fJTIBATT Loop inductance

L =4X10""log, ""”; H /m

\ D, =d=3m=300cm




. P, =0.7788r = 0.7788X1 cm = 0.7788 cm
GMD fRTIGAT Loop inductance

L =4X107"log.~™H /m

B _7 300
=4X10"" log, T H/m

=23.815X10~7H/m
km STRINE (NG Loop inductance
Inductance/Km = 23.815X10"/X1000H
=23.815X10"*H
= 23.815X1074X103 mH
= 2.3815 mH (Ans).
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]

phase 3-Wire system 49

I N9 AT

a'l%—rm?rmzsmmrmn(mmi‘mz

Wmaﬁl

B

——4m —>

-O—0

{

(_4111

O

ey




ANINS- (MBAT AR d; =4m,d, =4m

D dy=4+4=8m

s = 25”';’" = 12.5mm = 12.5X10"3m

1
D,, = (4X4X8)3 = 5.03968m
D, = 0.7788 r = 0.7788X12.5X107%>m = 9.735X10" 3 m

GMD fRGIGAT Inductance/phase (conductor),

D
L=2X10""7log, — H/m
DS

_ 5.03968
=2X10""log,( 9_?35}{1{]_3) H/m

=12.5X10"7 H/m
1Km #12~d Inductance/phase (conductor),
= 12.5X10"7X1000H = 12.5X107*H = 12.5X107*X103mH
\ =12.5X10~1 mH = 1.25mH (Ans)




AHNATTS-9) 43® 3-phase 3-wire system 49
D16 O1F 2 m SE=NES JIILH TR

fSetoa @T wartze | Afefo ertag I
fz% cmmﬁl%ﬁr%ﬁﬁr\;m%ma

RGOS (] T4 |

3- ((xW ATANR S0, 2m AF=NE{F JIILNN TNIR
GO (P HIMFO (RQ

d1=d2=d3=d=Dm=2m=200ﬂm
r = % cm = 0.62cm (r = SO O3 Elllﬂlsil(]
D. =0.7788r = 0.7788X0.62 cm = 0.482856 cm




. &MD RTIEATT AfS (PTG 2OTFOITH
L = 2X1077 log, =™ H/m

5
200

U.432355)
=12.0527X10~7H /m

1K 120N 2RI, = 12.0527X10°7X1000H
=12.0527X10"4H
=12.0527X10~*X103 mH
=12.0527X10"* mH
=1.20527 mH (Ans)

=2X107"log,(

H/m
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D RN ARG IAAT N 797 956 o 75

GUIAIRG ARIRA ARV AR QTR ANTHARS 7] ST
AP ANl O [P Unsymmetrical spacing <CeT | HERCEEIE|
ASE CFUOR SOT/ICHI W TN ACFH 7 |

O« (FG] WA (TG ATSO (FUGH JILI0 ST ATH 0TS
I NN AN IS FIEA ATSO (FIGF (OIo0 G
A ACH | T A=A ANS A6 (FUGR (SO0

ST ATCH NI IFCA RN (OIF00T (IR 8 A[GI=N T5pold
O AOIT A |




SO ARAIRT (OITFoG T2 TN FAK G Afeio AR

. AR (F WU FILN BN A FTION FACA T [FW ATIOCR
& FIZNP GG 0 |

A6 Unsymmetrical foF (FG Ar2(~g GrsIHNom g o
TN (RIS =0T |

A, C i
Position 1 & & = . :
dy i, R e
B o &, 2 L
'._-I ¥ 8 e -H--.- -,
| * i 3 H J 3 fa

ARG CHLG 2 FITAGHN 7] IS 3 Bfo® o
ARNT (W6 HINIAF DO I BT ARSI ez

k GISTCAG R(O A |




D Home Work (ITST9 FIGY)::8

1) G0 I (TG ARNF HO ANGA AfFAR AT 1m
AL IR BCA | JTiF AFSOI I 1 cm = ATS
fPAMNGIR RN P TGRCIS NN B, T AR
*i () AR 8 ReAbw AT 1(2) £5+1 8
Rtaiow AR 50 =T |

