y ».
dnipnemianan NITIBUNAAANTIN

o d d o LY -9 d 1 o &
msvangeNINRII MmN Riazes nULUMIINTTIUMgaImasinih

SOFTWARE DEVELOPMENT FOR ANALYSIS AND DESIGN OF TRANSMISSION LINE

| AR |

{

Y MNTNE 1AV AY

MR. JACKRAVUT DEJVISES

e

B < d
S INUIUNUE
-]
mumaaﬂuannymﬁuﬂ

o J

’iﬂmﬁwufﬁxﬂu&mwﬁwmmsﬁnmmuwé’nqmﬂ?sysyn fnTsumaRsNmiuda
mudmnssuindh
TudinTnende
asfiunalulatiwszoemndudinammsaiansyi

W.f. 2538

ISBN 974-621-302-4

) ‘
Auantvesadindnndy anianaluladinszeeumndudigammsainnseil



SOFTWARE DEVELOPMENT FOR ANALYSIS AND DESIGN OF TRANSMISSION LINE
LAYING

MR. JACKRAVUT DEJVISES

A THESIS SUBMITTED IN PARTIAL FULFILMENT OF REQUIREMENTS FOR THE
DEGREE MASTER OF ENGINEERING IN ELECTRICAL ENGINEERING
KING MONGKUT ' S INSTITUTE OF TECHNOLOGY LADKRABANG

1995
ISBN 974-621-302-4




eI nenfinus MsNaFe WIS MTUIAT I IaZ oD AL LVEINT I
szvumoaainga Wi
Hnfiny W 33175 1Ay
J Y - Py d 8 a
o113dgn U I neniinug sA. @ UITNIAT

J v o a d ¥ = a L4
IVTUHMIVAWINGTUNUEIIN  W.f. NG am%um"lnsqnu

ue. A33and Twfiwna

JEUMIAnNN Jenssusnaasumtudia e iimgs
mAIN Thids ganfumaTulagnszvoundudiganms
81NTLIN
n.e. 2538
w T
UNAAgD

Y

eiinuifl Humninerlulasrevfiuaesingaeiinnzd uag senuuy Tuduves ssuy
moaamda i Tasdudedumslfameives msibrhondaudalsmeadng @avn) 7ldoglu

[l v
PogiuludszimaInefiszavus s 115, 230 uay 500 Alalaan Yuaoumslinszy uas senuuy

3 v & ar a P ] a « o
Mnuasztseneudis  msdenszavusau Wi fimmnzaylumsdalasiimserinn - ssoemadu
M ihiide msidenvinavesme i msdenyilaveaainfhuazgndis mednnusmsd
ot ] s - | 9 ] - ° J ] 4 ¢
wofag vesmeds Suldun Amanudumiu Aenumiioni seang i vesmeds iwesiaud
o o dy Ao v A [ S '

Taimasngadu wenninil misenuuuiididgBadiuniisie msesnuuumsnua Ifhusag
a =2 ar o o o o P
avwugiilszing Fordomataves aeuiunesnsmin Tumsudasanmeesgilszmsmnunuii

<1 a [} o 4 o o [
wludeyadumia uaz szdvanugs s lFlumsdunudmifimnzasiumsnaa i Tag
Myesed sxsmde msdunussuziveuausasdu szoznteu useialume Taofileds A
toeady aunlisnda dundninaaidify Taenadniildes IndiRsafumsnam Iifhusageeds
Famsuaawrassiunmarifindueannminam uaz eazBeadeyamsdnnn uay Sinsed

IFandiaenans



Thesis Title Software Development for analysis and Design of transmission line laying
Student Mr. Jackravut Dejvises

Thesis Advisor Assoc. Prof . Suree Banjongjit

Thesis Co-advisor Asst. Prof . Monthon  Leelajindakrairerk

Asst. Prof . Sirivat Potivechkul

Level of Study Master of Engineering in Electrical Engineering
Department Electrical Engineering  King Mongkut ' s Institute of Technology
Ladkrabang
Year 1995
ABSTRACT

This thesis presents the use of microcomputer to analyse and design transmission system
reference to real situation used by Electricity Generating Authority of Thailand (EGAT). At present , the
standard voltage use in Thailand is 115 , 230, 500 kV. The procedure to analyse and design consists of
appropriate selection of voltage varying with distance and distributing power , size selection of
conductor , type of tower and insulator ; as well as calculation of transmission parameters such as :
resistance , inductance , capacitance and voltage regulation. One of the most important parts in designing
is the design of laying transmission line depending on type of geography or terrain by using computer
graphics technique to transform geographical mapping to station and elevation data in order to calculate
appropriate position for tower placement. The calculation will include span distance , sag and tension in
transmission line considering safty and economic as the most important factor. The output is similar to
real laying transmission line and will be demonstrated as tower route graphics profile , detailed

calculation and mathematical analysis.
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(SAG - TENSION CALCULATION OF SAME ELEVATION TOWERS)
memame Ithuumfiinugessiudoty wihldussiswssmoniimaugad uaz

LUTNOOUMTAVDINTY 92BYATININA A INDA

A y B
Y |
r__ () 4
1Y
ot e e e e = | D e e e e e B L2 ———— .
WURY

7‘7?J/7' DT T I T I T T I I TIPS TP

o .
10 2-1 uamsszezndou uay usedalumy

2 21 wamal¥isiuh Seoithgniaogiive A uas B vuamiifiszessramohdy L aoes
wouidlugdaenne (catenary) uazligadiqregiiyn 0 Sidunu xy aulasld o dugaidudu oz
AUNTIRNDUNUTIRVBINOUUTUM (T) TEoEHioUMgATeITI (Y) LASANNETIVESa Y
wualda 2s) 14



13 s/
fnualv

A - s
T, = Ussvesashunnssuuiign o @lansu)

T = usefavesanouuiamm (Alansw)

L = s3osyam (1uA3)

w =1f‘l?lﬁﬂ‘llﬂ~1ff‘lﬂ¢iﬂﬂ3111tﬂ‘l (ATansupuns)
25 = ATNEIveIEIAINILL TR (uaT)

0 = jyuszvhudududaiuuuany  eafow)
A = fuimhdavesae (MTUFUANAT)
15IAIvDIAY T “?iigﬂim wm ldnnanuduldan (WorkingStress) ¥01a18 gaidag i
mhdavesay A nSo
T =GCA @.1)
i T, Hunssdavesmoiign p wazthm O fumnsznussuanuseiiesnld S 2 wode s
MUY X uazismunauae Y suevewstannsadsuiiuaumsdfaumsi 2.2) uaz
2.3)
Ty =Tp cos O 22)
Ty = Tp sin O g 2.3)
91031t 21 smfudiige 0 srhifluseieluuuauny Y uaSiseiamaun X whdy To
tay inarvessennuna 18 Op sefhiminanmuiauny Y shiy ws a1019nd1ld91uses

° ' ' o
AITMUNTIY OP Yauzey ludnnzaugasziimmuaumsi (2.4) ua 2.5)

T =T, (2.4)

Ty = WS 2.5)

ANFU (slope) YO T, i ldninmahaumsii 2.4) msdoaumsn @.5)
TX

tang = S (2.6)
TO

o ar A 1 =1
TuihueaReaiufinnued ds seninega p Hag p' AaNToUARUTIMINIIUAY X tazuny Y 18
T dX waz dY mwdadu

o A
UUAD tanf =

2.7

nngl dS = Jdx?+ dy?



uaz X =I

ds
2
1+ (EV—S-J
To
1| WS
(W) sinh (To J C 2.8)

4 as o a a A 1 Y
e Cy fie mmmmmsaumﬂm §an1auFudy Gnitial condition) Amdwesild 9n
annzE R szdhuifl X = 0 A S aelifihdy 0 & Wounumitasluaumst § o1d C=
0 siufleauns ol wesaunisi (2.8) A
X< To) son-![ VS
W T,
T
ag S= o)smh WX (2.9)
W T,
: - d
unumauMsn (2.9) avluaumsh 2.7) wld

Y= (—TQ) cosh[ﬂ) +C, (2.10)
w T, .

0

IJ A A' [ H H v -T
nAgin 2-1 TanzFudueziui® X = 0 uas Y = 0 doumusasluaumst 10 o218 C=22

3
s

4 L e
Wufio aumsnuiTevesaumsi (2.10)

wldh Y= (E)[cosh(ﬂj - 1} @.11)
W T,
UALTIA T, = VB2 + T
T2+ (WS)? @2.12)

o o 1 4
nnmsnszneeynsylomes Tuda 1w ld

()45

2T,
; d
nnglil 2-1 wwfuhmvesnnuemuMadu IR S wer szozudeu Y wasusaie T @

(2.13)

& o P
ANuEINTIINIE ssmldTasunuah X = L2 asluaums® 2.13) Teofiaumsesnaroiiu

2
g=L|, 1L(WL
2| 24T,

uanNusIMuLUAdu IR masas a1 =25

v 2
AU 28 =11+ | VL (2.14)
24\ T,

2
y-% 2.15)
0



2
1{ WL
T,=T|l+3 2.16)
T
4 = P ' LA - o @ a -
Hious IR Tyvausiiunumm X = L2 Aeusshsuuiae T ueq uazluanmmeSausedis T oy
o o 4 °
UANANIINUIIAG T, Msudniooniniy Fsmssnnumlasdsznuenléi =1, 714

: o (18]
2.8 mImszuzndeuazussdslumeiiotnan Iifhaassay

(SAG - TENSION CALCULATION OF DIFFERENCE ELEVATION TOWERS)

ﬂ’]iﬂNﬁ'lUi«ﬁ’J'NLﬂ"l A llaz 11 B “lumnmmi'fluum‘m ummqqmqsxﬂuﬂummu h 38

nuaumqﬂquﬂaaummqmﬂumq muﬁm‘luzﬂn 22

Y: "Y| = h
Y,

Hudn

NS (e e

/

7

717 22 1mﬂqszu:ndauua:maﬁﬂumuﬁaduuﬁudns:ﬁuﬁu
audld o duyandoudgavesmovunnim A duszisma X, uaz ¥ B Gy
TTOENN Xy
WA Xp+Xp=L 2.17)
vnaumsfl @.19) fumum X §o X; e X, exldrvesndeu v, uaw Y, fsaumsi
(2.18) ez (2.19)

2
Y, = “f;‘ (2.18)
0
2
TGH Y, = WX, (2.19)
2T,
ll?i h =Y,- Y,
w
(Xz -X ) (2.20)

=?I-‘;



w
= 'éTr;(Xz +X1)(X2 “Xx)

WL
=—(X,-X,) 2.21
2To( 2—X1) 2.21)
2T,h
X, -X;)==2 (222
(Xp-X)) = ) (2.22)
J :
NATUMIN (2.17) 1Az (2.21) w1 X; uaz X, TRaunsh 2.23) uas (2.24)
x, =L Tob (2.23)
2 WL
S O -
2 WL

PNTUMIH (2.23) uaz (2.24) $1 0 = 0 szl X1 = Xy = L2 #1 mnefansinentussdy
Rt uAth X, Tdsay uanshmoluiiduann hildga o efuentrumaclunsditiadud
v lild5uusedanasfauihu Tnanveumduuudndae

unusaumsi (2.23) asluaumsh 2.18) uay aumsh @24) asluaumsi (2.19) znay

e
Fuaumsit 2.25) uaz (2.26)

2
= X(E = _Tall) (2.25)
2T,\2 WL
2
y 1A _"_V_(}_+_T<>_h) (2.26)
2T, 02 WL

{ : d
uaz NAANMIN (2.16) Munua X 4e X1 Waz X Tuaumish (2.23) uay (2.24) 2 lduseda T uag

ar A
Ty, AAUAITN (2.27) Ua (2.28)

2 2
b = | e 2 (L_Ifﬁ) @.27)
2(T, ) (2" wL
2 2
T, =Tyl 1+ X (£+IQE) (2.28)
2\ ) (27 WL

2.9 svtizvhaasniuoIniiy (CLEARANCE FROM GROUND) ™2

] 3 A o w dv 0« 2 ga 3/ a 1 s
Tumsmssuumsdaiudediigiidesdilfannife  feannnwimnaiszozantlasans
; - ] o 4 s - o -y d
(clearance) “NINYAMIgAvBIT A NIITsUAUATINIR oawlasasievesdSauasninday Taefia
] y 1 A @ s ] & o
szosvinilnzdesegniuldioulvvesssiuusiu Ifheeemeds S lanlszinamsiunmsiadon
' A n' 4 1 a ; o ar
fis 6m + 0.01 m sio kv fuindiu szuzvhennulasadsimqatszaing 6 m. wldfumeluseiuusa
o~ o - 4 LY o 1Y 4’ 1 dyd 9 A dy [y n’: d .
aud Tuvwendsldrsdvusedu Ifhvesmogaiumiifesdeaudinau dniu Tuvaziivhasieme
y
U J as 3 1 A 1 ar a’
dadarsniaaiiaes  lwvusihmsfemodafifondl YUIums  swinging  9zdeesiiaTETang

b4 -2 .
sezanulaoanomaitl  uazdeude lemamsveedivesmoduilosnngumngluasnaveusiay

fe
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J = o o a’
MTNN 2.1 Wﬂﬂlli\lﬂu‘lﬂ'ﬂ']ﬂlﬁ:ﬁﬂz Clearance ¥93a0a4

728% Clearance (m)
115 kV 230 kV 500 kv
Ground 7.0 8.4 11.0
River 10.5 11.5 18.0
Highway 9.0 10.0 14.5
Railway 10.5 11.5 16.0
Electric Line 140 15.0 33.0

2.10 gnaagauaulvith ONSULATORS)
{q o [ & 1 o 3 2 g a

gunsaitszneufidigannetimilaluszuumedaiie gndaonuanliih Fufhuquaselsy
< P < ' A o 1 d P " a
gamemnaluema  wanfhmuuiusznhamoddestumdain/S vueailou "awi

