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USe T a6l | TSHT el § hHUT 1 TH I & I YRA 1 EHEH A1 Feash TR 9 @l
2139 7 foi a9 2022 H 14,895 Hithe fheiiHiex orgd sl Tag 3R TR & | 78,982 MVA &l g5
I Sire, St fUse ad i ger | shuen: 3.4 wfaera SR 7.7 wfaea it siaria gha ot wfersa & o frerifa
2030 T TR-SHETTH S &T9aT & 500 GW o 3Tfereh Hecarehial Sieary Uied @edli o |1, <91 & fagq fire
IR @ i ST (Inter-state) o TNU-T1Y TsA=<rd (Intra-state) EMHTH R W I+ H &
o weEgul o oa ® ® 1 U STaEEl UIsuasd &1 SAAE € R fod 9 2025 d@ Ziaftee @Ea g
T 3,040.50 3& T T GoA o1 2| ufEsT o foeRr B oSt o SR At yomedt Jen § guR %
o g & Hifara warEl o FRRE R e #) E yifea Y T diem Ty TR ved @ uiEsT & e
1 geaferd &3 iR g |fed wdft g ot & g g9 ok o § S o Y sEie B,
8 sReTesey geal i g WA | Heg fientl | IS § aIgerd seiRl & a1, foega fire o siftrer fervarsia,
R 3R IfsdH s & T 7€ ekl B A agrn o e e & forg eifyerd giar =T w1 ' 1 9Ra
T T & H YE H T TS RAfRe @A STaER S UE & e W AC R DC HedR hl AR HI
IRl i T S € AN Tk & g Ak o Wren wdt €, Fre i fovarm e qon garn § guR Y ekt
%139 MY 97 H IRV T b T AR e W Tt w IR arde foea gafee dm o afesy Y
Arerstt SR ST STl TR JehTeT ST € | 8 I O foRya &, Jashi & 37 3 31 o i 39 Hho
% &Y H A gU TR IR e w ar] w9 % I 5 eerdar favey W ot YR S 7, St
qgfaReia aRfEft st Tefad shar €, ST Huifed S SR OHEITT e i | 98 3 9 gEfsre iatee
e el % T SR A7 (case study) 1+ Afvfd s © R ICNIRP 3R CBIP feenfes & @t
3Tk forega & SR ok & aRomy faweisor it gor i THiE i © 1 Ry s © fR e ssfie
T @A feel TR e fRufd & fou saeed @ @R Fieferd SSifarl o1 Tmem WeH 3d €1 59
I T3 R G ITd T 9, fovaeia oIk ey fire o1 €1 grfore HVDC/EHVAC ZiEfie e
1 ITAN ik A FiAS[E h ST AR VR o § Hiford GuR % foru grefere el =i fesied & &
Teh SR B9 & WAy ¥ 791 e THS 1 S Jaed w2
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Abstract

India’s transmission network has been growing steadily in the past few years to support the
transition to renewable energy. The country added 14,895 circuit kms of line length in FY22 and
78,982 MVA of transformer capacity, an increase of 3.4% and 7.7% respectively over the previous
year. With more ambitious climate change targets of 500 GW of non-fossil fuel capacity by 2030 set
for the future, significant investments are underway to upgrade the country’s grid infrastructure
at the inter-state as well as the intra-state transmission levels. The National Infrastructure Pipeline
estimates a cumulative investment of Rs 3,040.50 billion in the transmission segment till FY2025.
Recent policy efforts have been directed to expedite project development and improve transmission
system planning. The newly launched PM Gati Shakti initiative is expected to streamline
project development and reduce time and cost overruns for all infrastructure projects including
transmission, which will help address RoW issues. With rapidly changing markets, ramping up
investments in new technologies to make the grid more reliable, secure and smart is also becoming
an imperative for the transmission domain. Newly introduced Hybrid Transmission Line concept in
India which justifies the feasibility for implementing AC and DC conductors on the same tower or
sharing the same Right of Way can improve grid reliability, efficiency and cost benefits for tower
infrastructure will take advantage of new capabilities to support grid operations. The objective
of this research paper is to discuss the recent trends and developments, and highlight the future
plans and upcoming opportunities in the Indian power transmission sector. The paper will also
highlight feasibility analysis for implementing Hybrid Transmission Line by considering Electric
Field, Magnetic Field and Right of Way as an objective function which affects the environmental
conditions which provides the possible solutions and strategies. This paper also showcases one
case study of Hybrid Transmission Line Model and verified their EMF result analysis comparison
with the ICNIRP and CBIP guidelines. Results show that the proposed hybrid transmission line
model is feasible for Indian Geological conditions and provides solutions to the utility engineers.
The main objectives of this paper is to create efficient, reliable and modern grids, and better
manage their transmission assets with an exemplified framework for designing hybrid lines for
the possible improvements in servitude utilisation and power density by using hybrid HVDC/
EHVAC transmission lines.

