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Table  5-21 .

Tentative Estimate fot:EHV;Tower_Weights

Maximum tension 5,100 4,900 4,700 4,500
(kg) a
Sag (120°C,no wind, ~12.42 12.97 12.56 | 14.20
400m) (m) ' | o o
Difference 0 +0.6 +1.2. +1.8
Type of tower (ton)

EDQ 45.6 46,0 46.5 46.9
E DR 56.0 56.1 56.1 56.2
EDR, 50.1 50.1 50.1 50.1
EDS 57.7 57.1 56.6 56.2
EDT 70.5 69.6 68.8 67.8

Average welght :
. 129.5 129.7 130.0 130.1
per Kilometer :
. {tom)

percentage of each tower type ~ EDQ  60%

average span length

average body extension.

tower weight :

(EDR; 10

.EDR2 5

EDS 10
EDT 15
400m
18m

based on Fig. 5-38




" Table 5-22 .'Examples-of'waef-Design'Gonditiqns on Bxlsting. -

230 kV Lines in Philippines

bundles.

Type ' Suspension | .. Suspension | .. Strai
- of DQ Suspension DR USP? s ps “UoP sion DR rain
'CONDOR" strain strain o D.E.
795MCM | Angle 0° 0°.15° 0°~15° 0°~30°A
. g - _ 0°~30°D.E,
x 1 . A
Max;span
- . : _ m m
Wind span -400m 400m 400m 5004 250D.E.
Weight span : . . §
(3 600m 900m 1200m - 1200m
e 800m 1300m 1800m . 1800m.
795MCM | Angle’ 1°... 5° '5°... 0% [15°..7.5°..0° | 0°.30°A
X2 . 0°~45/2°D.E,
Max.span  510™.... 5107 680".... 680"  [850..8507.850" | 850" 850"
Wind span  PB40®.... 380" Bao™.... s40™  340T.6407.940" | 4307 215®
‘Weight span . . o _ . o '
U o™l s10™  [res™ ot 7es™  ho20T1020T1020" | 1020 1020™
¢ leso™.... 680 l10s™... 1105™ [15307153071530™ | 1530™  1530"
795ucH | Angle 1°... 0° 50 ... 0° - lo°.. 50 .. 00 | 0°.30%
x 4 . : ; . 0°~45/2°D.E° .
Max.span = [400" .... 400" [5507 550" 17007, 7007, 700" | 700" 700"
wind span 270" .... 310" l270" 470" [270%.4707. 670" | 340" 270"
| Weight spaﬁ m Nt o .m W m o m
¢ Jsos™ .... 405" |608" .... 608" [8107.810..810" |810". = 810
G [s40™ ... s40™ |878™ .... 878" pz15T1215T1215" f1215"  1215"
¢ : Conductor

G : Ground wire




~ Table 5-23

Calculation of Required Horizontal' Separation

SP?E)le“gth 300 400 500 600 700 800
Tditto T _ _
o o | 98 |12 1640 1969 | 2297 2625
6°(ijf1“al.sag 5,75 | 10.98 17.80 | 26.17. | 36.08 47.52
ditto . P : . o _
(1) B 18.86 | 36.02 58.40 | 85.86 [118.38 155.91 .
Y Sag . o | .
S s 100 192 | 275 | 3.56 4.3 | 5.15 5.94
A - |
¢£t) 0.025 (550) = 13.75
L/2 S
() 4.9m/0.304794/2 = 8.04
Horizontal S . :
separation (£t) | 23.02 | 25.45 26.54 | 27.61 | 28.66 29.72
%$§t°’ 7002 7.76 8.09 .42 | 8.74 9.06

‘Horizontal seﬁaration = C.D/W. (% Sag)+at+L/2

where C EXperience_factor larger than 1.25
' "CONDOR" = 1.093
Weight of bare conductor (lbé/ft) CODOR" = 1.024
.(Z Sag) = (SO°F finai sag in ft)/(Span length in ft) x'ldo
N X .