2} SOTATRG AN I AGHTNT BT Bl 2
3) SO ARV CIAANGHTNT F[LIRTEAT (7Y |
4) GMD F© NFHTF 8 Bl B 2
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D Wﬂﬁaﬁ—wmwﬁrﬁﬁ%
(STLITH -58 CATH)-S

1) BN AR (e [ed STTE I |
2) BT IR0 ARART [Fod [y |

3) A% (PO SURITG G RN FIAHGIT (N9
AOANA |

4) o (PG SOIRITG ST RN SIS fNefTs
AroAMN |

5) (P 2CHCHI I |

6 g3 (PO 3 o (FO SUIRIRG BISTN* AR~ FIATAGI™
CRIGEREENEGIERIEIEE




SR ACE G




D TS A2 FICAF AT AfAfofS:-
(SNHITH -59 (YTH)
1) Single phase over head line 4% Inductance I3 STAFAN
ANOAN |

2) 3-phase over head line 4K Inductance J9 TG
\OATN |

GMR T Self GMDEJE Mutual GMD ST 14T |
4) 2N AR GrAATGHTNT 419 |

5) Single phase {1} 3-phase over head line {9 Inductance
STHNFS STNIIAT TN |




D BMGILHA AR FICAF AT Afqfole
(STLIT -58 (ATH:-5 ON FI )

1) BN AR (e [ed STTE I |

2) BT IR0 ARART [Fod [y |
3) IF (P& SORRG G ATRNG JINHEI™ Refah

I AfOANI |
4) o (PG SURIRG BT 120" SHATOIST fReftaa
JN AOATUN |
C$QII% 3(5(%3 EHEHR
6 g3 (PO 3 o (FO SUIRIRG BISTN* AR~ FIATAGI™
CRIGEREENEGIERIEIEE




> mawmm

\

°fxs-

S G (T, AW 7Y O JF(0 G55 AGow 51
JH0 (Afod fFeod N WIFS (FN JH0 [ [Tvre
WO (F FIO Ao 2 OIP & [T99 (Qfod o1 |
ARG FUAICIS RN G (i [Tod Wors $Fgy |

N A JFF [T BIAH2 FHATHAGIS J1 =
r o= I g7 R Sifagsna 936 '
FFAMR A REIGN BT | AFARRI T AfS _'_', ﬁﬁﬁﬁﬁ ]
B vt @, FoTF B I24 B(A | < x
NIRRT (FH (AF x TACY Y VN (IR0 OIFe,

= ——"— volts/m



B, = AFART AfS FNoF THrhHa oI |
. go = *IRIC AINOFGO =8.854X10712F /m

Wﬁ?ﬁﬂ (AT ATV = (T, 1Y ¢ A9 NN AN 1
V1N [V IIRFIR R Electric intensity (E) L9 NN ¥« 1

O IIEEPEIPEE]
o] AR 200 WA 709 [NGae o & AR (A )

J Nd [Req N5 =T,
VA=medx volts

=/

r EHIEU

=24 (P yots

Ensﬂ r x

dx Volts
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A% (TG SOIATRG QAT AR NS
g mmfﬁﬁgﬁﬂ‘cﬂzﬂﬁmw

(N B IB0 I (FO SRS AN A J33 B TI6 ANSATA
FNFAR A= (TP d O 07 Y WL TN FACR |
AFSIO ~AfFzg Iy » NOF | _ ___________

0 93— Q /B AfFR A : >
e (oG G ERUCIHCICE R IR ETS

I 2mxeg MXEg
=72 gy — [T dx
r 2mxegg d 2mxe,



[fﬂﬂdx Eﬂdx

. v‘q o 2MEy

zngﬂ log, o0 —log, r —loge o +log. d |
_zfgﬂ log. d —log, ] =2?f£u lﬂgeg volts
JH2 OIF AR B 43 RGEM AN ©red [Red A1,
Vg = f:ﬂ e dx I e dx
AN
chs [log, o0 —log,r —log, o + log. d |
0

e lﬂge — volts

\



\

*JAMR( A) 432 AR (B ) I NI TG 217,

Vap = V.q —Vp
EHEU IDgE
= ﬂ—&] lﬂge— Volts
Capacitance (Cyp) = ¢ = o ¢ —F/m=—%F/m
Vag g ger lnger

TS STNIe 6 7f6 “iffRa gy snenfsiems
NI G IR AT =T |

!!!!!!



