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Standards and Norms References

1. Правила устроиств электроустановок, изд. 6, 1986 г.
2. Правила устроиств электроустановок, изд. 7, 2002 г.
3. Правила устроиств электроустановок, ISBN 978-966-2160-50-5: 2012 г.
4. СНИП 23-05-95

Естественное и искуственное освещение, 1998 г.
5. СНИП 2.07.01-89

« Градостроительство, планировка и застройка городских и сельских поселений»
1989 г.

6. ГОСТ Р54305-2011.
Дороги автомобильные общего пользования. Горизонтальная освещенность от
искуственного освещения.

7. ВСН25-86.
Ведомственные строительные нормы. Указания по обеспечению безопастности
движения на автомобильных дорогах. « Глава 15.» Освещение автомобильных дорог.

8. СНИП II-4-79; часть IIглава 4
Естественное и искуственное освещение; 1980

9. European Standard.
NormeEuropeenne EN12461-1
Light and lighting –lighting of work places –Part 1 : Indoor work places; 2007

10. European Standard. EN12461-2
Lighting of work places –Part 2 : Outdoor work places; 2007

11. British Standard. BS5489-1: 2003
Code of practice for the desing of road lighting –Part 1 :  Lighting of roads and amenity
areas.

12. European Standard. DiNen 13201-3
Road Lighting calculation of performance

13. European Standard. DiNen 13201-4
Road Lighting methods of measuring lighting performance

14. European Standard. EN13201 ; 2003;
Road Lighting, consist of four separate sections as follows:

15. European Standard. EN13201 ; 2003;
Road Lighting- Part 2; Performance reguirements.

16. Нормы Освещения 2015.
Нормы освещения дорог.Требования освещенности улиц, площадей.

17. СП52,13330,2011;
Категории дорог

18. «Юнисвет» Москва ; 2015;
Освещение автомобильных дорог- специфика особенности.

19. Сан.ПиН-2.2.1/2.1.1.1278-03.
Нормы освещенности и освещения.

20. Терехов В.Г.
-«Энергосберегающие технологии в освещении автомобильных дорог.
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21. СТО 56947007-29.120.95-051-8010.
Нормы проектирования фундаментов из стальных свайних оболочек и
буронабивных свай большого диаметра.

22. СниП 3.05.06-85
Электротехнические устройства.

23. ГОСТ 52765-2007.
Дороги автомобильные общего пользования. Элементы Обустройства.
Классификация.

24. ГОСТ Р51256-99.
Технические средства организации дорожного движения. эразметка дорожная. Типы
и основные параметры. Общие технические требования.

25. DINVDE02764.603
DINVDE02764.627
ГОСТ 16442-80
DINVDE02984.1
Кабели силовые медные NYY-j(0) 5x16-1; 5x25-1.
Кабели силовые с пластмассовой изоляцией.
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TECHNICAL PROPOSAL OF "ENERGY SOLUTIONS" LTD REGARDING THE POSSIBLE CONNECTION
POINTS OF 10KV POWER NETWORK

ACCORDING TO TERMS OF REFERENCE OF APRIL 02, 2015 FROM ROADS DEPARTMENT OF GEORGIA,
"ENERGY SOLUTIONS" LTD IS PERFORMING PROJECT DESIGN FOR THE ROAD LIGHTING AND 10 KV
POWER LINE NETWORK FOR THE INTERNATIONAL ROAD TBILISI-SENAKI-LESELIDZE KM95 - KM114
RUISI-AGARA-AGAR BYPASS SECTION.

THE ROAD SECTION LENGTH IS 20 KILOMETRES AND ADDITIONALY CONTAINS 4 TRAFFIC
INTERSECTIONS.

"ENERGY SOLUTIONS" LTD HAS ACCOMPLISHED FIELD WORKS OF POWER DISTRIBUTION AND
ELABORATED TECHNICAL REPORT, HAS BEEN PRODUCED ROAD LIGHTING SUPPLY 10 KV POWER
NETWORK DRAWINGS (REFER TO ENCLOSED).