¥
t - ar o A L
antonuan Iifh luszusaesdanammiofuminimihiidusuueasensindunis v
& o o o ) T o ] & 1 ]
fhszniemededinhalfesiylasandnduumuvoumds  uazifhufdamodaliiunseguuemds
18 dntudrgndrenuauihesdesamsonumudeussnssiimana Safanniminveadiody |
4 ke ' o
UTIRL Hag wannuTIRNTasEnumods tennmiu gndrenuan IWihezdesannsanudeusanse
¥ '
mytthlugng annzvesermeald MamednuusaaniTaense uay wsneniiian viomsyd
UURA (flashover) Taom ludagadaoussgazesnuunldimsmdo i biianutuisse
o a = &' 1 o 8y a @ t
fiaduazossnTodeandsnan 9 vuAaeen ilddeisnesssundon ussan uazdu vzwudh
o 1Y o o ﬂ a o 3 yﬂ a g & 4 &
anyaresgnnlsusIgainesiutiuai undnlivawdu  mysenuuuliiliuns viemuszoemaia; L
14 [ 1
(leakage distance) ¥0IRPNEwIHI1IYU HoTasaamsiiamsny aAfifauugndsliilevas
Y dat @ ¥ o o 4 v s < v
gnaleha Yereslianuuasaisnemunenatazma i Taslishnssuada lvariesinn
* v 1

vaizlFon Arszeed (eakage distance) vouszY szihmsTadudgaiidamoimih ldsgafizagndas

E
Tagmsda limwAvesgndisszuinasigaiu

v
[

' L
andenunhiihildsussuumodsfhusagaty Teagiunldfuegin a4 lihiuiloasnld
1
wiseendiu
n) manmnleimaunds (hard porcelain) sxiiufiuegitaly 3 ﬂmmawumuu (ﬂmugﬂﬂu
(¥511n) mswﬁnﬂivmnﬂawmuumuﬂmammnuamuqa (dielectric strength) HATNUABUIINN
ma'landndie linesinanse mmﬂmmlaUuuﬂawaqqmmu ua:nmﬁ'tgﬂﬂauﬂtyminﬂﬂs:ufri'a
‘Il 8/ 3/ s
naviouinn MmssinuAundouiithuiegiaue
»
2 \ -
gndasauniiihuunl  sediumsnanndiowinnsufioundey  Hdmmanvesdumiles
- - = L L] A 1 s
(china clay ¥30 kaolin) 46% , WANUT 18-33% waz fiulouda 12-30% nsandiunaufiuandafiu

»
Wi sshliliquanifmsmudoussdumanay  usanssimuna uaz manusonnudou
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Idfunsaduiiihdmesiifen wazd l¥fuuswinliihge 9 el dudu
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j’ Py v o Y o o 1 2 = Yo s o o ] as
awiuaunsamzAaldhe dhunahiansauad 1dhededlonFfuseduuseduit liqanmin

mmnsatniriavesgndisaun thawdavazmsldauvesssuvmeddidith 3 e

) [Y) . . I Y o o &
n) GRUILAUIUNIUATI (pin-type insulators) Wugndrehnumuluszuy 33 kv aan Fun
1 ) b 4
Seudazgnezrunsofuussiu i idszmna 25 kv dedeamsiiuus i i I8t aus
o 1 ¥ v o A as Y
aunsoi ldlasmadesynsugndiegeiinldidiu 2, 3, 4 gndassdeyn  sutulduilelFfused
Qs 2 o o a oA ﬂ’!’ [ e’/’ - o [y v @ o .
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% = To @ ] 2 a o 1 o a 4 A o
020920 ABYAUMUMEN taz daRatutvuvetma luumguIy Nesesiudy
Y a / Yy da @ Yy v 1t
v) gnduAME (posttype imsulators)  (Hugndashilinmsieunnningndasfiuasuds
unT unnanesldiueylu ssuudimie szurmodises uazsszuumeds Taemstaaaduaids
- o 1 A ' ] & “ uyve o7 74 ' 'Y
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porcelain units) H4az Ynssnums langnfasriaiifuusnumeldmsomauny q
14 . » 9 [ o ] o 1
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=) o A & o Aae as 1 o 9 s 8o Y as =]
i§aduie@enldfuszuy Iwihififtausedudng fuldvatsvua tavine 19fuseduussdu g
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qen71 33 kv 3wl uenninin sxdunadiuldi gndsasidnpasadieurunuuie q (dise)
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antudefnmmlddavesgndronuumanifoannsaiunieansaugndae ldmussduuse
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dulifhwesmeds wennmiumsgothaneiiuansiaidoms aansoosandoulmidume
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lumsiuanzussiavesmoifissedadsnr Tas'ludsssilsdusafafiseiinnion
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¥
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o J :}‘ " Af ar o e - -
maRmzagveatiomniu wifavuluilomsnieluvesgafosnivmedniduduoniauy  Tad

S da 3 o o - 2
dnlnguidiiatuinsniiumafemsnu MawAadodhidningvieimun

2.11 Tals11 (CORONA)

Talsn ilu‘f}mlaulsmgmsnfmﬁmlﬁmsqqnﬁlLﬁﬂ?nyuuuﬁwfhﬁaﬁf'lﬂﬁm?aqﬂﬂstu'"lﬂﬁw
usage  asdalalinn  dudumsqodendsMthedamitaeassuumeds Tasida IWihazgn
wlfou Tlifhiwdsnunnudou uas dos 08 waz wimintiih ﬁqt'iy'uﬂmf‘mﬂﬁﬂgmmﬁﬂ'Ism Tu
szunmudz ot 1dsany 2 Yszmsfe

1. godeida Iihvesszuy T Taonldnlse Tomd

2. mafandumsLazsudYgAdLINY
2.12 mdlWihgaudalalsn (cORONA Loss) ™

1ﬁasﬁﬂﬂﬂﬂgmsaﬁﬂTsuw?fu“lus:numuﬁqnzﬁﬂv’ﬁﬁﬂﬁwﬁq"lﬂﬁqugmﬁu??u‘luszuucfﬁ F.W.
Peek "lﬁ'mmsﬂiﬂmﬂnammﬂaaﬂuﬁ’mﬂﬁﬁﬁmsfuﬁ‘luqmﬂumsﬁmmm ArdaIhqouded

wannlalsvvesmead Wi nssuaadudiu

244 r ) —s . :

R o= 5(E+25) \/—D—_ = R S e g o AT (2.29)
do B, mdiihguidelalnh ; AlataddenTamasdonta

3 : AnlszneuanumudusIMA

f : ﬂ'nl!a! ; Hz el -

r : §ellvesmodntt ; om.

D D IZUSMNITNINAWAND ; em.

Vg ussduliih3Ingiuands

\% ;13 I 01089 § KV nentral (ms)

-* (3 1 0o o 2 ] d g g o ¥
Faummamiammmnds thgudoTnlah luaunsi 2.29) Siveuadonlugail
- manudegiug 25-120 Hz
- Selvsawdnir r Tana 0.25 om.

851U V/Vy ABannai 1.8

E 4
¥ 1dfuanmemaanzlnfininiu

w q’: ] J ° o, o a & 4 ] t

Anfusziu ldimssaummd thguds Tasd8msves E.w Peek 11u Tis Tiniuauly
dunnugyided q wie Wemdasidu v/v, fesnii 1.8

Tuszdudrdasidiu vivy fesnda 1.8 maldgasues Peterson szdnaldgndoaniugind

A J_o o !
Taghaumamarsids ithgodoInTsrhwes Peterson 9ziilu



P = 21 fF | —" X 10 Okw (2.30)
¢ - log D;r )

A S . o ' )

dio B : duileiduvosmdaufhgaudelnTsh (corona loss function)
A 4 1 L 1 L d
Fayuegiivdasidues V/vy Samsiai 1.2

P ' @ o '
m3ni 2.2 fwes B ; Hafduveamda fhgodelals

v/vd 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0 2.2
F 0.012 0.018 0.05 0.08 0.3 1.0 3.5 6.0 8.0
2.13 numiisathussmudseanly INDUCTANCE OF THREE-PHASE LINES) “**?
Position 1
R conductor a conductor ¢ conductor b _
'I a — e
Position 2
conductor b conductor a conductor ¢
1 I b—>

Position 3
conductor ¢

AW

conductor b conductor a

ncifor Ll -]
] I

II 11

|
i

I
31U 23 dnvazmsgdudumitmsvesmsdeaua
(transposition cycle of three-phase line)

U ci o e ‘
RGP RPN T IR T R TR o ﬂzﬁ‘lu

g, D

L = 2x10" In ) H/m  (perphase) 2.31)
S

nie L = 0.7411 log mH / mi (2.32)
S

lay D, = i/D12 x Dyy x Dy (2.33)

lﬁﬂ
Deq : fiﬁ:uzvhqmﬁxaszﬂ'imﬂﬁ (equivalent spacing) ; (m)
Ds : GMR of the conductor

1AL inductive reactance Aaia ity

XL

2w fL

-6 Deq
1.257x10 ° fln — €2/ m per phase (2.34)
D
S
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aaNA 1A 7Y (BUNDLED CONDUCTORS)
(p——
d d d
d
Cc—— Coarm)

- e

h
Y

zﬂﬁ 2-4 ANHULYOIAWAIY (bundled conductors)
(M) two-conductor bundle,
(V) three-conductor bundle,
(R) four-conductor bundle
(¥) bundled-conductor three-phase line with

horizontal tower
MIMUIUNIAT GMR Y8ITsVUMaIR1IAIY

AIMSY two-strand bundle =

-DZ = {mgxd)® = \/Dgxd 2.35)

@135V three-strand bundle

ot 9 33 2
D = 3(Dgxdxd) = 3 Dgxd . (236)

@135 four-strand bundle

D, = 1\5/(szdxdxdlelz)"' = 109 i/Dgxd’ 2.37)

de DD

: GMR (Self-GMD) of bundle conductor
D; : GMR of subconductor

d . distance between two subconductor
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TN MIN A WIT YU (PARALLEL-CIRCUIT THREE PHASE LINE)

2O
!

b(D Snr Dix l
!

yen——

71U 2-5 dnymzdeduvesmsrnmednhivesmvdimumales vy

» b4
Tumsfuauman inductance fiama voameduisamadsssvinuasyaiisziiu

DP

L = 2x107 In L: H/ mper phase (2.38)

D
)

&
o Deq : Mutual-GMD between three conductor parallel-circuit

Dy : Self-GMD ; GMR ; of parallel-circuit three phase line
o n’: 4 o A -
gaiumag q Nz ldluaumsy 2.38) szhinsan1dlag

¥
- MIMA Deg = Tum sl modified GMD methode 181 t519:R03tMIM Dy, Dy taw
' 2 o o ¥ fl o v o dv{] ' ' >

D., femnneu onusatossziiudvenliniuintiidy f1 Munal-GMD sewhalanisees

.’l’ A 1 al L) o Qs .- Q’l‘ l'l
Wu Tagh Dy, vanetant GMD serandnivesdd a fudninmuavearda b 1iuds

P — 3[np p P
p’, = 3/p%, xDIXD’, (2.39)
4. ;
Tasfinn Mutual-GMD senamaniiu
P 4 2
Dab =¥ (Dabx Dab')
p;, = 4/(p,.XD,) (2.40)

D:a = 4V(DcaXDca‘)2

1 t d ) v
- MsmA Dy : Wumsmaszssiuntimasnadanisluudasayes ssuvmumais
A 1 { s o k-4 1 a o
viflasmds  fiel Self-GMD %30 GMR mdy voudazasIdnih fio Mumiaved a fu 2, dumia
¥84 b N b; Hazd et c fu ¢ lay

P_3f —
Da =3 I)saxDsbesc (2.41)

d 1] [} 1
Taoff Self-GMD #5s GMR voduaazdwiviana dlu

D, = /D, xD
Dy, = /Dy xDg (2.42) '
D = D . XD

sC cc S
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4 . .o
118 Doy, Dy, Do ¢ actual distance EMTN 2 T 2, b DA b AT ¢ 04 ¢ MWEWY (m)

Dg : GMR of one conductor (m)

2.14 anug ihvesszuumudsmnaume (CAPACITANCE OF A THREE-PHASE LINE) %

manuy Mihszniwmeiuiimseavessruumedamunla sziilu
q, 27E
Co= o = o /o Fmtonemal (2.43)
Vo @D /1)
A J 1 :l o 1
B D,y : MszgzvimArMIINAdinveszuumudi

geometric mean of the three distance of three-phase line)

~ 3,
Deq = Dm = D12D23D31 m.

ae 1 FENAIEUBAYEIRINT (m)

; 7 [ 3y
dioormealin g, = 1 duiumniug Idfhanmatidmseamisaemaziiy

0.0556
C, = —— . 2.44
- ln(ch/r) AN 244

t 4
fi1 capacitive reactance s¥MINMWAVHINIBA LBy C, Tay
1

Xp = —— Qm 2.45
€~ amsc %1

TeANIWUUAIY (BUNDLED CONDUCTORS)

d
a a' Cc ¢

r4———— Dy, |‘ Dy—»

DJl »

o J P 9 o 1 -
EIJ‘YI 2-6 W'N'VIWNWlﬂ‘Uﬂi3SUUﬂ"lt.lﬁﬁff'lmﬂﬂ‘]fuﬂﬂ'\ﬂﬂ11]’3141111111’]5811']1J

2TE
c, = F/m (2.46)
Deq
lI.l —
Db
sC
#M5V two-strand bundle A1 modified GMR 211U

4\/ (ncd)2 = \/; 2.47)

#IM3V three-strand bundle

) (xdxd)® = 3\/rd—2 (2.48)

@3V four-strand bundle

]

4
p° \/ (rxdxdxdx21/2)4 = 1.094/rd’ (2.49)

sC



D‘S’c : modified GMR of bundle conductor; (m)
r : outside radius of subconductors; (m)
d : distance between two subconductors; (m)

3
LY

wude manug fhszndnaisfaimsea (tine-to-neutral capacitance) sziilu

27T X 8.85 X 10°12
C, =
Deq
Db
sC
" . 0.0556
) C, = UF/km.
Deq
1n —
Db

Hazan capacitive reactance Y93019AIU aoma i)zﬁ‘lu

1 2.862 D
Xc = = h’l s
27T an f Db

sC

3
eq = JDIZ XD23XD31 m.