T&A VIsg: TEHS ARRM o, fofd gwhe &5 (EMF) STATE, T8 3% d, EHVAC, 3= diees
ERISECIN

Keywords: Hybrid Transmission Line, Electro Magnetic Field (EMF), Right of Way, EHVAC,
High Voltage Direct Current.

1 o=

ferega &t o graferer amet <A1 yfet St TR
BIdl 8, it 3 forgd fire aek e oiR forvaaria
forsrett feraor gfAfeaa st € [1] | foredta o 2022
T, qRA | 14,895 Fithe fhatiex @A @ars iR
78,982 THATT (MVA) HWHHL &HdT sl Siel, S
et o &t gor T B STeT ghs bl <9I © | T
STIETIA SIS o 3TIHM & ITER, o ad
2025 T ZEHYH G § el €99 61 FE9 g1

ol T € [2] | TEIER, TEHTH @A s A
SIR HTAYUTER IcACH & o W-wie R S
R, S IA SMETTF HReh| T THGTd STAT
GRATad a1 ® [1,4] | 9 O 93 I 39T FATH
st o1 ST X T8 wEire e sl
1 faehTa e & foru Arfes™ Tem & §, aifsh
3T TaTaT i SIRRad fohal ST Wen[1] | TR
% 1 279 TH (AC) 3R S (DC) womett
HAISH & | I AR W, BEfEre oiga o1 wfaffee
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T UFR T “TH & TR (YY-2ER) HI T FH
a1 Gfhe” [16] | TR TN oA w5
AN HH W T iR S A wonferdl % wee
W WS TSl 8, A 3 ST YO Teh-a
% TETe i AT w § 1 99 O uRa | U
BTEfore giafied o & € S T & I W
EHVAC 3R HVDC 8A o Idl 811 9Rd | &g
HVDC foish € S <1 EHVAC <&l & s Jed
g1 € TrEfore giafiem @ed w1 s a5
Sfear guEn €, safey y&arfed feamea €1 8k
et i TEEH IR Sfud weE W Rk e #
T Aeel § Sfed I TR snfter © s S
SR AC 3R DC At o i & $d
T ol T i €, ST SETfad eTsfsre g &
T SHfRITA AT TS o @ ol Gt hich,
A it ferveraaar-emenia o= s genfud
foram ST Tehel €1 39 TN O WX ST O B
3T e, feste, fge™ oIk orfelen fergerom
& ol Ui Teqel i forkga gdiem % @y