Single phase ATRNF ATHAR 8 ﬁ@'ﬁ'ﬁ “dq
D s BB ( Cy )T TN A

29 16 AfFAIRT NG~ [Rekd TN ®&«; Cb-ltaxglﬁ RIEGIIET!
NIRRT NHR[IF2 AT Neutral Point (N ) | G0 AfFAMER 433
ﬁ%@mﬁﬁw *ﬂ?ﬁﬁﬁﬁ? NFART NHFIF [TOI N HT S |

I 3 I ]
C.ﬁ.ﬂ ) Can=2Cs . Cay=2Css

Can = Cgy = Cy

Q _ Q ZTTEu _ TEp
Can = I d= = 2Cyp (Cap = —7 F/m)
2" AB 2TEg ]Dger ]Dgﬁ’r lﬂge;
2TE
CN= U Ffm — ZCAE



.1“—4 CH 0T SOIATZTG AIRCNT BIAMTHACITH

: -(Symmetrical Spacing)

o (PG AIRNT (H(E B2 ANF]NMRT VLRI FIANAGIT

g3 A0S ARSIE ARARI FHNHET™ [RID~N FA1 27 |

O (PO SOIAIRG A2 ATKARI [N 12 49~ F 2|

JA13-5) Symmetrical Spacing ) Unsymmetrical Spacing |
SN (PG| QIATNAN AR A0 AFANRI N AT=AEGH
MR I AN I 0N I[P Symmeftrical Spacing e |
IR ARARGEIT T NE{E FI0T N (T JH 06 N

AN 0T OICPF Unsymmetrical Spacing 0T |

\




BT 0 N (G BrH™ I e13(vd fox6 AR A B, C
.5%&6‘1@' (AT TG @, 0, Qc BT I I |

ARIARACTI NGTHE AT EGH a9 AN | ﬂ

0BG AB=BC=CA=d meter | Symmeirical
Spacing WIET AR+ AFAR 43¢

d . d

fNGGITAT FIATIOI™ g9 N (IF FACO A | @/ x@
— d

. A G2 AN GBI ©rad ol (I > S

0 Q4 @ Qg @ Qc
dx +fd 2MXEg dx +fd 2MXE

oo dx

D[QA Qﬂfd ;+Qr: —

X

dx

[Q4(loge 00 —log.7) + Qp (loge 0 —log.d)

+Qc (loge o —log.d) ]

E?TE



. Py=— [loge 0(Q4 + Qp + Qc) — Qaloger —log, d(Qp + Q¢)]

E‘R'E[)

WA SN, Qu+Q5+Q:=0, Qg+ Qc=-0Q4

Vy = - -Q4 logerT + Q4loged |

i 2MEy
Q4 (loged —loge )]

_ 1
2TTED

Qa

ER'E[)

ORI ATHNCF AR A G FHATHACI

Q4 QA 2T EQ
C, === = F/m
A7y, Q4 ]ngeg lngeg /

lﬂgeg volts

2TMERD

WHENOIF NORITAT AATE AFAR B 933 C (® JH2 NN
FHNAAGITS T8I (T |

\




\

CHAN® 2TH ( Ferranti effect):-
NI 7 AT ST 2 ST AMHBE I (AIGR[R2AN NIZ

TS (IO TS B (AT Y (T, (AT ATTSF (OIe00 NCNH
NZAATTST (OIFOGT (A =T A |

(T PIACN (PN AN STAN I AN (CIMOTF WIZY (A ACSS
(OIFOG W FRAACST (OIF06 (I 0T AF (12 PGV
(A0 2| I |

k. la R X I

I I Iil’ Irl[
® WV /2 C/2
| | |

Nominal pi model of the line at no load.

r
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SIfPE GIAIATN (ATH (AT TMCER (T (-CTTG O GIEC
. ®Y NTE BIfGs III0 AAMRS =TT 1492 BIfGe FIACHI IIACH
AN (GO (I3 BTGB (OIE00 U =Y | (N —(E1G
WIEF =2 ANBS (SOIFO0GE SN OF (OIe00 9 BT
(OB (TP I (AT ANB (N (671G (OIF00 ATSH T |
J OINATY T (OB ST (ATH e
IR (T, (AT (11O AR JN
AR (SO0 I W (AN AT &, X