MQ/km

ius D

mgaaa N NITVUTY (PARALLEL-CIRCUIT THREE-PHASE LINES)
g ihfsimseasemavesszuumodaumaians vy wlv

2TE
G\ § F/m to neutral
DP
eq
DP

SC

1 Mutual-GMD between three conductor parallel-circuit

In

4
wa DY

D?. : Self-GMD (GMR) of parallel-circuit three-phase lines

3 Q 5.5m <
g

m

bI

5.5m l
b (3 &
I

al

P O 5.5m O

(2.50)

(2.51)

(2.52)

(2.53)

A- ar o ' & 9 ]
Il“ﬂ 2-7 ANHUTAIBINYDINTINAWANNVOIT WA AN AT VU
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D, = 3/D% XDP, XD? 2.54)

ca

Taofieh GMD dossenhamadiu
D}, = (D, XDab')2
D., 4/(D,, XD, (2.55)

o

[}

1
[ 5]

— 2
Dga = 1 (DcaXDca’)

. - 4 . 4
msma DT Fauilunshamea GMR mAvmuavedazasanh luniura Ta
SC

DspC = VDsaC X Dst X DscC (2-56)

Tashia1 GMR voausazie sy

DsaC = V Daa' xXr
Dghe = A/ Dy, Xr 2.57)
DSCC = V Dcc' X1

4 : ] o a
@ie  D,,.Dyy.Dey : actual distance TEHINANIT a B3 ', b 4 blag ¢ 81 ' MURIFY ; (m)

I : outside radius of conductor ; (m)

2.15 ANNFuTUE sTn R TEIRT s WuumaaesddWh
(CURRENT AND VOLTAGE RELATIONS ON TRANSSMISSION LINE) ¥
TunssuismssnnaufemanSnamaihiigaden Tuszuudaidainhuezaunses
e azaInnng iy WotumnszuyIfhusiqeesamuszrsmavesmadainmdd it Tao
uradiu
- 01825205108 (Short Transmission Line) Tagszszmavosszuumedaliifu 80 nu.
- MoeaTzer1uAAN (Medium-Length Transmission Line) T202MNI¥0952ULM0cIz0g
Tus4 80 filawas 14 240 Alawas
- odeszerlng (Long Transmission Line) S¥85M199833 ¥ UUM0ehfin o100
240 filawns
WAooz ldmsfnnany mudwzerlnadhundn donnuushi ﬁufusnﬂnqyﬁ

meudiszezsneldn

s
]

Vgcosh ¥1 + IxZ sinh y1 (2.58)

!

w

Igcosh Y1 + Z&sinh’y 1 2.59)
Cc

faoylugyl general form ified Vg, I 14lugy
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Vs A B|[w%
= (2.60)
I c Dbl
TnofiA generalized circuit constant dnfumuodaszes Inadhy
A = cosh¥l
B = Zgsinhyl Q
sinhY1 2.61
c = =M |y amy s @61
Zc
D = coshyl = A
ftaz AD—BC =1
fuiuez'ld general form voamsiuInmodeszes lnadiy
V5 cosh Y1 Zsinhy 1 || W
= inhYy 1 2.62
SiK cosh 7'1 @62)
IS Zc IR
Py 3 P 1 o P o v
wazile] Vg, Ig Nadeamnsofiuinm Vg, I figasuld
coshYl —Zsinhyl
R Vs
= . (2.63)
sinhY1
Iz N cosh Y1 Ig
(o
Wuno Vo = Vicosh Y1 ~ IgZ sinhyl (2.64)
A
Ty = Tigosh Y1 = siny] (2.65)

(+]

2.16 Usz@nEnw (EFFICIENCY) ™

- L) A o Ot - ar 1 ﬂ’/’ ar
Tumsmmlsz@niameeszuy  FuzidhumsFouounnmda i Gad) mniu aa

3 < Y e - 4 .
uumﬂﬂs:ﬂa‘unaﬂmaqmvﬂmummzﬁ‘luﬁ:\wm mmmc’fwmu; R Ty

t(watt |
n - ZEReRT—— (2.66)
input(watt)
) \/;VRIRcos¢R _ Vgeosfr (2.67)
—\/;VSIScos(PS Vscosds

¥ 1 4 [ 1 4
Tuaumsi 2.67) i @ N IF 18 suuniiana nazssuvauma vennniidiamnsomldann

output
n = — (2.68)
output + loss
31
n = /3% st (2.69)

3% X cosiy + 31%R



2.17 wedidudlaavineisnfiadyu (PERCENT VOLTAGE REGULATION) ‘™

G‘I y g o A o A
mymhaiassngaduil wiludwenlimsutdanmnfouasveusswiiihi

& g aae
Tvan WeldFnuRuing

V5|~ W
% Vpeg = |——u-—|><1oo 2.70)
V|
o a4 o
Wufle iio Vg nafl
Y -V
% Vpeg = Vo] | KFL|x1oo @71
IVR.FLI
4
ie
Vs| : vwaveassuwihngaderemavasliii Tvan
o A as 1 a o
Vel @ vwevswseiuithigasudeavas Inaaduisa

s A a
[Vanel: vnaveussdiuIndhigasudemavas i Tnan

s é o v ) $
[Verl : vwevswssiulnihiigasvdemavas Inaadudisa wold [V | aefi

[N s S
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3.1 ° o v Aq v 1 [18]
o o o davy & A v o . 4 v
MIAIUMIZAVUTAUN TN 921T0A29M TR IUIUM Economic Voltage F192A0INT 1
9 ar dyél
Jayamiiife
- szeznalumsaa

- Load Nlatgnevesmeds
- Power factor 49332UU

A [ o o ci \ =
ﬁumsmﬂi’flumsmmmm szAuuIRUNmzanlumsas Ao

Economic Voltage = 5.51’—E—+—P—
L6 150

Qs o § o d
Economic Voltage fla szAuussduilseniangalumsds av)
L fio szogmalumsae km)
g
P 19 Load filarumavesaiudy aw)
Tumsdiaesdludszmelng msIiihhendauradszmene s ldasduusadumasgudie 1s,
L
o L4 L o s A o
230 , 500 kV Ay sfeadenssiuussiulumsdaiioudumnasgmvesms Wi Fai'ldTaoms
& a as = 3 a ar 3 4
@enTzauus i uINATgIU Nndifleay Economic Voltage iga
3.9 " A o {13]
& o ad o o
msdenunameimnzayszlivuaoudeil

- amnsnszua Inaludnihonaunis
L= P
max \/—3- kV cos 8

L. e nszuagaqaluamodnii A)
P #p Load Rlmemevemioda kW)
KV fo seuussduiidensa V)
cos © 19 Power factor 49932111
- e L, uaz I, 90
Iavg = 0.7 Loy

Im\s = 1'08 Ian
a &' = s o o . ¥
- MMUIUNUNHUIAAVDITYNINUIZTUIIN Kelvin's Law TﬂU".‘]ﬂ’ﬂJﬂ'ﬁ



A= \/Imz.R.8760.e
C.r. 10

? 4 oy . d 2
A fie Huimhdafimunzen (msnia)
R A9 ANNATUNIUYEIAY ( Ohm )
e A9 TIAVDINGINY

& L Af o Y o
C fin IMvesgdirenuivda
»

o o A

r 1t dasmenifiouazsasufousia

- fwrsuduruguinaann
[4a
D = |22
T

¥
D fio [uruguinan (317)

A
U9

s 1, [ k4
A fie Wuimthaafimumzeay (M)
- henmonldaTalas
Q L ar L] A % 1 Y
11 D Tiftsudymeds AcSR Al lutlszmsing $s flog 3 vila Ao
M D<084 I¥Fmevua 477 McM
084 <D <1235 l¥mevuim 795 MCM
D>1235 l¥mevna 1272 MCM
. ' ] (4,51
3.3 N1INIIUAT Capacitance, Inductance, Xy, X
A vy v 3 ' 0 q ¥ o
wa'ldvnamonds sznswdeyadeg nnmsme s l¥annsesiuaam

] p dy
parameter 149 v093zuY lAdai

D -12
L=2x10" g JAE 27 x 8.85x10
Ds In (ch /DSC)
1
X, =27fL X =
L ¢ 2rnfC
-nsdi 115 kv
o
MNUTINY?
D, =3/56x5.6x34 =442 ag
s -3 d
Dg = GMR vasmeganihnly founnaisia ey
o o @ o =‘ 9/ o
DSC = 5?{3J1!ﬂ~1ﬂ'l{lﬂ'lu1ﬂ1‘lf ( r) NYUNNAITNI UAT
WTY
D, =2/4.6816 x 4.6851 x 6.364 = 5.1874 A3
Ds = /8.857xGMRx+/5.55xGMRx8.857xGMR was

Dsc =3Y/8.857 x1 x4/5.55 x 1 x+/8.857 xr1 s
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1 1 o 1 J o o
- n3dl 280 kV' meoeeziiuiuy 2 Bundle Rilisusvesen iy Bundle = 45 %.31.

'J\I‘Uﬂ;)lﬂ?
D, =3¥/9x9x18 = 11.339 - A
D =+/0.45 x GMR wAs
Dgc =v/0.45x1 wA3
N5
D, =4/7.7921 x 7.7981 x 10.8205 = 8.6956 A3

Dg = '3\/'\/ 14.93x+/ 0.45xGMRx'\/ 9.92x~/0.45xGMR X‘\/ 1493x+/0.45xGMR a3
Dyc = §\/'\/14.93 x /045 xr x«/9.92 x ~/045xr x«/14.93 x /045 xr ns

[1] N H
- 0581 500 kV  ludszmetInelfiawie 199597 war arwdwniuuuy 4 Bundle fiiszpe

wuserInmeanilu Bundle = 45 9.3

D, =3/13x13x26 = 16.379 s
Ds =109 4/0.45> x GMR a3
Dgc =109 4/0.45° xr a3
o a o [4,5)
8.4 masnnalmmesniuaty
mefinan Damusnfiaduannsoiun ldai

- gy (Recieving End)
kV
NG}

P

rIN_& o
«/;. kV.cos6

- MAA (Sending End)

Vi =

I

Vg = Vrcosh YW+ 1,.Zsinh Y

I =M+ I cosh Y/
ZC
- Taamusniadh
%Reg =l,£,nl_'ﬁ,‘£l . 100%
Vr,ﬂ
3.5 MIMIMIBITHMNUELAIINGININUHYT
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' 4 o =& o ¥
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¥
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1 4

o o { v &
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L 4

3282959 = ( 142U Dot Tunmn ) X 50,000 / 100 2

3292979 = ( 11U Dot 1w ) X 50,000 X 0.0254 / 100 nas
1A $1u9U Dot = 1 92'ldh
3262959 = 1 X 50,000 X 0.0254 / 100

= 12.7 uag

»
o’

A1 1 Dot Tuam 92Ny 5283 12.7 IR

] =
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L. v - 4 o é
naannmanaaey Isupsuisuiuszunese Ao nmmsnuaihdunie 90

mmsnun Iihon eusiang t o.masTn Sefiszoemadszne 300 Alawes wazsioidelvih

Uszaal 2000 MW

wamsnaa i suslung 89 emazln ssdsenondis uuamsnaisee 500 KV

H * »
HUUNITRGD 2 uu7 fio lLU'JﬁJ'IuGl&”JU’Oi]ﬂ uagz LLH’Jﬁ"Iuﬂz'S’uﬂﬂ 'I-T'Uﬁﬂ TUTINADIUIVZNIANF

shduaz 1000 Mw ™

Namsnﬂaaﬂuﬂ'au‘ummﬁmﬂzﬁmﬂﬂﬁufluﬁhﬁ

TRANSMISSION DESIGN AND ANALYSIS

SELECT VOLTAGE

THE DISTANCE OF TRANSMISSION LINE = 300.00 km
LOAD OF TRANSMISSION LINE = 1000000.00 kW
POWER FACTOR = 0.80

THE COMFORTABLE VOLTAGE TO SEND = 555.13 kv
SELECT VOLTAGE = 500.00 kv

SELECT CABLE

SINGLE CIRCUIT CONDUCTOR

‘'TWO-STRAND BUNDLE

USES ACSR CONDUCTOR

CURRENT IN CONDUCTOR
I = 1443.38 A/Phase = 721.69 A/Conductor
Iav = 1010.36 A/Phase = 505.18 A/Conductor
Irms = 1091.19 A/Phase = 545.60 A/Conductor

CROSS-SECTION AREA = 5.7155 SQUARE INCHES

DIAMETER = 2.6976 INCHES

NORMINAL SIZE = 1272 MCM

WEIGHT OF CONDUCTOR PER METER = 2.0400 kg

LINE PARAMETER OF 1272 MCM CONDUCTOR
R

= 0.02100 oOhm/Phase/Mile
L = 1.21600 mH/Phase/Mile
[of = 0.01702 uF/Phase/Mile
XL = 0.38202 Ohm/Phase/Mile
XC = 0.18697 MegaOhm/Phase/Mile

CALCULATE VOLTAGE REGULATION
AT RECIEVING END
Vr = 500kxv/]3)
= 288675.13 Volt to neutral
Ir = 1000000.00kW/ (I3 x 500kV % Cos@)
= 1443.38 Amp
AT SENDING END
Vs Vx.coshyl + IrZc.sinhyl
301927.38 Volt to neutral
Is = Vr.sinhyl/Zc + Ir.coshyl
=  1420.55 Anp
VOLTAGE REGULATION
= |ve,nil-]ve, £1]x 100 %
[ve, £1]
8.4629 %
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NUMBER OF INTERVAL = 5

STATION (m) 3 ELEVATION (m) 2 Type
0 400 Gr
534 400 Gr

STATION (m) : ELEVATION (m) : Type
0 400 Gr

68 400 Gr

N 200 Ri

125 200 Ri
153 400 Gr
597 500 Gr
984 600 Gr
1331 600 Gr




511 600 . Gr

540 200 Ri

540 200 Ri

568 2597040 Gr

738 700 Gr
INTERVAL ¢4

ANGLE = 20.6 Deg DISTANCE = 0.613 km

STATION (m) A ELEVATION (m) . Type
0 700 Gr

128 600 Gr
613 600 Gr

STATION (m) i ELEVATION (m) e Type
0 600 Gr
74 600 Gr
102 200 Ri
131 200 Ri
159 600 Gr
95k 600 Gr

& o o $
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DISTANCE = ~0.534km PROFILE DATA INTERVAL 1

900 .80

Use'Cursor ke’ to Move, "PgUp. PgDn" to Change Interval, 2, 4, B, 8" to Rescale, “Fsc'” to Exit(or Uses Mouse)
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DISTANCE = 1.331km PROFILE DATA INTERVAL 2

750.00
700.00
650.00

’/,]-__‘____ﬂ____A———
600.00 S X R

550.00 /‘

4e3.00 -
i i
i |
359.00 !
-0 ¢ et r!
l[ &
1 200 .90 404 .00 608 .00 800 .06 19649 . 7S 1200.00 1400 .90 16600 .00 1809 .00
B Sl : REF R ; ok & °:
{1 i {
| | ! i
H | ';
B |
| :
i { i
a | |
! f i
14 | H

Use”Cursor key” to Move, "PgUp; PgDn'” to Change Interval, "2, 4, 6. B to Rescale, "Esc” to Exit(or Uses Mouse)

4

DISTANCE = " 0.738Kkm PROFILE: DATA INTERVAL 3

750.080

700.00

60a.08 T

$50.00
500.00
asa.oa

N {
400,00
35e8.ea \

106 .90 200 .00 300 .00 409 .80 509 .08

UseCursor ey to Nove, PgUp, Pebi” to Change Interval 2, 4, 5, 87 U6 Reseale, =0 (o Exitior Uses Motise)
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DISTANCE = 0.613km PROFILE DATA INTERVAL 4

| seo.ee

Use"Cursor key” to Move, "PgUp. PeDn'” to Change Interval, "2, 4, B, 8” to Rescale, "Fsc” to Exit(or Uses Mouse)
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DISTANCE = 0.551km PROFILE DATA INTERVAL

o=

Use''Cursor key"’ to M[;vé, "PgUp APgDn" to Change Interval, '2 4, 6. 8" to P.eséaje. "Ese” to E.\'ll(ol‘USEi Molme)
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INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 0.534 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.27 ' ®
SPAN = 465.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
TL =  2751.17 kg
T2 =  2751.84 kg

TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION =
TOWER ELEVATION = 400.00

TOWER HIEGHT 31.60 m
SPAN = 69.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
TL =  2711.28 kg
T2 =