BIEfore SiMeM ae IR i Fatay sTfdis
Ao ¥ Helftrd e Yegi w1 Heliferd e @ [1] 1

2 HIfge weleTur

R fire SidieE siw sfean fafiee (PGCIL)
¥ HVDC % e @ diees &R | gha 3R
foreh=tiepa TR-urRufier Brei & fo saeht Sugerm
q WA ¥ AN HVDC UREsHet & @ &%
SATH HVDC TREATSHISTT i ST ol g fehan
7 [5] 1 SferehieT WeRTeM demeRfia “gTEfere el
W AN s Hw 8, e 1 o T heat
Teh G ST 9130 3 €, “eEfore Sier”
% feradia, ST AC 3R DC e fHehe Bidi © 31t
FHTAR T Tk G FeTdt © [7] | 3Hh T,
TTEfIE TEAl W SfehTer Wi HIS[el Hedl-Hihe
TH! ATl i BTEisTS TEHl § qielfcid i W hisd
¥ | g1t Wifee H eTefore Ziaftem ol o e
TR == T2 Rl TE ®, AAfhd SHH 3 U0 9
Heiftrg fereml w ==t Y T ® [2]

atferent 1: fafie erEent s fu= = ot ® faarfia giafaem ogs st

TIEeh L AC ares (hel) DC drees (ehat)
He T o= 2019 380 400
SIS T 3R Hgeet Jesi 2019 400 800
Ty fSrstt &R foamfedT am 2018 1000 800
Fewfaee, oA AR v 2017 380 450
ot iR o 2016 154 80
UfeHl, Tel, TR 2014 400 400
TZHA IR 2011 400 500
fopfoTosh, Wi iR Aifdm 2009 400 500
Ieerig, ¥ IR AR 2003 735 450
JSHE 1993 230 250
T T 3= 1988 220 200
AER & 3T 1981 500 500
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3 TTte giEterg g gyt fomr

[Double Circuit Hybrid Transmission Line Model |
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fort 1 ST BT gt e Fred
LCIisEe] (Ansys) e § A EEfe e
1 T e an] R € SR SHeh aRoml 6
3T foRan €1 e ersfore feet % S1ER

7§ T T-3TeT EHVAC 3R HVDC &R i
A fo=m &l Siiedn § | Yeelt foard uehet |fdhe
dfest HvDC frgel &1 i wwar @ iR guu
fomg g afthe SwrRr fa=ma =1 3| &
?1 S fewl o0 Tl Samd | ergewia e
T SR STEHTATERG (ICNIRP) feemfrde
R USH i T8 STt di1 fEIfd & ST{9R 9Rd
T TTEfoIE MMM age shi SHagTdl sl Siie &
% foru 3ok 9ol =61 geenfud fohan T | R
fire @le & HER 3R ¥ET (CEA) ¥ fRu @
feenfeer o STIER TR & a9 IR Fa™ &
fere frefeifaa Amaeel W foam foran = o S
fop = <t 7 ifereRt 2 H femmEn R

ATfeTeRt 2: 2TeR gyl X S1fitehed Ureiet (Design parameters)

FIE] EHVAC EHVDC feafurst
Sieest (k) 400 500 ST HARM
F () 3.8 3.2 STRTATH oA
el =g (i) 47.33 33.80 (e Tt H)
&fos 8 () 15 22 (e TR H)
oo gl (TH) 18 28 (3 Hie H)

4 zTer fagia == fagawor & fag
TfuTd et

Tg WY 9 ARG HVDC 3R EHVAC TeR
FI aF B W gy, foeet afEsmed R
= i O % T we T feet Tegd e
? [1]1 == TEftem @ 3YH & e =t
3R W % W2 3 I % STIHIT @l hi TOET
e Toha TN o1 | TR TeTferd gsfore ere fa=ard
i G | =3 i TUET A TTE, IR et % TR
3R 3T HRHI ! THEING i gu, faftm= &=
% STHR R 3 for=ma & = & fuifa 3 &

foTe wumrSE fohan = [1,9] 1

4.1 Zratay-arga fHator

fosrent @mret o1 fmi T wfeq ok Sfea &
TSl o ShIAFE o foT Teh THf=a aisr foerfa
F H HIR T A STEvIeRdT et € [1,12] |
e e i 6 fafr e fmio faftei |
=1 St %, <ifeRe semes IR e <t Rufa
% TR T Th T ¥ T T W IREdT |
ot R fopen ST =R [1] 1 forstett afrsHret
Sl el AreT SR TelE STEveh urer fareh i
FHH TR U 3 IR TATE TR 31 qAfarviiy
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T UIes Ta o e Bad, wRdE fire & ded | eufre giaftem oga feomea & faveiaar it foepm =hi.....