L F

(SIFOIGE (BT ([ | / Jr<|_-.
42 GO0 SYoodTe S.7.de Ferranti A »

a?l':f G‘l‘ﬂ" <PC<I'\I |\')T<l W WTF ’*ﬂi Phasnrvliliiagram |
YOG (FA6 20F VN NoR@|
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P STISIILS) 66 Kv, 50 Hz JFIATX A8 96
AZFCWWWE%W

WA 1Ay 2 m 433 AR I 2em |
100 km I ﬂﬁmzvr@% HIA0 (39 54 |

3-(MN WY , AR I = 2 cm
FAIRI I, r = % =1cm

NIFAR! RN NS 199 ,d = 2m = 200 cm
Voltage ,V = 66KV = 66000 Volts
Frequency.f = 50 Hz W=2nf

\



. Wwﬁr G3F (PG| AR

MEg _F /m

lnger

nX8.854X10~12
200 Fxm

loge—
=5.25X10"12 F/m
100 Km ETIRT~E (N6 FIATTHOI,
C = 5.25X10"12X100X1000 = 0.525X10~¢F
BIfGE FIIG I, = Vw € = 66000X2fX0.525X1076A
=10.8856 4 (Ans)
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SASITeR) 30 km R 96 foF (oo Braife =
.W%ﬁ%&aﬁwﬁﬂww

M e wafEe IfGgroT g foxf g3ty
200cm, 250 cm 4R 450 cmmﬁla'ﬁ’\ol

ofSfe @faaifRa 157 1.24 cm =t AfS ©Ortag
FIINNACITS F© Z(I?

HN3- (MO WICR AfFARIT I = 1.24 em

1.24

AR AT, = 22 = 0.62 cm
AR OO A= N{F ag,
di =200cm,d, =250 cm,d; = 450 cm

\



. (Y Unsymmetrical Spacing (AR,
d = 3/d, d; d3; = Y200X250X450 = 282.31 cm
S ©IF A1 AfS (FTGE FNAMNHCI™

2ITE
5 F/m

loge—

=12
= — = 9.088X10712 F/m

Be 0.62

30 Km A< ortga SuonfsiomT
C =9.088X10712X30X1000 = 0.27264X10°°F
=0.2726uF (Ans)
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) TSI ) 10 Km R 9356 N (%@ 33 KV
SWIATZG ATRNF AfFR foxfo 9o Auas
faetoE T [T e wexe| fagroa argq

2 m 43¢ OItad BTH 3 cm ZCA ARG
B1fSie FICF6 [NATF4 |

qNe- (MO W AfIARF I =3 cm
AR AN = > = 1.5 em
(I1xg AR SN0 TR (et A [ere wEe oize
AR fORTI ATNHF 1y ST | W]
dy =d, =d; =d =2m = 200 cm

§fF fEFPTI™ ,f = 50 Hz
k f=50H




Fine voltage ,V;, = 33 KV = 33000 VO0lts

Vi _ 33000 _
B A 19052.5588 Volts

3-phase System d9 CFTG AfO (FTO FNAHOI ,
E?TEU Ff

ngET

Phase Voltage ,Vp =

-12
= X880 11.37X10712F /m

ngElS

10 Km e ofS CHTSIE (N6 FHANITHOIS
C=1137X10"12X10X1000 = 0.1137X10°¢ F
10 Km A &fS WH@%E PII0 ,
I, = VpX21fXC
=19052.5588X27X50 X0.1137X10°° = 0.68 A (Ans)
\




II3-8) AFH(0 fO (FTT SUIATRG ARNF AR
fSNB 4 m MIa Mia ANS AT ©IT IAN AT |
SfZQIRA TS 0.6 cm 0T AR A fHTAMNBIAT
SN AT FT |