2710.61 kg

INTERVAL 2 TOWER ANGLE = 14.6 DISTANCE = 1.331 km

TOWER NO. 1 TOWER TYPE DT 20
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION == 0.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.27 m
SPAN = 615.00 m
DIFFERENT LEVEL = 104.65 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2715.00" kg
T2 = 2929.17 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 615.00 m
TOWER ELEVATION = 504.65

TOWER HIEGHT 31.60 m
SPAN = 405.00 m
DIFFERENT LEVEL = 95.35:m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2719533 kg
T2 = 2913.84 kg

TOWER NO. 3 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 1020.00 m

TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.60 m
SPAN = 311.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl =  2728.90 kg
T2 =  2728.23 kg



INTERVAL 3

TOWER ANGLE = 2.9 DISTANCE = 0.738 km

TOWER NO. 1 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.27 m
SPAN = 620.00 m
DIFFERENT LEVEL = 100.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
Tl =  2716.93 kg
T2 = 2921.61 kg
TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 620.00 m
TOWER ELEVATION = 700.00
TOWER HIEGHT = 31.60 m
SPAN = 118.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
T0 = 2710.00 kg
Tl = 2713.02 kg
T2 = 2712.35 kg

INTERVAL 4

TOWER ANGLE = 20.6 DISTANCE = 0.613 km

TOWER NO. 1 TOWER TYPE DT 40

INSULATOR : Tension Type,25 Insulators/line
TOWER STATION = 0.00m
TOWER ELEVATION = 700.00
TOWER HIEGHT = 31.27 m
SPAN = 613.00 m
DIFFERENT LEVEL = -100.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2920.19 kg
T2 = 2716.19 kg

INTERVAL 5

TOWER ANGLE = 34.9 DISTANCE = 0.551 km

TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type, 25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.27 m
SPAN = 465.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
T0 = 2710.00 kg
Tl = 2751.17 kg
T2 = 2751.84 kg
TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 465.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.60 m
SPAN = 86.00 m

DIFFERENT LEVEL =

0.00 m
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TENSION IN CONDUCTOR

TO =  2710.00 kg
Tl =  2711.78 kg
T2 =  2711.10 kg

TOWER NO. 3 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 551.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.27 m

1 a" | a ) - a o o PV
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NUMBER OF INTERVAL = 5

INTERVAL 1

ANGLE = 0.0 Deg DISTANCE = 0.49611 km

STATION (m) . ELEVATION (m) p Type
0 485 Gr
5 486 Gr *
10 487 Gr
15 487 Gr
20 485 o
25 483 Gr
30 480 Gr
35 478 Gr
40 © 473 Gr
45 469 Gr
50 467 Gr
55 466 Gr
60 466 Gr
65 468 Gr
70 470 Gr
75 473 Gr
80 474 Gr
85 475 Gr
30 476 Gr
95 477 Gr
100 478 Gr
105 479 Gr
110 480 Gr
115 479 Gr
120 478 Gr
125 477 Gr
130 475 Gr
135 473 Gr
140 470 Gr
145 469 Gr
150 466 Gr
155 465 Gr
160 463 Gr
165 460 Gr
170 458 Gr
175 454 Gr
180 452 Gr
185 449 Gr
190 446 Gr
195 444 Gr
200 440 Gr
205 439 Gr
210 436 Gxr
215 434 Gr
220 432 Gr
225 430 Gr
230 429 Gr
235 427 Gr
240 426 Gr
245 425 Gr
250 424 Gr
255 423 Gr

260 422 Gr
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265 421 Gr
270 421 Gr
275 . 420 Gr
280 420 Gr
285 419 Gr
290 418 Gr
295 418 Gr
300 ' 418 Gr
305 418 Gr
310 419 Gr
315 419 Gr
320 420 Gr
325 421 Gr
330 423 Gr
335 425 r
340 427 Gr
345 428 Gr
350 429 Gr
355 431 Gr
360 433 Gr
365 436 Gr
370 438 Gr
375 440 Gr
380 442 Gr
385 445 Gr
390 447 Gr
395 449 Gr
400 452 Gr
405 454 Gr
410 457 Gr
415 459 Gr
420 462 Gr
425 465 Gr
430 468 Gr
435 471 Gr
440 474’ Gr
445 477 Gr
450 479 Gr
455 481 Gr
460 482 Gr
465 482 Gr
470 483 Gr
475 483 Gr
480 484 Gr
485 484 Gr
490 484 Gr
495 484 Gr’
496 484 Gr
INTERVAL 2

ANGLE = 10.0 Deg DISTANCE = 1.47793 km

STATION (m) ? ELEVATION (m) 3 Type
0 484 Gr

5 485 Gr
10 485 Gr
15 486 Gr
20 485 Gr
25 483 Gr
30 480 Gr
35 477 Gr
40 473 Gr
45 471 Gr
50 469 Gr
55 467 Gr
60 465 Gr
65 463 Gr
70 460 Gr
75 457 Gr
80 456 Gr
85 454 Gr
90 452 Gr
95 450 Gr
100 448 Gr
105 445 Gr
110 444 Gr
115 442 Gr

120 440 Gr



585

590-

595
600
605
610
615
620
625
630
635
640
645
650
655
660
665
670
675
680

439
438
436
434
432
430
428
427
425
424
423
200
100
100
200
460
462
465
467
468

471
470
468
465
465
467
470
475
474
475
476
477

477
476
475
475
476
479
482
485
490
492
493
493
494
495
496
497
497
496
495
495
495
495
495
496
498
500
502
503
504
505
505
506
507
508
509
510
510
511
512
512
513
513
514
514
516
517
519

40



685
690
695
700
705
710
715
720
725
730
735
740
745
750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850
855
860
865
870
875
880
885
830
895
900
905
910
915
920
925
930
935
940
945
950
955
960
965
970
975
980
985
990
995
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1080
1055
1060
1065
1070
1075
1080
1085

522
524
526
528
530
532
534
536
537
539
541
542
543
545
546
547
549
549
550
551
552
552
553
554
555
556
556
557
558
558
559
560
561
581
563
564
565
565
566
568
569
571
573
576

581
583
584
584
584
584
584
583
583
584
586
588
590
593
595
597
599
601
603
605
606
607
608
609
609
609
610
610
610
611
611
612
612
613
613
614

41



42

1090 614 Gr
1095 615 Gr
1100 615 Gr
1105 616 Gr
1110 616 Gr
1115 616 Gr
1120 615 Gr
1125 615 Gr
1130 614 Gr
1135 613 Gr
1140 612 Gr
1145 611 Gr
1150 610 Gr
1155 609 Gr
1160 608 Gr
1165 607 Gr
1170 606 Gr
1175 605 Gr
1200 605 Gr
1205 550 Ri
1225 400 Ri
1250 400 Ri
1275 550 Ri
1280 607 Gr
1285 - 610 Gr
1290 615 Gr
1285 619 Gr
1300 625 Gr
1305 628 Gr
1310 630 Gr
1315 634 Gr
1320 637 Gr
1325 640 Gxr
1330 644 Gr
1335 647 Gr
1340 650 Gr
1345 654 Gr
1350 657 Gr
1355 660 Gr
1360 663 Gr
1365 667 Gr
1370 670 Gr
1375 673 Gr
1380 676 Gr
1385 678 Gr
1390 680 Gr
1395 683 Gr
1400 685 Gr
1405 687 Gr
1410 689 Gr
1415 690 Gr
1420 691 Gr
1425 692 Gr
1430 693 Gr
1435 694 Gr
1440 695 Gr
1445 696 Gr
1450 696 Gr
1455 697 Gr
1460 697 Gr
1465 697 Gr
1470 697 Gr
1475 697 Gr
1477 697 Gr
INTERVAL 3

ANGLE = 14.6 Deg DISTANCE =  0.71525 km

STATION (m) 2 ELEVATION (m) : Type
0 697 Gr
S 697 Gr
10 696 Gr
15 695 Gr
20 692 Gr
25 687 Gr
30 692 Gr
35 697 Gr

40 698 Gxr
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50

55

60

65

70

75

80

85

90

95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445

699
700
700
701
701
700
699
698
696
693
691
688
685
682
680
679
677
675
673
670
668
666
664
662
660
659
658
656
655
654
653
652
651
649
648
647
646
645
643
642
641
640
640
639
639
639
638
638
638
637
637
637
637
637
638
639
639
640
641
642
643
645
646
647
648
650
651
653
655
657
658
660
662
664
666
667
669
672
674
677
679



450 681 Gr

455 684 Gr
460 686 Gr
465 689 Gr
470 691 Gr
475 693 Gr
480 696 Gr
485 699 Gr
490 703 Gr
495 706 Gr
500 710 Gr
505 712 Gr
510 713 Gr
515 713 Gr
520 712 Gr
525 711 Gr
530 710 Gr
535 708 Ri
540 706 Ri
545 702 Ri
550 698 Ri
555 695 Ri
560 693 Ri
565 692 Ri
570 692 Ri
575 697 Ri
580 703 Ri
585 709 Ri
590 713 Gr
595 717 Gr
600 719 Gr
605 720 Gr
610 721 Gxr
615 721 Gr
620 720 Gr
625 720 Gr
630 719 Gr
635 717 Gr
640 716 Gr
645 713 Ri
650 708 Ri
655 703 Ri
660 699 Ri
. 665 698 Ri
670 698 Ri
675 700 Ri
680 712 Ri
685 716 Gr
690 720 Gr
695 722 Gx
700 725 Gr
705 728 Gr
710 730 Gr
715 730 Gr
INTERVAL 4
ANGLE = 17.7 Deg DISTANCE = 0.61227 km
STATION (m) 3 ELEVATION (m) 3 Type
0 730 Gr
S 730 Gr
10 730 Gr
15 727 Gr
20 722 Gr
25 718 Gr
30 715 Gr
35 713 Gr
40 710 Gr
45 707 Gr
50 705 Gr
55 702 Gr
60 701 Gr
65 700 Gr
70 698 Gr
75 697 Gr
80 696 Gr
85 695 Gr

920 694 Gr



195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
380
395
400
405
410
415
420

430
435
440
445
450
455
460
465
470
475
480
485
490
495

693
692
690
688
687
685
683
680
678
674
669
665
661
658
662
664
665
665
665
664
662
661
659
663
664
666
666
666
666
666
666
665
664
664
663
662
660
659
658
656
655
653
652
650
647
645
643
642
641
640
638
637
636
635
635
634
634
634
634
635
635
636
637
638
638
640
641
643
645
647
649
649
650
650
650
650
650
650
649
649
648
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500 647 Gr
505 645 Gr
510 643 Gr
515 641 Gr
520 637 Gr
525 634 Gr
530 633 Gr
535 632 cr
540 629 Gr
545 631 6r
550 634 Gr
555 637 Gr
560 640 Gr
565 644 Gr
570 647 Gr
575 651 Gr
580 653 Gr
585 656 Gr
590 659 Gx
595 662 6r
600 665 Gr
605 669 Gr
610 673 Gr
612 674 Gr

INTERVAL 5

ANGLE = 28.7 Deg DISTANCE = 0.50847 km

STATION (m) 3 ELEVATION (m) 3 Type
0 674 Gr

5 675 Gr
10 674 Gr
15 673 Gr
20 670 Gr
25 667 Gr
30 664 Gr
35 660 Gr
40 655 Gr
45 653 Gr
50 649 Gr
55 646 Gr
60 643 Gr
65 641 Gr
70 639 Gr
75 635 Gr
80 631 Gr
85 627 Gr
S0 623 Gr
95 620 Gr
100 618 Gr
105 615 Gr
110 612 Gr
115 609 Gr
120 607 Gr
125 606 Gr
130 604 Gr
135 602 Gr
140 601 Gr
145 601 Gr
150 600 Gr
155 600 Gr
160 600 Gr
165 600 Gr
170 600 Gr
175 600 Gr
180 601 Gr
185 602 Gr
190 603 Gr
195 605 Gr
200 606 Gr
205 608 Gr
210 610 Gr
215 612 Gr
220 614 Gr
225 616 Gr
230 619 Gr
235 621 Gr

240 623 Gr



245 625 Gr
250 627 Gr
255 629 Gr
260 631 Gr
265 632 Gr
270 634 Gr
275 636 Gr
280 637 Gr
285 637 Gr
290 637 Gr
295 636 cr
300 633 Gr
305 630 Gr
310 625 Gr
315 621 Gr
320 618 Gr
325 616 Gr
330 612 Gr
335 607 Gr
340 604 Gr
345 601 Gr
350 598 Gr
355 595 Gr
360 593 Gr
365 590 Gr
370 589 Gr
375 587 Gr
380 585 Gr
385 584 Gr
390 583 Gr
395 582 Gr
400 582 6r
405 583 Gr
410 584 Gr
415 585 Gr
420 587 Gr
425 589 Gr
430 591 Gr
435 594 Gr
440 596 6r
445 598 Gr
450 600 Gr
455 603 Gr
460 605 Gr
465 608 Gr
470 610 Gr
475 613 Gr
480 616 Gr
485 619 Gr
490 621 Gr
495 624 G
500 625 Gr
505 627 Gr
508 628 Gr
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DISTANCE = - 0.496km PROFILE DATA INTERVAL 1

f 750.00

650.00

DISTANCE = 1.477km PROFILE DATA INTERVAL 2
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Use'Cursor key'” to Move, "PgUp, Pgbn”. to Change Interval, "2, 4, 6, 8" to Rescale, "Esc” to Exit{or Uses Mouse)
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DISTANCE = 0.715km PROFILE DATA INTERVAL 3
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Use'Cursor key” to Move, "PgUp. PgDn” to Change Interval, "2, 4. 6, 8” to Rescale, "Fs” to Exit(or Uses Mouse)
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0.508km PROFILE DATA INTERVAL 5

758.80
._700.00
658 .09

600.00

Use''Cursor ké§ * ko Mov

d d g rapd § WK i
UM 4-11 wananw Profile W 1d9n Tesunsulaomsflouannldanmsdisaneis 9299

INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 0.496 km

TOWER NO. 1 TOWER TYPE DT 60

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = .
TOWER ELEVATION = 485.00

TOWER HIEGHT 31.27 m
SPAN = 496.00 m
DIFFERENT LEVEL = -1.00 m
TENSION IN CONDUCTOR :
TO = 2710.00" kg
Tl = 2758.25 kg
T2 =  2756.21 kg

INTERVAL 2 TOWER ANGLE = 10.0 DISTANCE = 1.477 km

TOWER NO. 1 TOWER TYPE DT 20

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION =
TOWER ELEVATION = 484.00

TOWER HIEGHT 31.27 m
SPAN = 785.00 m
DIFFERENT LEVEL = 68.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
TL =  2768.86 kg
T2 = 2908.25 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
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TOWER STATION = 785.00 m
TOWER ELEVATION = 552.00
TOWER HIEGHT = 31.60 m
SPAN = 329.00 m
DIFFERENT LEVEL = 64.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
Tl =  2716.77 kg
T2 =  2847.33 kg