NS Gied TAieRuiia et % WY Fel TH kI Ad9IEe % kel o STER YNd H Tfid S %
FY F o foTU eravas & | et 2 faga daem it ofd o giafiem arsl i gfs SR war e [11]1

Growth of Transmission Lines at the end of each Plan (A1l figs in Ckm):

Voltage level 6th Plan TthPlan | 8thPlan | 9thPlan | 10thPlan | 11thPlan | 12thPlan
165kV 0 0 0 971 2184 5250 31240
HVDC Bipole 0 0 1634 3138 5872 9432 15556
400KV 6029 19824 30142 49378 15722 106819 | 157787
220kV 46005 39631 79600 96993 114629 | 135980 | 163268

Total ckm 52034 79455 | 117376 | 150480 | 198407 257481 | 367851

et 2 W ATk Sfd H iR el o e (W etiRe HehuA (ckm) #) (R : fregd Heer St Jerse)

STATT-3TET EHVAC 3R HVDC fersiedt st
Sl TATOAT o oI TRl SHRepl Shl STERaehdT Sidt
? i 37 forell el ot TemaT H dehHiehl,
Ariifeten, HiaHTcHe 3R 1= el Tied e HRh

et g1 € [1] 1 Framer el sR ey e
Tfcraler &5, sfifersh SR qafeRor Heh! & STIHR
3TET-37e <9 B = 21 € [1] 1 o 3 gt
e fesmea vk o1 yerfas feam € [1])

. 1. Feasibility studies, approval and statutory clearances
. 2. Surveying, trail-pit marking, profiling
. 3. Building access roads, clearing, and right of way
. 4. Pit making, excavation, construction of foundations
. 5. Stub setting, tower erection
. 6. Stringing of conductor and earth wire

. 7. Residue work, inspection and commissioning of lines

ot 3 giEfiem oea == oo

4.2 Taea IuuT FEA & Hegifae =9 T S STerT- 7o T S & [1,5] | Seieas
T AR R, fersrell Ao % o HRe § de &Y 9, T Sl I9-acdl Ao fohar s
Tt e B ¥, R ST TR, wfeiee S ¢ o (o (57 4 H e g (]
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Capital costs of the electrical
transmission linc.

L
Line facility
costs

s -
i Supply .
Detailed Total Project owner
_ m SRR LES N mcomﬂ- 2 costs
costs

Transfer = Project
stations & Ge;:]‘:_tz‘f“' . = _ management Other costs
accessories b — Right of way costs
Foundation & Foundation Building fm_mm ““'i"’:
— concrete — design et L a ek
line
Structure
Commectons design Matcrials
management/
procurement,
supply,
notwork Linc layout — warchousing.
marterials
transportation
Insulators Preparing
| material Building
speciflications foundations &
_ for purchase & construction
Right of way installation
Installing
conncctors.
- insulators. &
owers wrenches
Line
commussioning
Total
transmission line
costs —
1)+ (2)+(3)

ot 4 forga o @A % YEd 9 FR |

4.3 ANt Ud SR ST & 1] Sger h hia ees iR e % YN
Tl T TE STRIET TEE skl hiAd ST 2TeR ﬁTW@.WW%Wmmﬁ%
Ffor 35 FafeTe TR & TR # [1] 17 e L1 R R T S TSR B St SR
Fars W off FrR e ® [1] | afereRt 4 F 400 et %WWWWWWW
(EHVAC % fotm) 8 500 et (HVDC & ferw) T Tl e e S W R
o Slieesl o foTe 2rerl sht sTfid < fore anasft == WW‘WW%WWWW%I
S 3R T e T [1] 1 e s e e g STRE 3¥ 1 @ 75 w0 Ui e
EHVAC & fTT 400 et 31X HVDC st gféhe A T