WX e- IR fOxGa [ foa
(R TR (T, () ©

di=AB =4m i‘_4m_+_4m_'|

d; =AC=(4+4)m=8m
Equivalent equilateral spacing ,

d = 3/d,d,d; =V4X4X8 = 5.03968 m = 503.968 cm




. Wﬁilﬂlﬂl r=2_03cm

2

S (PTG FHATHOIS = 2222 F

lngE

2mX8.854X10"12
= F/m
ng 503.968 /

€ 03

=7.5X10"1“ F/m
© fFCAITNGIIT FHANHCIT

C =75X10"12X1000 = 7.5 X107° F(Ans)

\



. Z‘I@?W (Home Work )

STSTTE-5) 100 Km A G (G 50 Hz , 33 KV SORIRG

AR "ﬂ?«l’i‘a{zﬁ m A0 \Nqﬁi\-) itk IERIIET
T 2 cm =0 1R Q PIIL PO J 2

2_3) P10 O (FG7, 50 Hz, 132 KV SORRG
ARG ARIRNAT 4 m WST WG NP [RATCH =R |
NI I 25 mm A]S FA3N0F CHEF 100 Km |
S (FTGA BT FIIG NI F7 |

\




P ST AR FICAF ATS “AfAfoT:-
W(%Im .5¢ CATH )
Y) SORIRG N RN (N []5TT |

) Short fransmission line {9 vector diagram SN&E« |

) Short tfransmission line {9 Voltage regulation {9

I AfoAM |

8)'Short fransmission line J3 TFOId ANHIT ARSAHA |

&) Short transmission line {9 Voltage regulation 4<%
POI BT (FITOT A8 FIFEL A9 |

\Y) Short fransmission line {9 Voltage regulation <)
ROl TS TSR ST |




SR ACE G




D S AR© FITAA ATS W
(I -58 CYTH)::2
1) BN AR (e [ed STTE I |

2) BT IR0 ARART [Fod [y |
3) IF (P& SORRG G ATRNG JINHEI™ Refah

I AfOANI |
4) o (PG SURIRG BT 120" SHATOIST fReftaa
JN AOATUN |
C$QII% 3(5(%3 EHEHR
6 g3 (PO 3 o (FO SUIRIRG BISTN* AR~ FIATAGI™
CRIGEREENEGIERIEIEE




D  TGHA AR FICA ATS AfAOfO:-
(STLITT -3¢ CATT:-H>9 SN FTT )
Y) SOIRIRG SIS 120~ g (A [T |

) Short fransmission line {9 vector diagram SN&E« |
) Short transmission line {9 Voltage regulation 49

8)'Short transmission line J3 TFOIF TNIBAT AN |

&) Short transmission line {9 Voltage regulation <]
ROl G ((ITGF ASTE TIIET A0 |

\Y) Short fransmission line {9 Voltage regulation <)
TSROl AP TR ST |




SUIATR U BN AR Na Y Tfa=sTTs-

(6 Jrsfse &R d oo Constants R ,L .C &I3(~4

SN (M ARG TN [N ACF | (@FSEoIr™ 43¢
RGP OIS IO AT 194 F(F | GF (G OIS

T2 ARFRI N RGN FHATHCITS T o (PG
SO rNT ARAIRR 92 (S EITed N <RGN FHAIHAGIS
5 AR *6 T A ALY MR FR 1G5 FIATIGIS
3 AfSfEa G Ar21 [fox R Rt Giioaer
S8 FI | FIAICTS 7 ANSTHT [EIEV FI SORG
GBI #12N (F fo (NYTo ©I5 a1 Y 1IAT8-
1) Short transmission line  2) Medium transmission line

3) Long transmission line

\



Short transmission line:- T4« (N GISIN* A2~
50 Km 99 KT AP 93 AR (OIe09 20 KV a9
PN AP O (A2 ATFIRAN 12 (F Shotr transmission line
I | O0s TG 72 12 (OIE0% SN ST FINHCIT™S
A9 AOI] Y FN A 0T JIANAGITS (F STHHT AT |
G Shotr transmission line G AITHICNN RIS FLa
WYATG RACEOIN I GBI (F [ITIGAT AT 2T |

Medium ransmission line:-I¢« ([ HIHAN=N w12
50 Km =@ 150 km 1@ R =7 33 A2 (©IF09 20 Kv G
(I 8 100 Kv G TN AP OUN (12 A13Nd Medium
Transmission line AT {RCIGNT 1 2T |