TOWER NO. 3 TOWER TYPE

SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 1114.00 m
TOWER ELEVATION = 616.00
TOWER HIEGHT = 31.60 m
SPAN = 363.00 m
DIFFERENT LEVEL = 81.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2719.93 kg
T2 = 2884.50 kg

INTERVAL 3

TOWER ANGLE ==

14.6

DISTANCE = 0.715 km

TOWER NO. 1 TOWER TYPE
INSULATOR :

DT 20

Tension Type,25 Insulators/line

TOWER STATION - 0.00m
TOWER ELEVATION = 697.00
TOWER HIEGHT = 31.27 n
SPAN = 624.00 m
DIFFERENT LEVEL = 23.00m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
Tl =  2762.84 kq
T2 = 2810.43 kg
TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 624.00 m
TOWER ELEVATION = 720.00
TOWER HIEGHT = 31.60 m
SPAN = 91.00 m
DIFFERENT LEVEL = 10.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
TL = 2717.03 kg
T2 = 2736.75 kg
INTERVAL 4 TOWER ANGLE = 17.7 DISTANCE = 0.612 km
TOWER NO. 1 TOWER TYPE DT 20
INSULATOR : Tension Type,25 Insulators/line
TOWER STATION = 0.00 m
TOWER ELEVATION = 730.00
TOWER HIEGHT = 31.27T m
SPAN = 612.00 m
DIFFERENT LEVEL = -56.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2850.36 kg
T2 = 2736.12 kg
INTERVAL 5 TOWER ANGLE = 28.7 DISTANCE = 0.508 km
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TOWER NO. 1. TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = §74.00
TOWER HIEGHT = 31.27 m
SPAN = 508.00 m
DIFFERENT LEVEL = -46.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2817.57 kg
T2 =  2723.73 kg

TOWER NO. 2 TOWER TYPE DT 60
INSULATOR : Tension Type, 25 Insulators/line

TOWER STATION = 508.00 m
TOWER ELEVATION = 628.00
TOWER HIEGHT = 31.27 m
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191 p(x) WILINTINAUANAITN Elevation 1AL

NUMBER OF INTERVAL = 5

INTERVAL 1

ANGLE = 0.0 Deg DISTANCE = 0.534 km

STATION (m) s ELEVATION(m) 3 Type
0 485 Gr
25 483 Gr
50 467 Gr
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100 478 Gr
125 4717 Gr
150 466 Gr
175 454 Gr
200 440 Gr
225 430 Gr
250 424 Gr
275 420 Gr
300 418 Gr
325 421 Gr
350 429 Gr
375 440 Gr
400 452 Gr
425 465 Gr
450 479 Gr
475 483 Gr
496 484 Gr

INTERVAL 2

ANGLE = 14.6 Deg DISTANCE = 1.331 km

STATION (m) 2 ELEVATION (m) 2 Type
0 484 Gr

25 483 Gr
50 469 Gr
75 457 Gr
100 448 Gr
125 439 Gr
150 430 Gr
175 423 Gr
225 200 Ri
250 100 Ri
275 100 Ri
300 100 Ri
325 100 Ri
350 200 Ri
375 468 Gr
400 465 Gr
425 474 Gr
450 477 Gr
475 479 Gr
500 493 Gr
525 497 Gr
550 495 Gr
575 500 Gr
600 505 Gr
625 510 Gr
650 513 Gr
675 517 Gr
700 528 Gr
725 537 Gr
750 545 Gr
775 550 Gr
800 554 Gr
825 558 Gr
850 561 Gr
875 566 Gr
900 576 Gr
925 584 Gr
950 583 Gr
975 583 Gr
1000 603 Gr
1025 609 Gr
1050 610 Gr
1075 613 Gr
1100 615 Gr
1125 615 Gr
1150 610 Gr
1175 605 Gr
1275 400 . Ri
1300 625 Gr
1325 640 Gr
1350 657 Gxr
1375 673 Gr
1400 685 Gr
1425 692 Gr
1450 696 Gr

1475 697 Gr



1477 697 Gr

INTERVAL 3

ANGLE = 2.9 Deg DISTANCE = 0.738 km

STATION (m) ? ELEVATION () 3 Type
0 697 Gr

25 687 6x
50 700 Gr
75 699 Gr
100 688 Gr
125 677 Gr
150 666 Gr
175 658 Gr
200 652 Gr
225 646 Gr
250 640 Gr
275 638 Gr
300 637 Gr
325 639 Gr
350 645 Gr
375 651 Gr
400 660 Gr
425 669 Gr
450 681 Gr
475 693 r
500 710 Gr
525 711 Gr
550 698 Ri
575 697 ) ra
600 719 Gr
625 720 Gr
650 708 Ri
675 700 Ri
700 725 Gr
715 730 Gr

INTERVAL 4

ANGLE = 20.6 Deg DISTANCE = 0.613 km

STATION (m) 3 ELEVATION(m)  *  Type
0 730 Gr
25 718 Gr
50 705 Gr
75 697 Gr
100 692 Gr
125 683 Gr
150 665 Ri
175 665 Gr
200 661 Ri
225 666 Gr
250 665 Gr
275 660 Gr
300 653 Gr
325 643 Gr
350 637 Gr
375 634 Gr
400 636 Gr
425 641 Gr
450 649 Gr
475 650 Gr
500 647 Gr
525 634 Gr
550 634 Gr
575 651 Gr
600 665 Gr
612 674 Gr

INTERVAL 5
ANGLE = 34.9 Deg DISTANCE = 0.551 km

STATION () 3 ELEVATION (m) 2 Type




0 674 Gr

25 667 Gr
50 649 Gr
75 635 Gr
100 618 Gr
125 606 Gr
150 600 Gr
175 600 Gr
200 606 Gr
225 616 Gr
250 627 Gr
275 636 Gr
300 633 Gr
825 616 Gr
350 598 Gr
375 587 Gr
400 582 Gr
425 589 Gr
450 600 Gr
475 613 Gr
500 625 Gr

508 628 Gr

E 750.00

700 .80

650.00

600 .00

| ae0.00

Use"Cursor kéy' to Moi‘é. "PgUp»,ng‘Dn" to ljmnge Interval, '2. 4, 6, 8" to Rcsénle. "Esc” to Erﬂ't(ovr‘ Uses Mouse)
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DISTANCE = = 1.331km PROFILE DATA INTERVAL 2
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1000.00 120000 | 1400 .90 1660.90 1800.08
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DISTANCE = . -0.738km PROFILE  DATA

| 7se.08 I PR M } i R et

i L !
LA st 8

R

199 .89

|
i

{
¥
|
| |
!
{ i i b

e B RO {

§ i il i

l H ]
f !

Use'Cursor key’ to Move, "PgUp, PeDn” o Change Interval, "2, 4. 6, 8" to Rescale, "E<c” 16 Exit(or Uses Mouse)
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DISTANCE = 0.613km PROFILE DATA INTERVAL 4

600,00

“
A
S

.00

500 .08

100 .09 200.00 309.00 490 .00 500 .00 680 .00

Use'Cursor key” to Move, "PeUp, PeDn’ to Change Interval, "2, 4, 6, 8" to Rescale, "Esc” to Exitlor Uses Mouse)
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DISTANCE = =~ 0.551km PROFILE DATA INTERVAL 5

750.00
__700.00
658,09 ST —

550.00

509.900

109 .00 209 .00 300 .00 489 .09 500.00 600 .00 708 .00 8209 .00 9080 .00
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Use"'Cursor key’ to Move, "PgUb. Pngi"”to Chan_ve Interval, "2, l 6, 8"k to Pesca]e “Esc’ to Exit(or Uses Mouse)
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INTERVAL 1

TOWER ANGLE =

0.0 DISTANCE = 0.534 km

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 485.00
TOWER HIEGHT = 31.27 m
SPAN = 496.00 m
DIFFERENT LEVEL = -1.00 m
TENSION IN CONDUCTOR :
T0 = 2710.00 kg
Tl = 2758.25 kg
T2 = 2756.21 kg
INTERVAL 2 TOWER ANGLE = 14.6 DISTANCE = 1.331 km
TOWER NO. 1 TOWER TYPE DT 20

INSULATOR :

Tension Type,25 Insulators/line

TOWER STATION
TOWER ELEVATION
TOWER HIEGHT

SPAN

DIFFERENT LEVEL
TENSION IN CONDUCTOR
X TO

o 8

T2

TOWER NO. 2 TOWER TYPE

INSULATOR : Suspension
TOWER STATION

TOWER ELEVATION

TOWER HIEGHT

SPAN

DIFFERENT LEVEL

TENSION IN CONDUCTOR

TO

Rl

T2

TOWER NO. 3 TOWER TYPE

2710.00 kg
2769.95 kg
2910.16 kg

SLV(3)
Type, 23 Insulators/line

790.00 m
552.40

2710100 kg
2715.98 kg
2843.69 kg

SLV.(3)

INSULATOR : Suspension Type, 23 Insulators/line
TOWER STATION = 1119.00 m
TOWER ELEVATION = 615.00
TOWER HIEGHT = 31.60 m
SPAN = 358.00 m
DIFFERENT LEVEL = 82.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2721.82 kg
T2 = 2888.42 kg
INTERVAL 3 TOWER ANGLE = 2.9 DISTANCE = 0.738 km
TOWER NO. 1 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 0.00 m
TOWER ELEVATION = 697.00
TOWER HIEGHT = 31.27 m
SPAN = 624.00 m
DIFFERENT LEVEL = 22.96 m

TENSION IN CONDUCTOR :
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TO =  2710.00 kg
T1 =  2762.87 kg
T2 =  2810.39 kg

TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION - 624.00 m
TOWER ELEVATION = 719.96
TOWER HIEGHT = 31.60 m
SPAN = 91.00 m
DIFFERENT LEVEL = 10.04 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2717.11 kg
T2 = 2736:92 "'kg
INTERVAL 4 TOWER ANGLE = 20.6 DISTANCE = 0.613 km
TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line
TOWER STATION = 0.00 m
TOWER ELEVATION = 730.00
TOWER HIEGHT = 31427 m
] SPAN = 612.00 m
DIFFERENT LEVEL = -56.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2850.36. kg
T2 = 2736.12 kg
INTERVAL 5 TOWER ANGLE = 34.9 DISTANCE = 0.551 km

TOWER NO. 1 TOWER TYPE
INSULATOR : Tension Ty
TOWER STATION
TOWER ELEVATION
TOWER HIEGHT

SPAN
DIFFERENT LEVEL
TENSION IN CONDUCTOR

TOWER NO. 2 TOWER TYPE
INSULATOR : Tension Ty
TOWER STATION
TOWER ELEVATION
TOWER HIEGHT

DT 40
pe,25 Insulators/line

2710.00 kg
2817.57 kg
2723.73 kg

DT 60
pe,25 Insulators/line

4 o a o v @ 4 o 5
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DISTANCE

0.496km

PROFILE DATA

INTERVAL 1

750.00
700 .00
650 .00
600 .00
550.00
50820
450 .ﬂﬂ.l
400 .00
350.00

100.00

400 .00

Use"'Cursor key

4

DISTANCE

_to ilove. 4

1.4%97km

'gUp, Pygl)n: to(hange lnle-lval

"2, 4.6, 8" to Rescale, "Eso” o Exit(or Uses Mouse)

PROFILE DATA

INTERVAL

()

756.00

358.00

l
|
2da .00

100 .90

690 .00 800 .00 1000 .00

12600 .69 1400 .90 1609 .00 1800 .00

1
{
i
|
{
|
|

|

|

|
|
|

|

|

Use''Cursor key”

to Mme s

FaUp. Pebn’ to Clange Intersal

, "2, 4, 6, 8" to Rescale. "'Esc” to Exit(or Uses Mouse)



DISTANCE = = 0.715km

PROFILE DATA

INTERVAL 3

650.

550.

Sae.

ae

.08

109 .09

200.00

699 .00

l}é;"d;rsor key’ to Move, "PgUp,

DISTANCE = 0.612km

Rescale, "Esc” to Exit(or Uses Mouse)

INTERVAL 4

7200

650.

.88

190, 2

oo

.80

109 .80

200.00

PROFILE: DATA

400.00

509 .00

690 .00

708.80

209 .00

908 .00

300.90

to Change Interval, "2. 4, 6, 8” to Rescale, "Esc” to Exit(or Uses Mouse)




0.508km PROFILE DATA .

lfse-"Cm'sor“key' to Move.w"PgUp. PgDu t6 Change Interval, '.2 46 8’ tt; Res_cale E'sc" to Exnt(or Uses Mouse)

JUT 4-21 uaaan v Profile 939 Muanwnaludnyais@ortuiurnanisnaass 240 5

INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 0.496 km

TOWER NO. 1 TOWER TYPE SH(15)
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00m
TOWER ELEVATION = 674.00
TOWER HIEGHT = 29.00 m
SPAN = 496.00 m
DIFFERENT LEVEL = -49.80'm

TENSION IN CONDUCTOR :

TO = 2710.00 kg
Tl = 2821.68 kg
T2 = 2720.09 kg

INTERVAL 2 TOWER ANGLE = 10.0 DISTANCE = 1.477 km

TOWER NO. 1 TOWER TYPE SH(15)
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 674.00
TOWER HIEGHT - 29.00 m
SPAN = 770.14 m
DIFFERENT LEVEL = -46.00 m
TENSION IN CONDUCTOR :
TO 2710.00 kg

Tl = 2875.61 kg
T2 =
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TOWER NO. 2 TOWER TYPE
INSULATOR

SMV (3)

Tension Type,25 Insulators/line

TOWER STATION = 770.14 m
TOWER ELEVATION = 628.00
TOWER HIEGHT = 29.00 m
SPAN = 330.53 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2730.97 kg
T2 = 2730.97 kg

TOWER NO. 3 TOWER TYPE

SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 1100.67 m
TOWER ELEVATION = 628.00
TOWER HIEGHT = 29.00 m
SPAN = 358.29 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR
TO = 2710.00 kg
Tl = 2734.64 kg
T2 = 2734.64 kg
INTERVAL 3 TOWER ANGLE = 14.6 DISTANCE = 0.715 km
TOWER NO. 1 TOWER TYPE SH(15)

INSULATOR :

TOWER STATION

Tension Type,25 Insulators/line

= 0.00 m
TOWER ELEVATION = 674.00
TOWER HIEGHT = 29.00 m
SPAN = 508.74 m
DIFFERENT LEVEL = -46.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2813.22 kg
T2 = 2725.50 kg
TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 508.74 m
TOWER ELEVATION = 628.00
TOWER HIEGHT = 32.00 m
SPAN = 206.51 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2724.08 kg
T2 = 2713.88 kg
INTERVAL 4 TOWER ANGLE = 17.7 DISTANCE = 0.612 km