F BT 500 1 ¥ BT TR, TEEF ST o EHVAC:1)400€@HF¢‘TW@@H@W
3R o171 Te-31 (S TRfET, dqeiey, TS arR aE-1_230 fofeft e [Srehl] 2) 400 el
siv TRR) Tfed s w0 R E 1] S Wiche seHms R § P o
el W wE A T et # A W EA_263 forl et [

Pk T & T R S T W A e HVDC: 500 et &t @gA_460 Tt carg
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ATfeTeRT 3: 2TeR fest ==
o=
3=
I I BHRED
E IR S TR ) . HRTIH .
. Bl TR AT/ | TR | feafort
. E2) BEEDN o EEEaUl
EalcEn]
& S
(fermm)
10172.912 | TieisH 762968.4 317.296 | 2379732 | R - Type
400 1V T2 % | dee, WY
1 EHVAC diee, ¥R, St v,
[GETCOI | s c00s.076 | 1875395.7 772 579000 T;;e T R, R |
3390.97 [ENEE 254322.8 105.76 79324.4 | R-Type
T F WY dee, B
500 kV .
2 HVDC v. e, ¥R, < v,
8335.092 GEIE] 625131.9 257.33 193000 Type TN foi, TR
1,367 | feem 852525 1000kg slacs | Type-A
approx.
400 kV e % WY dee, €I
3 EHVAC T -
[Torrent] 20,248 LRiC) 1518600 2000kg 1slacs | TypeB [* & foi, Sl
approx.
4.4 T =T ¥ 30% I &1 1 fohelt 1 2R Tefyd A A
A T diferet 4 H e T ®

4.4.1 STa¥ &I <q
T TG = W IR W Fod =49 &1 15%
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AMART 4 : 2T TN A T

H T Rl T T TS @0 .
. A T femfurat
e gt (feram) TeRTT [%. / femm]
400 kV 10172.912 IRNES] 12-20 1042986 R - Type
1 EHVAC
[CETCOL | 25005276 | @ 12-20 1687700 | Y - Type
, 500 KV 3390.97 fetem 12-20 347662 R - Type
HVDC
8335.092 GERIC) 12-20 562566 Y - Type
400 kV 11,367 [ESER] 8-10 830000 Type-A
3 EHVAC
[Torrent] 20,248 GEiE) 8-10 1037500 Type-B

4.4.2 A= s2eh waT (Feaey T
=)

e 1 TY 99 STH AR ¥ et ® [1]
feste foeiog o dey § heaet & vfd foreht w &t
TV ShgareT o aoi 3T =418 & ST [1,15,16]

3R 3IH ¥R o SR R FA=faiad 7o & e
1) &€ 1 Fol o5 = 4 x 2,135/- = 8540
feman/fepeit
2) FA I = 225%x8540 = 19,21,500 T/
ferel

B N ﬁﬁ%ﬂﬁ;j@?; 400@*&2;,4(:34%%500
T WIE Ui H 4 Su-=eren W RER e HVDC e fm & fead 2
iRt 5: TR = afta Feaet =

HEFET AN THI Ele] v &./fRd

Thel AR o1 STANT hih Teh e oled o &9 H

el e 3 o e e § s e 9 g | 400 kV EH- 19.21,500/-
TYFIANG ], qR oM, gt SR Sgeie e, a4t VAC
Tueh T HA, Yo SR dER Shy i GRS 2o d
R A9E HAT TE T A § | THH A, STHI, 500 kV 6,40,500/-
gftyer 3R T 1 HiHd it 21 HVDC H
4.5 3T I YRR T, Tl el T S S T 9 §

fafoe rt & @t | aed 3 IR g %
STHIA <t T eHE ® [1,6] | ATfeTeRt 6 Teh TR
RS % @ % H3 TS H1 AU FA T,
e 3o @, fagia FIfeT IR W &1 @,