Riedium transmission line 3 RG4S (OITEOG] QeI
. Ol (AB (I SIS FAATIOINCHE Aol [RIGAT FAC©
2| FRAIF SIRLE G AT TN (R AT [

FNANTHCIE JFAGS NIZT AT FHANH6 B
AIRCNF GF M %2 ZH 4T (ST =2 |
_NGS G T —NG® TIZT FAT (I AT |

\



. Long fransmission line:-I4 (¥ SOURRG SIS«
ARV (R 150 Km 7 ([ G3¢ 13N (SItE69 100 KV
A9 (A% Y O (12 [N 12 (F Long transmission
ine 2R f]RCIGT 511 =7 |

3 (XY W R G AEDS (OIFEGS Wo T (TTx9

NS AR A Constant AR (F TNeI [RATGH AT
441 |
Long transmission line 9 ANTRICNS R I G
TSR Nzho W19 A1 2 |

\




\

Voltage Regulation:-Transmission line 49 3R~ ATSH
( Receiving end) no load voltage 41X full load voltage
T NLFT (F voltage regulation 91 | Line constant &9
FPIEAE load WIZIT Transmission line & fFg (SITFOG G 2 |
O load ATE F2N ACBG (OO0 (V) 98 (AT
ATSA (OIS (Vs ) I N fFR01 “1fF7 (741 (7|

(AT (FTNG OIETY (HIN TN Y A UMY (A (@S NIE
SR ANV (OO (Vg) , (AT ATST (OIF0 (Vs ) K
SN 2| WA P (TG WIZT A=A AMBF (OIF0] Vy
R0, (N1 (611G WIFIT Y2 AMCS (SI00 S Vs |

's"VR 100

VR

% Voltage regulation =



Transmission efficiency:-Transmission line J9 (AGHITHF
PRI AT HABT I | IG AT Transmission line {9 W
AR AISF , (AFV AT AISWE (AP [FROI IV AT AP |
AR ANF T AT AR (AT AN ANSAT] A9 VTP A ATO

(P Transmission efficiency (T |

% Transmission efficiency , = mﬁzgﬁ%iz”ﬂ%‘%ﬁé X100

= R ¥100
Pg

Pr = Receiving end power (X ATTST ATSAT] )
Ps = Sending end power ((A49 ATTS T A8 )
A0HCE GO ASE Active power T True power (PO FN9)

09 A
\




Single phase short fransmission line 49 No load
Pvoliage 97 THFAV:-
Short fransmission line & FIATAGITS (F ST 1 20T A |

I(q Resistance 432 Inductance d3(H JHI6 TG I@1
(ofd A | fora a0 Single phase short fransmission line &9

Circiut diagram E<R vector diagram (RTCT 7|

po X C
§ - NIN— BT & A
b X,
@ " A IR
Vs Va [S S m——B
¢ I
r'/‘/ .f’f’ VHI
OR |
. -  J O/}qjsfi

\ -



) ATIGAIT TI6T AYx:-
I =Load current , R=Loop resistance (GO ARKART (1% )
X;- Loop reactance , Vi = Receiving end voltage
Vs = Sending end voltage
pr =Receiving end power factor angle (lagging )
ps =Sending end power factor angle
Receiving end =3 ATS |
Sending end =(A49T ATF |
(A0S AT IR {912 fCIGN FC Vector diagram
O[FN P AR |

\




. “Vector diagram 49 T4 -

\

Load current ,I (P (IRICI™ 41 (AR | A
OA= Vi , (A(RQ lagging power factor (ALY | /fﬁl/m 1%,
Vg vector fG 1 vector (AT g (Y L b
ﬁfﬁiﬂTﬁT( leading )| Gﬁé - i :ﬁ

AB=IR drop q PO ANY Inphase |
C=1X, drop T FIIB (A(F 90 TG (HFIY G |
O C= Sending end voltage ,Vs
Vector diagram (TR (MAT JITER (F Vs vector f6 1 vector
(AR g (P leading | AT W] I1 AT | vector fo
Vs vector (JCF ¢g (RPICTIagging & AR |