TOWER NO. 1 TOWER TYPE

DT 40

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 674.00
TOWER HIEGHT = 27.00 m
SPAN = 612.27 m
DIFFERENT LEVEL = -46.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2836.53 kg
T2 =  2742.69 kg
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INTERVAL 5 TOWER ANGLE = 28.7 DISTANCE = 0.508 km

TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 674.00
TOWER HIEGHT = 27.00 m
SPAN = 508.47 m
DIFFERENT LEVEL = -46.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = = 2825.28 kg
T2 =  2721.24 kg

TOWER NO. 2 TOWER TYPE SH(15)

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION -
TOWER ELEVATION = 628.00
TOWER HIEGHT =
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NUMBER OF INTERVAL = 1

ANGLE = 0.0 Deg DISTANCE = 3.450 km
STATION (m) 2 ELEVATION (m) \ Type
0 400 Gr
197 400 Gr
250 200 Ri
302 400 Gr
459 400 Gr
511 200 Ri
564 400 Gr
813 500 Gr
1522 600 Gr
1876 700 Gr
2794 600 Gr
3096 500 Gr
3345 600 Gr
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NCE = . 3.450km PROFILE DATA INTERVAL 1

700.00

1609 .86 2009 .00 2490 .908 2800 .06 3200.00 3680 .00

Use"Cursor key' to Move, "PglUp, P¢Dn” to Change Interval, '2, 4, 6, 8" to Rescale, ”

- R o
31U 4-23 udasnIn Profile Yo uIMsIdedeitiu 1A uuan 1

INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 3.450 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.27 m
SPAN = 453.00-m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2749.06 kg
T2 = 2749.73 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 453.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.60 m
SPAN = 440.00 m
DIFFERENT LEVEL = 111.28 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2720.33 kg
T2 = 2947.35 kg

TOWER NO. 3 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION =
TOWER ELEVATION = 511.28
TOWER HIEGHT = 31.60 m
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SPAN =
DIFFERENT LEVEL =
TENSION IN CONDUCTOR :
T0 =

Tl =

T2 =

465.00 m
65.59 m

2710.00 kg
2711.56 kg
2845.36 kg

TOWER NO. 4 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 1358.00 m
TOWER ELEVATION = 57687
TOWER HIEGHT = 31.60 m
SPAN = 530.00 m
DIFFERENT LEVEL = 121.82 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2711,25 kg
T2 = 2959.77 kg

TOWER NO. 5 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 1888.00 m
TOWER ELEVATION = 698.69
TOWER HIEGHT = 31.60 m
SPAN = 465.00 m
DIFFERENT LEVEL = =80509 @
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2819.25 kg
T2 = 2718 .92 kg
TOWER NO. 6 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 2353.00 m
TOWER ELEVATION = 648.04
TOWER HIEGHT = 31.60 m
SPAN = 450.00 m
DIFFERENT LEVEL = 91302 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2818.33 kg
T2 & 2714.25 ‘kg
TOWER NO. 7 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 2803.00 m
TOWER ELEVATION = 89N, 02
TOWER HIEGHT = 31.60 m
SPAN = 640.00 m
DIFFERENT LEVEL = 2.98' m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2785.61 kg
T2 = 2791.69 kg
TOWER NO. 8 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 3443.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.60 m
SPAN = 7.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
T0 = 2710.00 kg
Tl = 2713536 kg
T2 = 2712.68 kg

TOWER NO. 9 TOWER TYPE DT 60

INSULATOR :

Tension Type,25 Insulators/line
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TOWER STATION = 3450.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT - 31:27:m
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NUMBER OF INTERVAL = 3

ANGLE = 0.0 Deg DISTANCE = demB83™ km
STATION (m) % ELEVATION (m) 5 Type
0 400 Gr
557 400 Gr
575 200 Ri
593 400 Gr
1015 400 Gr
1033 200 Ri
1051 200 Ri
1069 400 Gr
1132 400 Gr
1150 200 Ri
1168 200 Ri
1186 400 Gr
1204 200 Ri
1222 400 Gr
1240 200 Ri
1258 400 Gr
1500 500 Gr

1923 500 Gr
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INTERVAL 2
ANGLE = 43.9 Deg DISTANCE = 1327 km
STATION (m) 2 ELEVATION (m) & Type
0 500 Gr
1321 600 Gr
INTERVAL 3
ANGLE = 34.9 Deg DISTANCE = 0.701 km
STATION (m) 2 ELEVATION (m) 3 Type
0 600 Gr
264 600 Gr
282 200 Ri
310 200 Ri
328 600 Gr
701 600 Gr

I ¥
el ldsunsuihmsnamisouiooudn: ldwassil

DISTANCE = 1.923Km PROFILE DATA

¢ 650.88

; 600 .00

508.90, it L

- a50.e0

jf 350.e8

v 1~ d T
UM 4-25 uamInm Profile vounnmsInmodanidiullld i 2 ¥299 1



DISTANCE = = 1.321km .PROFILE DATA INTERVAL 2

" 1200.08 1469 .08 1640 .60 189000

Use"Cursor key” to Move. "PgUp, PeDn” to Change Interval, "2, 4, 6, 87 to Rescale, "E<c” to ENit(or Uses Mouse)

a7 ) o i 1Y
71U 4-26 ua@In I Profile YaumImsnamoaeitiu YR uuah 2 929 2

DISTANCE = -0.701km '\PROFILE DATA b B INTERVAL - 3

Use"Cursor key’ to Move, "Palp, PeDn’” to Change Interval, "2, 4. 6, 8" to Rescale "Eae o Exit(or. Uses Mouse)
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INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 1.923 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.27 m
SPAN = 466.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
Tl =  2751.35 kg
T2 =  2752.02 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 466.00 m ~
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.60 m
SPAN = 463.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2751.15 kg
T2 = 2751.15 kg

TOWER NO. 3 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 929.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.60 m
SPAN = 625.00 m
DIFFERENT LEVEL = 100.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2717.67 kg
T2 =  2921.67 kg

TOWER NO. 4 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION =  1554.00 m
TOWER ELEVATION = 500.00
TOWER HIEGHT = 31.60m
SPAN = 369.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
TL =  2736.47 kg
T2 =  2735.80 kg

INTERVAL 2 TOWER ANGLE = 43.9 DISTANCE = 1.321 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION

- 0.00 m
TOWER ELEVATION = 500.00
TOWER HIEGHT = 31.27 m
SPAN = 465.00 ‘m
DIFFERENT LEVEL = 35.20 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2723.18 kg
T2 =  2795.66 kg

TOWER NO. 2 TOWER TYPE SLV(3)
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INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 465.00 m
TOWER ELEVATION = 535.20
TOWER HIEGHT = 31.60 m
SPAN = 465.00 m
DIFFERENT LEVEL = 35.20m
TENSION IN CONDUCTOR :
T0 =  2710.00 kg
T1 = 2723.37 kg
T2 =  2795.18 kg

TOWER NO. 3 TOWER TYPE
INSULATOR : Suspension Type,23 Insulators/line

SLV(3)

TOWER STATION = 930.00 m
TOWER ELEVATION = 570.40
TOWER HIEGHT = 31.60 m
SPAN = 391.00 m
DIFFERENT LEVEL = 29.60 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2717.08 kg
T2 = 2776.79 kg

INTERVAL 3 TOWER ANGLE = 34.9 DISTANCE = 0.701 km

TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.27 m
SPAN = 465.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2751.17 kg
T2 =  2751.84 kg
TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 465.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.60 m
SPAN = 236.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
Tl =  2721.03 kg
T2 = 2720.36 kg

TOWER NO. 3 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION
TONER ELEVATION
TOWER HIEGHT

701.00 m
600.00
31.27 m
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NUMBER OF INTERVAL = 2

ANGLE = 0.0 Deg | DISTANCE = 2.301 km

STATTION (m) E ELEVATION(m) 3  Type
0 400 Gr
157 400 Gr
209 200 Ri
262 400 Gr
1281 500 Gr
1503 600 Gr
1922 700 Gr
2301 700 Gr

INTERVAL 2

ANGLE = 6.5 Deg DISTANCE = 1.177 km

STATION (m) ¥ ELEVATION (m) * Type
0 700 Gr

287 700 Gr
257 200 Ri
297 700 Gr
474 600 Gr
812 500 Gr
1069 600 Gr

1177 600 Gr
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Use''Cursor Key'’ to Move. "'PgU‘;;A ﬁgﬁn" to Clmnge Interval, '2, 4, 6, 8" to\Rés.c‘a]e.."Esc" to Exit(or Uses Mouse)
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INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 2.301 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 400.00
TOWER HIEGHT = 31.27 m
SPAN = 580.00 m
DIFFERENT LEVEL = 31.21 m
TENSION IN CONDUCTOR :
T0 =  2710.00 kg
T1 =  2746.41 kg
T2 =  2810.75 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION = 580.00 m

TOWER ELEVATION = 431.21

TOWER HIEGHT 31.60 m
SPAN = 465.00 m
DIFFERENT LEVEL = 45.63 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
™ = 2718.01 kg
T2 =  2811.10 kg

TOWER NO. 3 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION =  1045.00 m
TOWER ELEVATION = 476.84
TOWER HIEGHT = 31.60 m
SPAN = 560.00 m
DIFFERENT LEVEL = 147.50 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2713.75 kg
T2 = 3014.66 kq

TOWER STATION - 1605.00 m
TOWER ELEVATION = 624.34

TOWER HIEGHT 31.60 m
SPAN = 370.00 ‘m
DIFFERENT LEVEL = 75.66 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2715.76 kg
T2 = 2870.10 kg

TOWER NO. 5 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION

= 1975.00 m
TOWER ELEVATION = 700.00
TOWER HIEGHT = 31.60 m
SPAN = 326.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2730.74 kg
T2 = 2730.07 kg

INTERVAL 2 TOWER ANGLE = 655 DISTANCE = 1.177 km

TOWER NO. 1 TOWER TYPE SMV(9)
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INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 0.00 m
TOWER ELEVATION = 700.00
TOWER HIEGHT = 31.27 m
SPAN = 325.00 m
DIFFERENT LEVEL = =15.82"m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
T1 =  2749.15 kg
T2 =  2717.55 kg

TOWER NO. 2 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 325.00 m
TOWER ELEVATION = 684.18
TOWER HIEGHT - 31.60 m
SPAN = 800.00 m
DIFFERENT LEVEL = -84.18 m
TENSION IN CONDUCTOR :
TO =  2710.00 kg
TL =  2933,72"%kg
T2 = 2761.99 kg

TOWER NO. 3 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 1125.00 m
TOWER ELEVATION = 600.00
TOWER HIEGHT = 31.60m
SPAN = 52.00 m
DIFFERENT LEVEL = 0.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2710.91 kg
T2 = 2710.24 kg

TOWER NO. 4 TOWER TYPE DT 60

INSULATOR : Tension Type,25 Insulators/line

TOWER STATION = 1177.00 m

TOWER ELEVATION = 600.00

TOWER HIEGHT =
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Use 'Cursor key' to mové
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Data 118% Input Profile Data

- Profile Menu {uauaasmamssnnmmsnaen i ndnndnsuney Locate tower
wiuFoufeouds wie vn FILE doyadiuiilddnnn uas tuiin3udreonnluuaas
Eﬂ Graphics Mode

- Standard Menu fhuduuaasdoyanasguaag 119 ludszmene 18ud ao'iheila
ACSR , i IWihiiadan , gndae , 5202 Clearance naoau gvoue Ifh Fadredaen
1asguveIms IMihdhondauratszmealne (nuw.)

S| 1 [} do a 1Y A
- Load Data File hudiumsninedeyand s Bududunduinuanmas nas

v =

- Save Data File Li‘lufhumsﬁuﬁmmuaﬂﬁ'ﬂmmiﬁm'smamaﬂudawm Locate

U

=) b4 Vv
Tower L3 8UIDULAD
<3y 1 o
- Prints out Lﬂuﬂ?uﬂlﬁﬂiﬂﬂﬂ15ﬂ1u'3maﬂﬂ Printer

- Exit to Dos 8113 U00n910 1154ns

¥
-

5.6 duiuneulumslFnunisewisunin Input Design Data 10un 131801 Bar menu Tao191)ugnes
1< oo ' A

legi Input Design Data u&ana Enter imiufimsnsendoyamqasidunn szozmaves
transmission line 111138 km , load 404 transmission line 1UMUIY = kW , power factor Y8951
A [ s $ 1 o’l’ o
wensendeyaiivuiesuding Enter wihvsszuaasssduussduiimnzanlunsds mmiufim
m3tdonszuudn syl Single circuit %30 Double circuit (80131 500KV 92daUY Single
< . < Ed &
circuit) IHUNIIDAIY

INPUT DESIGN DATA

§ Goe %

The Distance of Trvansmission line = 309 Em
Load of Transmission lile = 1000880 kW

Power foctor = 6.8

The Comfortable Voltage to send = 555.13 kV

The Selegt Voltage is 500 kV

T Bren B b Cancel Eaberlo ecept.

A s o
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n’: 9 9 ci A o Y A P~
9IMiu Enter wihvoszuaasdayainodnuaie lvdh 1dus nrzuailva |, viname |, usedame |
v
WINUNTIYADAINYT?
INPUT DESIGN DATA

Seleet: Cable
Single Circuit Conductor
Two=Strand Bundle

Current In Conductor

I = 144338 A/Phase = 721.69 A/Conductor
Iav = 1010.36" A/Phase = 505.18 A/Conductor
Irms = 1091.19 A/Phase = 545.60°A/Conductor

Cross—section area = 5.7155 Square Inches
Diameter = 2.6976 Inches
The Norminal Size = 1272 MCM

Weight. of Conductor per Meter = 2.0400 kg

M ' A
YN 53 wansmaszualume uaz vunamonly
4 A [ 1 ) J 1 é
(ifonA Enter 9NITUAANANGINY Parameter #1949 935z 1duA A1 R , X, Xc lume &4

o Y] 1 ' ) s @ Ay v g
Muda lannszeznvesmamame luuassaaunasguluudaz seauns i ey Baw

WA FIUYBINT IHh

LINE PARAMETEE OF 1272 MCM CONDUCTOR
= 0.0210 Ohm /Fhase/Mile At 50 €
1.2160 mil/Phase/Mile
0.0170 ukF/Phase /Mile
0.3820 Olun/FPhase/Mile
0.1870 MegaOhin /Phase /Mile

to Cancel’Enter’to Accept. . .