[1,8] | TifEashi forveioor 37 &= TaeIul o 3T ER
AT 37T e’ & TAM 3R TR & fESeT & T
T T = g aE W ufkedeie 7 [1,7]
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AT 6: 3T TWTUAT =T

HIAAR ERT
ELCEERSC) R T
e 2Te T e diRear® | WEmwW | @O | 3| Rs/
hcars ?s}:\q vy WA T [ere] | wud/en m’
|Tge TafeT
Rs/m?
400 KV IENER 341 211 52455 87900 11449
EHVAC
GEIE] 341 154 52455 87900 11205
500 KV IRGER 341 21 52455 87900 11449
HVDC
qa 341 154 52455 87900 11205
5. Hgifcreh TUTT & URoTH TE == o R R TR 1,15
5.7 T st e frfeifaq Areel W SRenl == aided 9
TR fomam T
3 forstett Ioor Tl o R H qehArehl, o
feet 1. dreest afEm

3R 3f¥feh ST b1 ST ik T 7T
% SMER R TeH AR T g/ fofaa g o
A[1] | F& SR Tk EHeH e fae forkfia
FH o A h WY TRfad H T ot S SR
=1 IR g HRHI & 3T dedll Q et € [1] 1
o= diees], Uehal A1 f5a @red, EHVAC ek
e 91 HVDC TeR &3 & foiq Siaftme g
Tt 1 31eE IR faverw T foRar S €1 2R
TR, Tl 3R R e shi Tas o Heel
H %2 forhedl 1 fowerwor foRan o @ [1]1 35996
sreran fafr omed Tl o weator SR feversr

AC - 400 kV (92l dfhe iR faa wfhe)
DC - 500 kV (fage gfhe)

2. I EE Wod § sheded YR 2eR HE 1
TR H S A ©

3. 7 foRa oA Feeem

4. off <t feufa

5. &3 &1

fofir= =i < ToTieRl ATedt &1 W@t 1 T

feel o S 1 SR = femm e € [1,10]
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5.1.1 AGATZT TSI ST
AICART 7: TS AU TMET & o AT
. e MYt o | wTEtEs W v/ | g @ 9@ 9wt
et %./fereit. .ot T & /TR
786765.6 x 3 (tower)
= 2360296.8/-
400 kv +
1 EHVAC | 1850000 | 1921500 (Conductor | 6131796.8/-
[GETCO] Cost/km)
4281796.8/-
500 kv
2 VDC 616666.67 | 1427265.6/- 2043932.26/-
852525 x 3 (tower) =
400 KV 1557575/-
EHVA
3 VAC 1 1850000 | 1921500 (Conductor | 6329075/~
k
[Torrent] SOSt/ m)
4479075/-
ferea womerd iR WiST & A 2@ uedi % 5.1.3 2Ta¥ QAT QT ISTT

foTe =a O 293 T § 1 279 1 foRdt et SiEfee
TS hi oioTs ol =AM § WEd ¢ HH § & 3
AL B SR Tt AOEEl e § T gU i
fortit e heaer Td R femr faman STar ® [16] |

TR TEAT dge W g-URede Ul <ot T
MY, St foR @ifereRT 9 H femmen e @ [1]

ATfAGRT 9 : STAR HIEAT AR TS

r - 400 kV
5.1.2 FEaRN & foq wgraeh qreret i aﬁf S T
TR T & SR W, 98e sheded i aged! VAC ——
¢ &
w@ﬁmww%ﬁwaﬁwaﬁ 1 P 0.9 e
fopw T & Sk fop aifereRt 8 H femmn @ ® [1]) R E
379 THH
ATfCTERT 8 : ThEaReY oh (AT UToet faeRtad - ELE
2 P 1 1 GETCO
AT EEGE
S . S— 400 kV 500 kV e
REEL EHVAC HVDC . . 3
5.1.4 GUF ZTQEIA TG & dAarg °
! ACSR ! ! gRadT & eRTE
5 ACSS Log Log & oft A Y TS sedt |, Ufd fereHier siva
= &H S ? [1]1
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AIfCTRT 10 : THA ZIFHIT TS ciarg |