9% O C D (AT 1R

.(OC)E (0D)?* + (DC)*? v/m

V&=(0OE + ED)* + (DB + BC)? S am
=(Vg cospgr + I R)? + (Vg singg + 1X;)? A"' Vo |
Ve=y/[(Vg cosgr + IR)2+(Vg sinpg + 1X)?]  °

% Voltage regulation = "5;"’“ X100

R

UD VR cos@r+IR
DC Vs

Receiving power ,Pr = Vi I cos @i ( Single phase )
Line power loss =I2R (I = I = I; {S{G 391 0T )
Sending end power ,Ps = Vi Iz cos r + I?R

ending end power factor ,cosggs =

\ % Transmission efficiency = i—leOO



Sending Voltage , Vs 49 FIQIHITG W:-

V. & s g = | C
Ve =Vg +j 0 Uif-_-*‘“’:}?
R ______.-"'f .;"rl._r.-f
I'=I2-pr=I(cospr — j singg) L
- .D et f.f 1:1{%-" fr(
7=R + jX, No W TN/
B — — - = Hi E
Vs = Vp +1Z '

=(Vr +Jj 0 )+ I(cospg — j sinpp) (R + j X, )
=Vg + IR cospgr + jIX; cospr — JIR sinpgp + [X; singp

Vs =/ (Vg + IR cos@g + IX;, singg)?+(I1X, cospg — IR singg) 2
35f Y73 o Brfog W Y3 (R6 07 AW (R8T |
Vs A9 PIRPIR NN =V, + IR cosgg + 1X, singg




\

®#cnding end voltage,

Vs = [(Vg cospr + IR)?>+ (Vg singg + 1X;)?] (lagging p.f.)

Vs = [(Vg cospr + IR)?>+ (Vg singr —1X,)?] (leading p.f)

Vs 9 PIRIPINR NN = Vi, + IR cosgr + X, singg

Power factor lagging (e IIRIFIR (Approximate formula)

g O3 SR Ve G N (NOTY(6 A0F NS IV | [FF

Leading power factor {9 (3#04q Approximate formula 49
ATRJNCT Ve A9 NN (99 FFCA (¥ error (YT (MY |

AGJ Leading power factor {9 (3#1@Qq Approximate formula
I ARITAT Ve A9 NN (I AT RIA AT |

Vo= Vs, + 1 Z (Complexnotation)




Three phase short transmission line:-

3-phase system (F fOND GF (TG IR (TM9rFe RA]
IO 1 I, ACHH A0 9F (G SIT6N 3-phase system
A (N6 ATSAMIL foF ST 4F OI9Y ATSTF A=A (A |

G =S ?Lﬁf&lKQfS—phase system 9 VYT Ik (PG

fee IR AMF | G0F (TG ARV (OO0 (ST
fNof 54T =0T A 3- phase system dd voltage regulation
g2 OIJ [N T T | (T2 YA I SQCARISIT)
PN I (AR (PG C\'jl(.‘”b\‘n‘( BICSPRIEHCESR e W x
f5r@ 3-phase system G IH6 (PG (F ]I 7 & D
O] (MATCANT IR | |

\



B[S AR WHFOId ONF (FA10OF ATSHF
.‘311%@? AoId:-
LIPE R
— F 1
= T (1-phase line )
B P : _
= T—— (3-phase line ) ( Vg=Phase voltage )

STAFAY (ATF (LT TR (T A1=ZF ANS 01 RS
NS AT ST (AT CHLE @G I (1)
G N (00T ANSAE TINBA ( cospr ) G FBFANOP |

(IITGT ANOTE TR I NN FACEA (E1G A6 (3 A, B

AIRNF ATSTR 918 Ja 2T | W1 (G NS TR I N

FAC G O] BN G (TGS ST T 49 W (@
(N B 7ol 3 AT |

\




ANATTS-H) .ﬂﬁmﬁ 3-phase ,0.8 lagging power
factor & 11 KV FIIRN (O 1.1 MW ATSHIF Y2 FA|

.aﬁ?ﬂﬁaﬁ@ﬁ?ﬁmﬁrm.ﬂmmm
T RN - F) TOFAT (OIFOG (ST 4)