‘J 1 - M o s
1N 54 wamesnnnlimes lusodaimda Inlvh
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tﬁ"aﬂﬂ Enter 79 lUvzuaainansiium Sending 118 Receiving Voltage 1ag Current UaY %
Regulation (i/6n@ Enter /10 119zndUg Main Menu
INPUT DESIGN DATA

g

13¢

AT RECIEVING END
Vr
. Volt to neutral
Ir 1000000.00kW/ (N3 x 500KV x Cosb)
144338 Amp
AT SENDING: END
Vs Vr.coshyl + IrZc.sinhyl
30192738 Volt to neutral
Is Vrsinhy /Z¢ + Ir.coshyl
1420.55 Amnp
VOLTAGE REGULATION

zﬂﬁ 5-5 UaAd Voltage Regulation

o o’;’ " v ¥ 14 : a A 1
5.7 W& TUABY Input Design Data uidszAosdendoyagivszmalagiaou Bar Menu Tagh Input

Profile Data LA3n Enter M1909ziaasfiamymsladoya Profile (nput Profile Menu) dsg1l

INPUT_FROM FILE

A

)Y

& 13
U7 5-6 uamanymsladoya Profile
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TRANSMISSION LINE DESIGNING USING MICRO-COMPUTER

-~ 4
aund aariumrinInny L]

5n11]u LRI LA "

uninsa

i TaTe9 it funn1aanuuuiradeiag e SasruTaana1tiaauia
tna41un11|ﬁuiaga uazUrzuranasadTzuna1deTid 1 Tun 19k uR 14
AuTeRTRuIan T d e Rt 1e cndng (ove.)Ra 115,
230 unz 500 ATaT1ad TwaN1TANLULAZLINAIN AdMuAmtE Ul
AwawnTdy  eavtzarnnednasnitdeindoidaiedninie e
u\11m1uﬂu1qﬂuua~lu1nla4iﬂunt“u1~dun1ﬁ1un11ii 1ﬁnuu14u1
n1u111m12nvn=navxd1n1ﬂ 1uun11aanuuu1 A1teANA2 L taaRAS
matiidrclunin Aaazhadwatniiasiunaiiiniuseatdashe a1
LITAR N IZNIIES 01T AR sE TR Tred31 a3 0 Tz8e
wazusasdia

uINaN ez dzanauq uwuﬂnwn1wu44naqnaw 1=ns

WINTERTISEBURAILY  nAIRWRATANL u11taau11u1uanu1a1ﬁ

u51a=inﬂ1ﬁw§aga:ﬁﬂu1uaanuﬁuﬁﬁq 1wuuquu11uuue1uuuunaq
tﬁﬁua-1.a:iﬁqqnﬁhtiﬁ tas 1ﬁu1uann1aﬂ11naluu1uﬂaeuau1u
UREHAIUBAINITATAINNIA W TIRE  UAZ n1.uinua1ui1a xuan1a1
L1nglaiunaﬂ1=uuﬁ¢u1ﬁﬁﬁu
Absteact

This
Line Designing that accoumodate computer to usseable
and It is
transaission line voltage of EGAT such as 115,230,500

kv. The

resecrch demonstrates Prelinery Transaission

process data. applied to wuse various

designing cosmence by definding trunseission
pover and distance from begining to end. Consequeanly,
that data can be calculate to search for most suitable

Lransmitted voltage and size of physical transaission

line.
Then Lhis designing consider  about tover
configuration regacding Cfor clectrical safety. That

counfigurastion wust cuuld protect breakdovn-to-ground,

bresbdovn~-betveen-line and lightaiag. consideration

about, sag, vind pressure and other factor that result
tower ultitude, space between crossaras of tovers,
overhead yground wire and insulator selection. The

progcua can show Lhe result of culculation such as say

, tover height , number of tower and Lower patterans.
Furthervore, there 1is “Receiving End Voltaye aad
Current” calculatioa part for finding system

configuration.
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~Tover Analysis and Design

.

-¥ire Loads -
-H-Frame Desiyn , Analysis and Reliabiliuy
-Pole Design , Analysis and Reliability
-Mosent Fundation Analysis and Desiyn
-Transaission Line Optimization
~Sag~-Tention Analysis -
~Lightning Flashovers of Transaission Lines
-Right-of -Way Sharing With Rail Road and Pipelines
-Dynamic Ampacity
-Grounding Analysis of Transmission Lines
-Radio Noise
-Coruna Effect and Eleclric Field Pruf{lcs
;Environlentn! {apacts of AC and DC lines
-3-D Hagnetic Field Computations

i«1uuna71uz 1-na11n411u1—n11aanuuu1u11untﬂaﬁnu Tover
Desxgn.Ho-enL Fundation Analysis, Sag~Teasion Analysis
Fan11t11 29T InTAaE LRBTN A TUN T UIELR B3R LUAZ AN TR
NEETT TR PERE ERR UL el S AL YA TN
nowdn1TaanuuLaz AN

? : N . . 4 ,
TWIURAULYN  ITHINVTAMWIETZRUL TIRUM RN TUTIRATIS TRe
AL o © e 4w ,
1lna¥ann1uua1ﬁuw AU HME4NR3IN1TA Az Trazn1elun11dy
¥317813 1A
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Econoaic voltage = 5.5 Lo KY

4 4
tda 1 izgsaawtunvidy kuo
| L
3 WanY 4
viaThTzRunTeRuaTun11dantunnzdu

e de i
NIRINRBLAT T (KVA)
I Tf ad T
e Y o

nautavTzuudentasnaliy Aa

ann1a (fnsulators) 1?nnnﬁnuuuuu1u1u11 FEPRETR T
4\u1u1=uu1dﬂ1nuu1qdunalnnu1alu 1uuu11«nnuuu14uuawu)u1n
thuie ﬁunuu1quu ua J1u11nﬂaaq1nn11uuuﬁaq \ua1uu1an1nnq
ﬂwnTuuu1a4 uas aaai1uuu1uaulua1uu14uinaq4151uuu1uaun1n

TzRuuTIRY 115 kY

SUSPENSION TYPE|TENSION TYPE
[NSULATION
SINGLE |DOUBLE |SINGLE{DOUDLE
NUMBER OF DISC 1N 8 248 1 AT
STRING
LENGTH (am) 1400 1700 j2300 2650

' 14 - -
* a1 mnaz NIRRT d0aducnaTuladuisiasind e ARannaTama Tz

14 - 4 o I
% ATTBRESTININTIUNERT INARSUNURT

- - [4 - -
uninva1qq11n AUZININTTUALRT in1uuxnn1u133u1=1iu\ni1x511unr11a1ﬁn1=u¢



AU TIRY 230 kY

SUSPENSION TYPE|TENSION TYPE
INSULATION
SINGLE |DOUBLE }SINGLE}DOUBLE
NUMBER OF DISC I[N 14 2014 15 2%15
' STRING
LENGTH (am) 2550 2800 3300 { 3900

TsRULTIAU 500 kV

SUSPENSION TYPE |TENSION TYPE
INSULATION
SINGLE |V-STRING|SINGLE|V-STRING
NUKBER OF DISC IN 23 | 2#23 25 | 2025
STRING
LENGTH (mm) 4520 | 4800 |4850 | 5200
#1atudr  (Conductors) A=tl¥damiudasuuyu  ACSR  1w1aE

- - v yogve 3
iwu11n1uu14aq1aii Tast1rd@mr1Tanin1sudlud1ad v IRa U
1ﬁnﬂn1nwu1m Kelvin’s Lav
an 1 =z P

Lsu11nn11u1n1 .. A
/5 ¢ EconV ¢coss

4 2
tua Econv : Economic voltage

Cosa : power foactor 13v1=uu

-l - de
A udukuspaenszud I_ ny l_.. ﬂ;ﬂﬂ Load Factor

¢ LFo) 3=TRin Ly o 1Ppevrmee
1MngaatIinTIudn a3l Load Factor HALAAAL 0.7
.
i In. ) g0/ Ty
- » -~ 4 .
uazAItwduiugazuing 1 fu [__, 0 Load Factor 141
yiudedun 11
-— = k
I-'l
wazan k IAIRIRTTINRATUL
LF. 10 20 | 30 40 50 | 70 100
k 2.2 | 1.7 | 1.4s5] 1.3] 1.2| 1.08] 1.00
Aela 1 = 1.08 ¢ 1

ras ave

- ae o - -
wannt1eavIdLasuuyy Xelvin’s Lew #a

n11aa11u1nwﬁndu;iaa1nﬂwuieu1.1wﬂ = dmusaniisuazan
n33u11n11uﬂuu
wlwin CAr = (I _ ") R ¢ 8760 ¢ ¢
’ 100 1000 ¢ A
4 :

i I
tla € @ 1RtzasEIsdenanuNINIRA

¥ dovod
I MURNKRUIRARLURIETN

v i Faswmanide uee asnaidanaime
fn1zud ras

R :  RIINAILNIUDENANE

& : TIRIBBINANIL

vi ¥ duvod -
ETRIIUUNUULIARTLARIZTY R

A :ﬂ_-‘ ¢ R4 8760 4 e AITINY
Crr o 1o
ua:liuiﬁguénaai \nity
b =fax . i
. .

he) D¢ 0.84 Wd1asum 477 MCH
17 0.84 ¢ D¢ 1.235  1fdasuta 795 NCN
i D> 1.235  1¥d1sIme 1272 KCA

z1n:auaaﬁn hUTH 1zwu111z1711aaﬂuw1un11€4nﬁa<aa 3 1u1a
ua~1xdwnuutuu331v~ ( Overhead Ground Wire )suin 3/8 u1
FAMUARIAINTAIN size 1ay  conductor 3
fTunaanu1la
Tag  wiedu 115 kv e 477, 795 NCX
wteRy 230 kv 114 795,1272 MCM

wivAn 500 kv 1¥Hs  795,1272 HCX

voltags uaz

TunATLaandaia i uan3anasiattanan AudIraTatun11 iy

NTEURURD AVABNUIITAIT U TIRI039T18TURANIZAINTRIE LU
¥ S . S o K .

nﬁqﬂnunu14nn1=n1uu41a FALARINUIMENBBIFIBURECTNRY URS

"
uanaqauunutuauuaqua1 EREEE uann1c1ﬁnnu~auic Ie3EeRaN
4 .
n1u1ma1n1qaqua=1~n=uaau 1unn1n11 ntﬂu1u1a Lua1ﬁnu1111

n1qaqz=1utnuawnaau1u1uu1a uazRIMNsauIT UL AUTz 8 a1ian
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Uaanfis ( Clearance TR 31ndadinunsay nWw. Anuntiasu

annz uIIR

x.u143«au=iqiiaﬁguwgiéwqa|3aiau
(Initial tension at ainieus temperature
vith vind ) Tixannia 50.0
2.u1qi1nu=?q:1a§guuqita§a\:a1ﬁﬁau1
(Initial ténsion at every-day tLemperature
no  vind ) Tiwinnia 33.33
3.uT4Rendeedrs 10 ﬂﬂgungﬁéﬁiatﬂaﬂau
(Finzl tension at minimus temperature
vith no wind ) Tiuinnda 40.0
4.uTRvnAITNEE 10 ﬂ:quugﬁ\agaTﬁﬁau
(Final tension at every-day teaperalure
no wvind ) Yuuieain 20.0
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2 . 2
T, t e, T
D b -

-c, ¥ L =0
"4
tua

ST, O, 0 b -t - C/100T ¢

3 t

-~ 4 <+ - - -
=z u11aqennw1—nuuq , nlaniy

<

= amununn11=nnuq. aqﬂwtﬁatiui

< .

= uwnunnaii1ann11 ﬂ“ui ftaniu/1uss

=z u1qavnn11-nia§ , nlaniu

= auununn11“n:ai, @ wraLdag

= u\uunnaqd1nnn11:ndaq ATanins/tune

-

ruling span , tun3
= A1MEY € creep ) gavdls, tuadidus
= [Ea/es

afd .

= Tugiﬁiauiunaqﬁ1u , N./R7.uM,
1]

-

2 M O O O — W o o= W
[

£*d o .
T WUNHUIRABANETE , AT.MN.
{
= Juutedngniizataniniuidunasdie / aednidacdad

WINEANEULNAATI s TRTAL  THAREMEATAN
eV, LW,

Vv, o= SN TRt

- <
-

¥_ = rinfinsavdnnasian
-

- ¥

wau

+ constant

,ATanTu/ 1R

V. = umiiniiesasdis ,ATanTu/iung

constant = 0.0747  ATaniu/iua1
W, = paDeAdS
P o= uteax  nTaniu/iuaT
D = xiudﬁiuinaﬁqnaq=1u uu.
Adf = aerodynamic factor

Ld1ludn (Poles)
4 e < <&
L@z uudeiaae sstdut@usuTatainan (Steel tower)
: \ v dov o P
FeluuyR 1R I ENEaERTT 9 TUN 49 TuR S8

Tower Particulars [nsulator Deviation
asseablies angle
type tDegree)
DAl Suspension Suspension 0 -2
LDA1 |Long span Suspension 0 -2
Suspension
DB2(2) |Angle Tension 0-2
pB2 Angle Tension 0 - 15
DC2 Angle Tension 0 - 30
bp2 Angle Tension 0~ 80
pT2 Transposition Suspension 0 -2
4L Tension
DD2 Deadend Tension 0~ x
slack span

n11AMuR Ruling span lne\iw

n11nﬁuua1=asu1wlaan11leti1(spaa)1:-1115ﬁ11n1zauu1iau
n1¥iw 11un¢awuqnw nnu-xnuu1stnﬁnuu1liﬂu1u 1~n1uuanut§u
a11ultisa (Ruling spea) uizuﬁn1u1u1§1unn1a1u1na11:as

HEaWLAZ WI4RIAEA1IZA IR FmTutunrUdiRma v Isaeiae
12wi19tdY a133=ER LA M auaanin Ruling span Hiwie
a11un11nan;anqi¢na:a1qn:Uuana1anau11aqnd1aan1u dwmiy
1a1411uu‘=nnuua1 8z Ruling span u1ui=auu1qaun1t na
uieAu 115 nTaT1au f1MuRTA ruling span viu 330 um1
uT4du 230 ATaT1ak AmuRtR ruling span tiu 430 tum
uTeiu 500 ATaTram Aamusld ruling span tiu 490 1um1

n1TnmuRizge Clearance 12918

- e . |
feae Clearance zas@nadvluuuiay A MuR1IA4871119R T

Recosmended Yinimum Vertical Clearance of Comductor

Case no.|Nature of Clearance |[Minimun Vertical
Clearance
115kv 230kv |sooky
1 Ground 7 8.4 11
2en River 10.5 11.5 18
3 Highvay 9 10 14.5
4 Railvay 10.5 11.5 16
5 Electric 1line 14 15.5 33

4
1zas Clearance A3 1= u-u14nuaunﬁa1:u11411uiqnu3¢a1w1 n
AuaTunIuRadrady tuaﬁainuaul1ﬁan1~\nnnuxua\nﬁn71uuiunnm
£ . .

unuF18dy

n11#wu1ua11uﬂq:aqs#1

a11uiqnaqtl1ﬂi 11111uﬁ1nu11;11nn11d1u1u1 azuBauTAY
s iqi aa1un1unu1nnia aad1u\—un11u“aauu""§u\uaaunuun1
tuugu 11nn11tnn:aua:nﬁua1nwﬁ1=1a11 n11u11=a:uuaulaqiwa
f*f“ 1=n1;uaauuqntUu 75 asdvacdad LuaXn1=a=uuauuaﬂ1=
15&1&11uf4€1e§1e1334\11515
-1282R8774817823 Cross Ars ( Loy

Lec =
tﬂa 8 = uuun?qi&qnnnwu\nnuau

k' = 150,125,100 nu1quu 115,230 uaz 500 kV waxdwu
-1-5'1inuuuawqaanaqt1ﬁa11 au:uuu (Hag)

Hag = sagn 75 C+ a1ﬁuaﬁ1na¢i&ann

a1wua11ua¢ann1a ¢ sinBi + EconV/k‘ + 0.5

2enTan Jusuueaaw
+ Clearance
-TE8ERINTENTINR TUIANLTT (Haa)
Joa - i/ (s2¢75°C + A1Ws1ImavanIe + EconV/k’
tus k=0.75
~1285M14750219188u Overhead ground wire iquluuu{alai

\d1 (Hoa)
Hoa = sagOHG 27 C - sag 27 C + 10
ETRIRTME IR LAY
H = Hag + (zoua;) + Hoa
3¢awaawn1qn‘au tﬁua1a11ni¢un4tI1au11a1n¢a §wia11u
uaaananﬁ¢1d§1zn1uu ?11un1tuauna1§ 1=u1ca1nﬁlauaxaa1u1u
1f1un11aanuuuRuTas xuaTauﬂ1unmﬁuu:4u1t aenuuan111t

Rty



FLOWCHART 334TUiuniu

START

Iaput iaga

}

A7ula Econoaic Yoltage
wazzuinias Norainal size

Input §aga1uuia=xi1

NO
xﬁ1qaﬁ1u

ATUIARLNUNDE S LAIUARZAY
- - .
LAANTURTANL K, RINIMAINFIDAILRD,
5
Tsgazusau(Sag) , 1ML wAazde

!

