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Snowfields - Algeria/Kazak




Forests — Kenya
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Access Road in Mountains - UAE/Saudi

CONSTRUCTION OF ACCESS ROAD
380 KV SHOAIBAH - NAMERAH PROIJECT, SAUDI ARABIA
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River crossing tower — Ganga

River Crossing Tower - Australia
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Transmission Line LiDAR Surveys
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Digitized Transmission Line Routing
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Table 11.1: Recommended everyday stress as percentage of

the rated tensile stress (RTS) to protect conductors without
dampers against aeolian vibrations

Conductor type Cigré 1960 EN 50341-3-4  Cigré 2000
{11.38] [11.39]

AL1/ST1A (ACSR) Terrain C
4,3:1 18 18,5 13
6,0:1 18 18,5 14
7,7:1 18 19,0 15

11,3:1 18 18,4 16

Aluminium AAC 17 18,8 20,8

AlMgSi AAAC 18 15,0 11,3

Steel

- rigid clamps 11 — -

- flexible clamps 13 — -

Aeolian Vibration — &3, Gllegs
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Figure 11.12: Vibration damper - type Figure 11.13: First and second vibra-
Stockbridge: 1 damper clamp; 2 conductor; 3 tion mode of a damper, type Stockbridge
messenger cable; 4 damper weight, (Richard [11.16)
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Applicable to conductor and earth wire tension and suspension positions.

If armour rods are used at suspension clamps then dampers must be
placed at least 100 mm from the ends of the armour rods.
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Figure 11.21: Forces acting at the conductor under wind [11.23]: a) without ice accretion,
b) with differing ice formation; Viy wind force; Qa uplift or downward force ; @y, acrodynamic
drag force
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Figure 3. Detuning Pendulum for Four Conducto
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Torsional damper prototype,
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Results obtained with TDD during a galloping event that
occurred at the experimental station of a 400 kV network
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Simulations and Tests Carried out in Kazakhstan
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Table 2.22: Values of the factor k¢ as a function of swing

angle ¢ and relative conductor positions (see Figure 2.15)
Range of Relative position between conductors 2 and 1 :‘g’
swing angle 3
degree ¢ 5
Grad Range 1 Range 2 Range 3
0° < <307 30°< ¢ <80° B0 < <90°
> 65,1 0,95 8,75 0,70 ,
55,1 to 65,0 0,85 0,70 0,65 (¥ : :
40,1 to 55,0 0,75 0,65 0,62 comductor 1 o"Eontal line
< 40,0 0,70 0,62 0,60

Figure 2.15: Determination
- of factor ke depending on the
relative position of conductor
2 to.conductor 1
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Table 2.17: Clearances Dy and Table 2.18: Clearances Dy

D, corresponding to fast-front
withstand voltages, of conductor-
to-obstacle and  conductor-to-
conductor air gaps in altitudes up
to 1000 m above sea-level

Lightning surge Dyg Dpps
withstand voltage
(kV) (m)  (m)
400 0,77 0,85
600 1,14 1,26
800 1,50 1,68
1000 1,88 2,08
1200 2,23 2,50
1400 261 2,92
1600 2,98 3,33
1800 335 3,75
2000 372 4,17
2050 3,82 4,27
2100 3,91 4,38

2150 4,00 4,48

and Dy, corresponding to slow-
front overvoltages, of conductor-
to-obstacle and  conductor-to-
conductor air gaps, in altitudes up
to 1000 m above sea-level

Switching surge Dy st Dppost
withstand voltage
(kV) (m) (m)
400 0,88 1,02
600 144 1,67
800 207 2,45
1000 2,84 3.41
1200 3,71 4,57
1400 477 5,97
1600 6,02 7.66
1800 7,50 9,70
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Transposed Line




Compact Double-Circuit 400kV Tower




Seaside Line (Along the Florida Keys)
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HVDC Line

Tunnel-laid GIL for voltages up to 550 kV
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Significant Cause of Transmission Lines Outages
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An old (1950's) 230kv
double circuit structure

transmission line with only
one circuit and close-up of

arcing horns on strain

insulators
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Storm Damage of 345-kV Transmission Lines
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Wind damage to steel lattice self-supporting structures - California




Corrosion in Overhead Conductors
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Corrosion of steel lattice structure (Manufactured in1940)




