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/ Expert Opinion

For
Ksani-Stepantsmina 500 kW Transmission Line
Technological Part

The expertise was conducted for the whole design provided by Contractor for Ksani-
Stepantsminda 500 kW Transmission Line (1-247 Towers).

The length of the line is 98.5 km in total. The transmission line of the project starts at 500 kW
side of Ksani sub-station and finishes at the site being in the vicinity of Stepantsminda. At first
stage the line is determined to work at 110 kW, afterwards it will be switched to 500 kW .

Total length of transmission lines makes up 98.5 km and it is located at the altitude as follows:
500-2500 m. Total number of the Towers on the transmission line amounts to 247.

~ The line is divided conditionally in two following zones: “A” and “B”.

Zone "A” is located from #181 to #247 Towers in high mountainous region at 1500-2500 m
from the sea level.

Zone "B is located from the Tower #1 from Ksani Sub-Station up to Tower #181 at 500-1500 m
from the sea level.

There are 66 Towers in total at the zone “A”. Short Circuit; Number of Tension Towers - 31,
number of Suspension Towers - 35.

Nominal voltage Un 500 kV

Maximum operating voltage Us 550 kV

Power frequency 50 Hz

Insulation level 1550 kVpeak

Switching impulse withstand voltage phase 1227 kVpeak

Ratio of switching over-voltage phase-to-phase and phase to ground 1.5

System highest 1-phase short-circuit current level (1s) 50 kA

Short circuit current for thermal stability check of the OPGW (1s) 6 kA

Conductor type ACSR 300/67

Large spans (over 1000 m) ACSR 300/204

Number of conductors per phase | 3

I'ransmission capacity of the line (thermal) 1,433 MV A

Number and type of ground-wires 1 1 GW Steel 95 mm?2
1 OPGW48
ACS 95 mm?2

Specitic creepage distance as per IEC 60815 20 mm/kV (Un)

Altitude above sea level 540 - 1,500 m




umber of Suspension Towers - 115.

below:

ere are 181 Towers in total at the zone “B”. Short Circuit; Number of Tension Towers - 66,

In the process of designing the line there were considered the climate conditions provided

Main Design Parameters

Maximum ambient air temperature i & +40
Minimum ambient air temperature - 3 -26
Maximum conductor temperature x +75
Every day temperature °C +10

Basic electric parameters of transmission lines are:

The plan and longitudinal profile of transmission line are executed with PLSCAD program by

keeping the following overall distances:

Clearance Case (m)
To ground
normal ground profile 8.5
rockface or steep slope 7.0
Vegetation under the line (vertical) 35
Vegetation beside the line (horizontal) 3.5
T'rees under the line (vertical) 5.0
Trees beside the line (horizontal) 5.0
Antennas, street lamps, flag poles, signs, other urban obstacles o e
Roads Crossings (vertical)
Road surface 9.5
Adjacent to roads (horizontal) 5.0
Power lines or telecommunication lines
Crossing of lines (vertical dist.) 4.0
Adjacent to lines (horizontal dist.) 3.5
Playgrounds, sports areas, populated areas 12.0
Internal electric overall dimensions are as follows:
Clearance Case Minimum clearance [m)]

Clearance in still air
Del (live to earthed parts) 3.5
Dpp(live to live parts) 4.0




farance under moderate wind
year return period)
Del 3.2
1 Dpp 59
Clearance under maximum wind (50 year
return period)
Del 1.15
| Dpp 1.20

For the Zones “A” and “B” of transmission line there are considered the spans as follows:

Tower type Line Nominal Max Weight Span Max.
Angle Span Wind (max/min) Phase
[°] [m] Span [m] Span
[m] [m]
Zone “A” _
Normal 0 370 420 700/-320 600
Interim
(A-NS)
Retaining Interim 0-10 1000 1200 1800/-1200 1200
(A-HS)*
Angle Tower 30° (A-30) 0-30 370 440 850/-700 600
Angle Tower 60° 300 350 850/-700 400
(B-60) and 30-60
Terminal Tower (DE) (0-5)1
Zone “B”
Normal 0 400 440 800 / 340 640
Interim
(B-NS)
Retaining Interim g =10 1000 1200 1800/-1200 1200
(B-HS)*
Angle Tower 30° (B-30) 0-30 400 440 800/-700 640
Angle Tower 60°
(B-60) and 30-60 400 440 800/-700 640
Terminal Tower (DE) (0-5)1 300 350 400

The project considers consumption of material as follows:

Wire - steel aluminum wire ACSR 300/67 and ACSR 300/204 (for zone “A” and large spans)
Lightning Conductor - ACS 95
Optical fiber cable - - Type: G.655, 48-thread cable

Insulators —type: composite
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acers —triangle with vibro-extinguishing function
Loop — with the bolt type connection
¥ Grounding — radiant, with the volumes as follows:

¥ | Soil resistance [Qm] <100 100-500 | 500-1000 | 1000- 52000
. | 2000
Resistance of grounding 10 15 20 25 30
conductor [£2]

The project has been prepared in compliance with the requirements of international standards
and rules and regulations stipulated for installation of electric devices, being effective in

Georgia.

In the process of design preparation there were used the standards as follows:

For wire and lighting conductor:

- for the complete conductor - GOST 839
‘GOST 5800

EN 50182

 IEC61089

for the component wires

~ a. aluminum wires EN 60889

b. steel wires EN 50189
grease EN 50326

- for conductor creep
IEC 61395

~ For Tests:

- EN 60889 Hard-drawn aluminum wires

EN 50189 Zinc-coated steel wires

- EN 50326 Conductor grease

EN 10244 Galvanization thicknesses

- IEC 60468 Measurements of resistivity
ISO 7802 Wrapping test

For optical fiber cable:

Basic Standards

Optical fibers IEC 60793

ITU-T Recommendation G. 655

Optical ground wire construction -IEEE Std 1138
EN 50182

[EC 61232

EN 187201




Jests IEC 60794

IEC 61395

"TEC 61089

" EN 187200

[EEE Std 1138
EIA/TIA-455-81A
EIA/TIA-455-82B

[EC 60811
EIA-455-113; 122; 124

Composite insulators and linear reinforcing:
IEC 61109 (1992) and revision no. 1 (1995) :
[EC 61466-1 (1997) :

IEC 61466-2 (1998) :

[EC TS 60815,

Tests according to
IEC 60437

[EC 60507
IEC 60587

[EC 60591
[EC 61073,

IEC 61300

For welding _
EN 1993-1- 1 or equivalent.
EN 1993-1- 1, or DIN 18800-7 or equivalent.

Conclusion

With consideration of the fact that international standards as well as the rules and regulations
for installation of electric devices, being effective in Georgia were taken into account in the
process of elaboration of submitted design, it is evaluated positively.

Edin Velagic
Expert

19.70.
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