B waper |
WALNS- (MO ™Y,

AfS (FOGF @GEEI™T |, R = 20
® (PO [AWFOIA, X, = 30

Power factor,cosgr = 0.8 lagging

singpgr = 0.6
RN AT ARV (OIE0D Ve = 11 KV
SR MBI AfS (FIGHR (OO, Vr(phase)y = —5— = 6350.85V



P 1.1X10°

= =7217 A
ne)COSPR V3 X11000X.8

foad current I =
JSVR(“

(ACRQY ATSTE T AN CTNRQ (AT ATST (OI69 (I

P G Approximate formula FIRANT RN (FTS AT |

Vshase) = VR(phase) T 1 R cos@r + 1 X} singppg
=6350.85+72.17X2X.8+72.17 X3X.6 = 6596.228V

Vsginey = V3X6596.228 = 11425V = 11.425 KV
Vs—Vgr

VR
_11.425-1

% Voltage regulation = X100

> X100 = 3.86 (4Ans)

\



. 8 phase system 9 12N (N6 ATSAF I
= 3R Watt=3X(72.17)°X2 = 31251 W
N2 AT AT P, = 1.1 MW = 1.1X10° W

(LT ATCST AISA] ,Pg = Py + Line loss
=1.1X10° + 31251
= 1131251 W

% Transmission efficiency :i—ﬁ X100
hY

_ 1.1 X10°
1131251

=97.237 (Ans)

%1 X100

\



HAUAM:-2) AT 33 KV 9F (FO7 I 12 0.8
NS TS FIRLT 1100 KW ATSTT 2N FLA|

ATRNF (N6 (AGEIT I32 fTTNIF oI TATSH N

10 Q 992 15 Q | AT T2 F)(HIT ATI (SIFOGT

432 AT TIRA ) *ToF AT (ASTASN 5) [rsA=N

3|

$- (MSTT YR ,
AMSF NSV, P, = 1100 KW = 1100X1000 W
52N ATV (SIC70G, Vi = 33 KV = 33000V
N2V AT AISAT TR, cos ¢ = 0.8 lagging
AIRINS (N6 (GO, R = 10 Q
IR (NG fTHROIS X, = 150

\




_ Pp _ 1100X1000 _
P Cine current 1 = —5— = 270" = 41.67 A

cos@p = 0.8 @r = 36.87°
Complex notation & NN BT ATNLT fergte Ay,

Ve = 3300020 (IPICIS 0 |

[ =41.672—36.87° (Lagging p.f {9 G5 negative sign)

7= R+ jX, =10 + j15

Vo = Vg +1Z =3300020 + 41.672 — 36.87°X(10 + j15)
=33709.320.42° (PIAPLAGLT Complex function FIRNT $CA1)

(AFV TS (S0, Vs = 33709.3 V (4ns)




=/ector diagram (JTH (M1 TR (T,
.VSQ?IW?IWW‘TWCF@T ,a=0.42°

(AT ATV power factor angle ,

Os = Qp + @ =36.87 + 0.42 = 37.29°

(AT ATST power factor ,cospg = cos 37.29°
=0.7956 lagging(Ans)
Line loss=I%R = (41.67)%? X10 = 173639 W = 17.3639KW
ALV ANCS T AISA], P = P + Line loss

= 11004+ 17.3639 = 1117.3639 KW

P

2 X100 %
Ps

1100
1117.3639

Tranmission efficiency ,n =

X100% = 98.446 % (Ans)



. Home Work ( TATd BIGy )::3-

Y) FF (M SOIAIRG AR JISITNAN o] BN (10
HSTR TG O] I 7 |

2) f[AfSs NS T/ CFLH TG AT N FI=AN AR
r diagram A FHF«N R |

) GH6 11 KV fOF (FO STIIAR A3 NILTCH 0.8 w3

S FIFCE 10 KVA (616 TS AR | ARNG AT (FUOTS
(TG TGS (1.5 + 2) 9= = [T F1¢
(F) ORI (SO0 (IRTEHN (4) [N 559l |




D T AT FICAT AT AT OS:-

Y) DI S¢.Y (ACF TG (M SORARG QI = AR
(OIFOGT (ASTETRN ST=AFS ST ST |

2) LI 5.9 (AT RO IO FATT ATHCAS 9T |

©) I 5. b (AT [[FON IO FHF AT 9 |

\



SR ACE G