Tg TEN § | Aot 12 9Ra & faft= &5

far= fers T A ATe TN S ekl ki SwIl
HEL
. 400 kV 500 kV
I e EHVAC | HVDC .
ATeTeRT 12: Y- 0TIk
1 200 freft & 1 1
aferer v wUE | & TER ik
2 70 - 200 & ft 1.2 1.2 1 T 1
2 qHdA 1
3 <0 - 70 e 1.5 15 3 - iy
. 4 | 1.15
5.1.5 g AP wwET g & m——
& I U ZTAH9TT g [HAfor e 2 8% B
AGT 6 S Y 1.25

ZHAfeE oed o &1 foar fosel g
&1 SgH o foTy =g e forenféa hed & =I5
Aol AR @A 1 age € (A, 'Y iR
THCIR 1 STINARIT BreT) | TfeTenT 11 T[T ared
H sl R @t @ g © (1]

ATfeTaRt 11: T foaerTd e e

e et
| 400 kV A s | SR H A Fa
EHVAC | gdeaer | qoft @ &1 55% &
) 500 kV fd et | eaRr it A Fa
HVDC 1% | St A i 55% ©
Sieehl o EERINAT ¥ T fohT 7T A €21

ol % Ty Rebeaex dva @l € o foret o
el TR & oI dreaer &1 AT e &l
T | TEUOUE HhedR HiE T8 &THdl & HHe B
et & fou o= fashey & oifer arediereh
HEEA o fou enft off Fifq 1 2ifow w9 =l
foam T 1

5.1.6 Y-4T7T YUT&H
AT &9 forerfia e Tad 9§ SR a9 &

5.1.7 T 3TF 9 (IR3NET)
T O | Uge-AH-9 ozd o Ao & foru
3MaTas Y T & § IS T Wi ©, A
T el S © [1] | A e 1 gfaerses
M o TN, qeheitehl SIFeT S8 ATd o 18R
Hufty <t =St Yord o & SR o are dufat
I T hiTd AR T feR srevaes § [1,7]
TR el 1 " Y 4R W OSHE %
TH 9 Hattn © | foselt ame o s S et
2, forotett @mea 1 @ 3o & % g 23] 11
feRairie ol grafem @ & fofu, sTRsfesey
e FINER & THI h W Frer 1 WX &Y
F H FaA qfH H ITIRT 2000 FH TR FH
Bl ST, Sefsh el Teh % i =reE 1 Jiel
FY HH F ol T T ST FH & S| 9
TeReIHIeT 2000 & HieX T T 1000 o HieX
Y e e[ 3] | i 1 HoT &= | of o arvisueh
T R 3T w5t B)3,5] 1

5.2 TifoTara fraet

T ST SR SR ST i 3T, WRA |
SN % T faremfira Segiferen fest 3@ wahr @ [1]:
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TLC = [(BTC)x (CC)x (SC)x (ReC)x
(TC)xNumber of kilometres] + [ROWC x
Number of kilometres]

ROWC = (ROW acre / kilometre) x (land
cost/acre)