A9u70 zRegulation

b

tdRy Oubtput uas 3dl11

sSToP

v (d v
waawgniaianTuiuaty

TRANSMESSION LINE OESICNER

*DLSTANCT (s}
roveR {wva)

FOVER FACTOL
SCONONEC VOLTACE  (kY)
NOMINAL 3128 (NOM)

a2 300,00

= 100.00

- Q.80 }
« 230

N

198

Press any ey ta return te aaln ases

AT LXTERY,
SUBINTERYAL ¢L
Suspesaicn
Suspension
tensioa/desdend

: SUBLNTIRYAL 23
Suspension
Suspession
Suspession
tesnisa/Jesdend
AT INTERVAL ”
SUSINTERYAL 01

£
H
3

42.82 9.41 2
43.43 12.49 21
43.48 12.5% )
. .61 2
4.3 1. 1
43.83 i3.30 12
43.2% 1838 (1}
43.13 10.97 T 7
42.49 13.04 16
4.9 13,04 "
42.49 1398 1
42.54 1128 10

Sus
SUBLNTERVAL 03
Leasioa/deadend
Suspensioa
AT [¥TERVAL ”
uBINTERYAL §1
EY Suspesaioa
- SUBINTERYAL I2
Suspensica
Suspesaioa
Saspensios
Suspessios
4 Suspessica
K SUBINTIRYAL 3
L Suspensies
Suspensica
L Suspeasica
N : teaslca/desdend

.

12,46 13.02 1
2,46 13.02 3
2.9 11.34 kLd
40.43 18.87 2
4411 18.30 k3l
40.43 14,81 3
43.3% 18.42 k23
LLRY) 19.30 2
43.13 10.97 2
42.49 13.04 ie
42,49 13.04 4"

YOLTAGE BEGULATION

LINE PARANCTER QF 7938
B s 01239

IL s 0.73991

Ic s 0,2099%

AT SEND{NG DD
Ys =

-

1a = 231.02

AT RECIEVING ENO

e 137229,
e =
23849
YOLTACE RICUATION

8,153

1.08 3(230/{3)
139430.09  Yolt te seutral

Yo @ VYs.coshel - lslc.siadcl

~Ya.slake/lc ¢ la.cosnci

‘v...:l:s:;.(n\- 10z

press say Rey te returs to sals sesw

NN CoNDUCTOR

Asp

23 Yolt lo seuteal

[81.14

Tovia

Simize ccT.
Nas = 3.144(3),5.946(T)

press (L3O te return Lo nals wews
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oo - 220 KV Deulk Cirenit
e s St e Civeut - Pan o1 k
220 KV Single Circuit E T Suspension. typs
K h
; Paiian vl +
! o
RPENTLN :
MiwAIOn ___lm/rm:un or it e :r.nu:
SINCLE | COLRLE o N
e . .
NTGER OF (NS, 14 Tats " e ' b
P LENGTN OF Int.] 3.93 .99
LEMGTH OF IN2. | 2.9% 2.
e Enl
Enter er_
" — \
o JA 'l
,5_';"3 P {13 KV Single Cozuit
TRANSMISSION L$¥C DESIONER ,‘i +
>
L =l .9"
R ,..V
§ K"-"i' J_
230 £¥  TOWER e
“."‘.
DOUBLE CCT. TENSIOR oy o
Hao = 5.946 {-':
Haa = 5,288 __]_4
Mag = sagllc y : .
+ clearance o, Y '.L mnion T TENTION
Pl $IrCLE | CILILE
t:tfi muvagn of A3 | 2 e
’Er‘q LEmGtn 0F Inz. | 100 | 270 l
press <E3CY te retarn to saln sens :’/ \,L\
. Enter_|
4
1 TUn 1 udRe Output da4Tduniu
i N, { ki
20 EY Duuble Circuit ¢ ind 7y i
Tensien Gye \ nnlInadauTuTun Ty '(nun11n1uuaa1au1-wauaua (waln

U1unmmm?aauuuu:ﬁoiqawnumﬂautn‘ld UABIINATININIY
gasTuIwnTY ihlI‘hn‘l
- 'lun'l'n'jaunaua ‘luiw'\wn%zﬂauuuauumw\nulaéi'lun

TuTuaTuinazt asmuununu‘luin1u1w1a u@u'\n‘lua’mvnuuntnd

¥ <
R tmpwaton | TERsECe b 11«1 ‘.fmunawuaunwanuw|1|1.1u11utuumnuui utuui-n
d TIMGLE | LILILE
ot o 1ms.| 13 e n‘m 'lun'nasnuuun‘l"u'\azﬂwu 1193941 Sag-curve u1in
Lomirn 08 nt.] 390 | 2.7 1y irc-m‘ku:(w'\-mu’i'\‘unmﬂqi'lu' TaginuTEgsyaanns
(cleurancn“lanmuuwanennqnuduuuﬂu
L
Enter i uahumuwmuuu uaua-aﬂmvnuuutn«aziuuntmuun
amnm?aunea zzneudna‘lumﬂrw tUunUa‘ﬂn'lm tiu
mnn. FRLTTEN nwm‘ld mm, :u'lia'\. hﬂmdun tmuuu
de
31 a‘nm‘lnumna ( ‘luzmmmn ) mmuau gm rm 1n1z8s
) Clearance ‘luwa«omﬁu‘[a
I s
- tumTETe M UL TIA TG A4NNATINIEATIAR TNUT,
230 £¥ TOVIR

‘ -
n1eTotY, ouu, dwa‘lnu‘(uﬁﬁu‘tu‘mwnwun"lwa‘lﬁtnduﬂﬂ'v

nes = 3,448 nauwinmuuiumm (uawnau-n)uam‘mdnmn unaie
. x
g veaiie 2.0 : uaﬂun’wuauauu’(uvn&mnanuwnnnma'Ntnn'tu mn

nun‘mtmn:nlwn:‘lumw’muunﬂd’ﬂﬂ'l ‘l‘tlnn'masnu»
mwam:nwnNawnunmnﬁ(11i§m1unn1« Nuunmu\hn
TuunTusuIxeanu e Nnn'mruzmﬂuiwuuq ﬂ"l‘ll’ll‘lll:

prees (I3 te retura to osim semy
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1-n11uanvu=uwna=1a 1 U TRadnTimua ruling apaa 13111
new ua1n11n1uua1aa1x:11uﬁ11-nuaunuinwunaauuau1uu1t1uuu
n1uﬂn1anaaqn11nili1ninﬁunuaautnu1u na:unﬁinaautx1n1a
lalunan1d1a ?4311n11u11u1u111uﬂ1ﬁa1nlaaau1u11nTU1un1un
u1u1u1a-,

fRnTINUTE n1ﬂ

1un1adau au:uaanﬁ ANTIUTAUUTERS tﬂuau1qtq un

a1111a wana an11ua11n1nnr 94xﬁuawa11und1nv11a14q1ulai
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Abstract
In-designing distribution

pover system we bhave to

calculate appropriate voltuge. After that ve have to
determine the size of conductor based on voltage and
usount of current ,and then we have to appropriate the
conductors.

height of poles , span and sag of

In addition, we have to apropriate type and amount of
insulator based on voltage and pattern of insulation.
Alsoc, we have to calculate momentum forces vccuring at
the poles end cross arms . If the pole happen Lo be of
the dead end Lype or the conner poles we need to have
guy wires to help attach and lock the poles for safety
factor of poles and conductor tensioa.

Tn every step of desigring the distribution pover
systes as present in dissertation , a aicro compuler

use bto calculate ond determine appropriate types of

naterials and installation patern based on standard

specification of MEA und PEA. The amaxisum voltage
deternined as not exceeding 69 kilovolt .
unit
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JiaT1IEwTnA1ua 3y Taud
-Tover Analysis and Design
-Wire Loads
-H-Frase Design , Analysis and Reliability
-Pole Design , Analysis and Reliability

-Moment Fundubion Analysis and Design

-Transaission Line Optiaization
-Sag-Tention Analysis
-Lightning Flashovers of Transmission Lines
-Right-of-Way Sharing With Rail Road and Pipelines
-Dynaaic Ampacity
-rounding Analysis of Transaission Lines
-Radio Noise
-~Corona Effect and Electric Field Profiles
-Environaental Impacts of AC and DC lines
-~3-D Magnetic Field Computations
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DISTAIBUTION DESIGK AXD" AMALYSIS

SELECT YOLTAGE

THE QISTAXCE OF TRANSMISSION LIXE = 30.00 12
LOAD OF TRANSUISSION L[XE = 1000.00 ¥
THE COMFORTABLE YOLTAGE 10 SEx0 = .49 0
SELECT YOLTAGE 2 13,00 W
SELECT AOLE
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CURAERT {4 CONDUCTOR : 17.52 A
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Transmission Line Laying Using Computer Graphics
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ABSTRACT This paper demonstrate the use of microcomputer to analyse and design
transmission system reference to real situation used by Electricity Generating Authority
of Thailand (EGAT). At present , the standard voltage use in Thailand is 115 , 230 , 500
kV. The procedure to analyse and design consists of the design of laying transmission
line depending on type of geography or terrain by using computer graphics technique to
transform geographical mapping to station and elevation data , calculate appropriate
position for tower placement. The calculation will include span distance , sag and tension
in transmission line considering safty and economic as the most important factor. The
output will be demonstrated as tower route graphics profile , detailed calculation and
mathematical analysis.
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INTERVAL 1 TOWER ANGLE = 0.0 DISTANCE = 0.534 km

TOWER NO. 1 TOWER TYPE DT 60
INSULATOR : Tension Type, zs xnml-:on/unc

TOWER STATION = 0.00 m
TOWER ELEVATION = 485.00
TOWER HIEGHT - 40.05 m
SPAN = 496.00 m
DIFFERENT LEVEL = -1.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2758.25 kg
T2 = 2756.21 kg

INTERVAL 2 TOWER ANGLE = 14.6 DISTANCE = 1.331 km

TOWER NO. 1 TOWER TYPE DT 20

INSULATOR : Tension Type,25 Insulators/line
TOWER STATION - 0.00 m

TOWER ELEVATION = 484.00

TOWER HIEGHT - 40.05 m

DIFFERENT LEVEL = 70.00 m
TENSION IN CONDUCTOR :

TO = 2710.00 kg

T1 - 2771.59 kg

T2 = 2915.06 kg

TOWER NO. 2 TOWER TYPB SLV(3)
INSULATOR : Suspension Type,23 Insulators/line

TOWER STATION = 800.00 m
TOWER ELEVATION = 554.00
TOWER HIEGHT - 40.38 m

SPAN = 349.00 m

DIFFERENT LEVEL = 56.20 m
TENSION IN CONDUCTOR :

TO = 2710.00 kg

Ti = 2711.19 kg

TOWER NO. 3 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION - 1145.00 m
TOWER BLEVATION = 610.20
TOWER HIEGHT - 40.38 m
SPAN = 328.00 m
DIFFERENT LEVEL = 86.80 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2736.62 kg
T2 = 2913.02 kg

INTERVAL 3 TOWER ANGLE = 2.9 DISTANCE « 0.738 km

TOWER NO. 1 TOWER TYPE SLV(3)
INSULATOR : Suspension Type,23 Insulators/line
TOWER STATION - 0.00 m
TOWER ELEVATION = 697.00
TOWER HIEGHT - 40.05 m
SPAN = 624.00 m
DIFFERENT LEVEL = 22.96m
TENSTION IN CONDUCTOR :
TO = 2710.00 kg
T1 = 2762.87 kg

TOWER NO. 2 TOWER TYPE SLV(3)

INSULATOR : Suspension ‘B/pe,!] Insulators/line
TOWER STATION - 524.00 m

TOWER ELEVATION = 719.96

TOWER HIEGHT - 40.38 m

SPAN = 91.00 m

DIFFERENT LEVEL = 10.04 m
TENSION IN CONDUCTOR :

TO = 2710.00 kg

Tl = 2717.11 kg

T2 = 2736.92 kg

INTERVAL 4 TOWER ANGLE = 20.6 DISTANCE = 0.613 km

TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line

TOWER STATION - 0.00 m
TOWER ELEVATION = 730.00
TOWER HIEGHT - 40.05 m
SPAN = 612.00 m
DIFFERENT LEVEL = -56.00 m
TENSION IN CONDUCTOR :
TO = 2710.00 kg
Tl = 2850.36 kg
T2 = 2736.12 kg

INTERVAL S TOWER ANGLE = 34.9 DISTANCE = 0.551 km




TOWER NO. 1 TOWER TYPE DT 40
INSULATOR : Tension Type,25 Insulators/line
TOWER STATION =
TOWER ELEVATION =
TOWER HIEGHT -
SPAN = 508.00 @

DIFPERENT LEVEL ~ -46.00 m

TENSION IN CONDUCTOR :

TO = 2710.00 kg
TL = 2817.57 kg
T2 «  2723.73 kg

TOWBR NO. 2 TOWER TYPE DT 60
INSULATOR : Tension Type,25 Insulators/line

TOWBR STATION = 508.00 m
TOWER ELEVATION = 628.00
TOWBR HIEGHT - 40.05 m
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