Lo

D : Diameter of conductor (in)

W :

0.025 x (Voltage between phasés:in kV)

-Length of insulapor_st%ings (ft)



Table'ﬁ—ﬁd

Dimensions for Tower Glearance Diagram

\

Suspension Suépension '
: i
EDQ. (1°) EDR (5°) Strain
-Insulafion - a - 1300
distance (mm) : (1300) NS
Kby _ . 3600
{3600). .
S 0. - 21 39 15
‘Swinging angle of 1 2D (39) (15)
"insulator strings - :
' ¢ B 67 74 60.
< 2 (70) (74 (60)
o L - 800 -
Length of swinging Hanger (<) (=) -y
' . e 4,900 4,900 " 4,900
Length of insulator strings (6.700) (6,700 - (6,000)
- (m) 3 . r . .
{) Contamination design
a Minimum insulation clearance for
commercial frequency voltage
b : Standard insulation clearance for
lightning impulse
91_ :  Swinging angle of insulafor strings
" in ordinary condition
8, ' Swinging angle of insulator strings
in ‘worst condition
* Calculation results is 70 degrees but

is limited up to 67 degrees not to

© install swinging hanger
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~ Table 5-26.
List of Stringing Tools and Equipmént for EHV Line cdnstruction‘

Descripﬁion '_" . ' o VQ‘ty Unit
Engine.puller' S5t. double caﬁstan' . | 2
:Tensioner for conductor . . .. _. o 7 4
Tensioner for wire 7 . | | ' _ 4
Wire reel (ewpty) : | : ' 20
Reel winder - o 4
Strlnglng block for bundle conductors _ _ : 200
Stringing’ sheave for conductor - - K 50
Stfinging.sheaVe for ground wire | | o e 50

Running board
Runnlng board for wire

Gondola for bundle 4 conductors_

Engine compressor for joint 100t | _ o 4
Dise.fof joint compression work ' : 12
‘Cutter for stranded aluminum conductor | o 5
Joint_prbtecfors o o 'AG
Engine winch . ' o ' A
Come aldng for conductor - 7 o . : 45
Come ,along fot*ground.wire o '7.? N 15
Wire rope 16mm dia. - - 60 KM
.Wife_rOpe 12mm dia. o : o 1 3 KM
_Wire rope 10mm dia. B 25 KM
_Cable_claﬁp for pulling conductors 7 20
Wire net I - : R 10,
Swivel : S | _. : ' : -6
Shackle for wire joint | o ' B : 60-1'
Wire pulling clamp ' . _ o ; "~ 20
U-clevis o S : | _ ' 50
:Tprn'backle D - . S A

Ladder for Striﬁging'work' _

Comp1e551on type wire cutter -
Exchanger for 320mm insulators
' 'Ex;hanger-foerSOmm insulators

Others

B T - AN




Fig. 5 - 1 Outline of -
Proposed Transmission

Line Ro"ute'
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DISTANCE ATTENUATION — dB
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Fig. 5-24 Distance Attenuation of Corona Noise Level
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CURRENT CARRYING CAPACITY - A/conductor

1500 - CHUKAR
R Wconductor
temperatyre
8+T=20°C
DIPPER
BUNTING 8+T=80°C
B+T=75°C
1000 -
_ CONDOR
500 -
0.4 0.6 0.8 1.0 1.2 1.4 1.6
ALUMINUM SECTIONAL AREA — in®
400 600 800 1000
ALUMINUM SECTIONAL AREA — mm?
Fig. 5-26 Current Carrying Capacity of ACSR

with Various Conductor Temperature
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Instantaneous allowable time

t=0.1 sec
. : CHUKAR
300 | 1
M
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E. )
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Vg .
3 . t=0.2 sec
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} ‘ P
be 200 BUNTING .
B« .
(&) Y
<t £
I
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W
=
[ .
[ . o ' t=0.5 sec
4 CONDOR
& . ;
it o
E .
2 100 - | ' At=1.0 sec
O " "
[¢5]
D L)
o
2 _
% N T ~At=3.0 sec
H » L)
172}
] [ =
H e
0 e — - . .
0 200 _ .400 . 600 800 1000
ALUMINUM SECTIONAL AREA - mm”
¥ | T ~ T T 1 7 i
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ALUMINUM SECTIONAL AREA — in?
Fig. 5-28 Instantaneous Current Carrying Capacity of ACSR

with Various Instantaneous Allowable Time
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