ST,

TLE = ZiEH9H eH 9

BTE = =% gigfied ==

CC = e Ui
SC = HT=A1 TUish
IEC = fiehgse Turieh
TC = Y-9rT orieh

ROW = g2 3% o [1]

aferent - 13 : fafir et Fewlt & == favemor & fog awier aifersr

T Srft ?g%l;\ég?mc Line 500 kV HVDC Line ?Tof)'l;\l;gg;]]“c Line
g 3./ 6131796.8/- 2043932.2/- 6329075/-
wfeernt
h S
ACSR 1 1
ACSS 1.08 1.08 1.08
A G
SRR SEeR W 1 1
SIERESCIH
200 feredt & erferer e | 1 1
70-200 Tt 1.2 1.2
50-70 fetit 1.5 1.5
A T
- 1 1
e o et 0.55 0.55 0.55
RS &3 Y- 91T
o 1 1
6. fene % SER S § | 39 <@ Sl Gl I & STTER

TRl fu U iR feel % MR W 400 Het
EHVAC 21eR i 500 el HVDC <R & fau
STET-3TE TMOAIST 1 fo=R #d U, TR
TIAMHEH 2R i AN i STeSt O WA b
TE {1 T e gEfe et oed oA
@l EHVAC Aediefid Jhafiee agd & g

TIEfore TMftNE ogq 3R efel HVDC oz &
el § &9 UM & flt HVDC &AaeR @l W
forar &t foran T 1 A= T aifere RdE
e & ST{IR 9! HGEHdl S o HAIA
U 3% =@ favemo |fRd @it JRR F e
i g S 2
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AR - 14 : el Hiche EHVAC TSI ehl ol H gISiog gl anl o fargersor

férercor 2Tl & YT YR AN &./femdt feoforat
400 kV EHVAC
400 KV Hedl |fdhe &l 9ier
Line e A 2R 6131796.8/- )
w230 forelt @ [GETCO]
[GETCO]
500 kV HVDC 500 kV dfast wza_460 ft
. SR 2R 2043932.2/- .
Line KEIH
400 kV 400 kV fz= wffhe swugErR
EHVAC Line & dfthe o 6329075/- TR & 9 95/ ared_263 e
[TORRENT] @A [Torrent]
Proposed 400
kV EHVAC 5 .
FIEEERCICHS 6500000/~ TrdisTe grEfere ZEftme 2
and 500 kV
HVDC Line
&1 hl TTE UM SIZeh 317 RS IR 9 3=y 3T

Fae g EHVAC, HVDC iR gEfie
freet & for oneet =19 fowervor T e 2
Yegifaes frest fofa fFofarett =6 giaftem e &
fomtor ofiR ufers it ufesstt &1 @] #9 F
Tl &l G w3 § 7e #3d © | 39 WY
T yeM frw T grafier aREsistt & e
STIHYM iR T 9 TEfre gaftnm s &
IUINT Fleh forstell ol H G GuR & forg
TEfsres gl 1 fEomed w & It S
T % Y SSiERl o fore feenfce daR feRa

TR

TH U I 1 o FAUA o ol arfosh I7d
SR e S YoM i H FaTl o forg shwt
SR vee, JHER SRR, SiEeHiel &l u=as
<A T 1T 3H WM %k SRE FER WY o9 99 &
Il | T o fTT Terel shieist St gSiai
% IR 2. had ST iR dEiEy % TEifie
TIRER ST, Sisfl STHAM o 9fd ot ST9HT SR S2e
AT TR © | BH 2. Y <A, Tersh WhR,
SiiEd, 2. T ued, THIuE MR, THsiyg
% ot ST IR T
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Iy O W Tger SIS Tegt oht wuTTedeR fEdt vreqraeit

Alphabetically sorted terminology in English FUTHTEAT 3‘3?5&“ &t vreaTaeh
Conductor FHEFT
Current Carrying Capacity SRT I8 &
Efficiency el

Electric and Magnetic Field

ferepa T b &

Geological Condition

eta e

Hybrid Transmission Line

BIefore Zrafise o

Ministry of Power

IEEGREINR

Power Transfer Capability

YIfeRT STAXOT &THT

Right of Way

e 3w 9

Transmission Network

TRE Aeas
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T3 fareent a1 agier: deavar fahar |
TR TSI TTATEHfaedd il
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79 ¥, 39% fore = ot emme ="
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