TOGETHER WITH THE SOUTH REGIONAL TECHNICAL OFFICE REPRESENTATIVE OF JSC "ENERGO-PRO
GEORGIA" (KHASHURI MUNICIPALITY), WERE STUDIED THE POSSIBLE LOCATIONS OF REGISTRATION
UNITS CONNECTIONS TO THE POWER DISTRIBUTION NETWORK - TOTALLY 5 POINTS.

"ENERGY SOLUTIONS" LTD'S TECHNICAL PROPOSAL IS POSSIBLE 5 CONNECTION POINTS FOR
ELECTRICITY CONSUMPTION REGISTRATION UNITS OF 10 KV POWER NETWORK - TOTALLY 5 POINTS.

"ENERGY SOLUTIONS" LTD'S TECHNICAL PROPOSAL IS THE FOLLOWING POSSIBLE CONNECTION
POINTS OF 10 KV POWER NETWORK: (12 UNITS 10/0.4 KV POWER 1X25 KVA CAPACITY
TRANSFORMATOR SUBSTATIONS - КГТП - 1Х25 KVA). ACCORDING TO THE SCHEMA, THERE IS
POSSIBLE TO INSTALL THE REGISTRATION UNITS IN THREE PLACES: (REFER TO DRAWINGS AND
VOLTAGES TABLES).

1. AT THE SUBSTATION OF ROAD LIGHTING SUPPLY NETWORK #2 (SUMMARY VOLTAGE
65.12 KVA) 3.76A - 10 KV POWER LINE "RUISI" FROM SUBSTATION "KARELI-TSEVA";

2. AT THE SUBSTATION OF ROAD LIGHTING SUPPLY NETWORK #6 (SUMMARY VOLTAGE
64.24 KVA) 3.71A - 10 KV POWER LINE "BEBNISI" FROM SUBSTATION "BRETI";

3. AT THE SUBSTATION OF ROAD LIGHTING SUPPLY NETWORK #10 (SUMMARY VOLTAGE
56.76 KVA) 3.28A - 10 KV POWER LINE "AGARA" FROM SUBSTATION "35/10 KV AGARA".

IN THE MENTIONED VOLTAGES ARE CONSIDERED THE LOSSES OF VOLTAGES IN THE SUBTSTAIONS'
TRANSFORMERS. THE FINAL CONNECTION POINTS SHALL BE DETERMINED BY TECHNICAL TERMS OF
"ENERGO-PRO GEORGIA".



1. Installation of Bifurcation of Substation "Kareli-Tseva" 10kV Output Power Line “Ruisi”
and Electricity Consumption Registration Unit “RU-1”

Construction and Installation Works Bill of Quantities

# Works and Materials Names Unit Quantity

1 2 3 4
List of Works

1.1 Installation of 10kV power line pole (height 8m) and bar, by
digging the pit set 1

1.2 Installation of supporting arm for ОПН-10 type (three phase)
overvoltage restrictor set 1

1.3 Installation of РЛДН-1-10/200 type line breaker for 10kV power
on the supporting arm on 10kV power line pole set 1

1.4
Installation of РЛДН-1-10/200 type line breaker handlebar for
10kV power for manual control on the bracket on the 10 kV
power line pole

set 1

1.5 Connection of 10kV power line breaker to the existing power
network with the 3X50mm2 cross section cable leng.m 4

1.6 Installation of grounding equipment from steel linear (40X4mm)
and steel angular bar (40X40X4mm, length 2m) set 1

1.7 Construction of foundation and platform for the registration unit set 1

1.8

According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
consumption registration unit "RU-1" with cable outlet-inlet and
recloser on 10 kV power line

set 1

1.9
Digging the cable trench from the bifurcation 10 kV pole "RU-1"
and laying the cables with ЛС-150 warning bands, afterwards
backfilling the ground

leng.m/m3 40/16

1.10
In the corrugated pipe inserting the 3X50mm2 cross section 10kV
power copper-core cable and installation on the 10kV power line
with bondage

leng.m 2

1.11 Installation of 3X50mm2 cross section 10kV power copper-core
cable on the 10kV power pole with bondage leng.m 8

1.12

Installation of 3X50mm2 cross section 10kv power copper-core
cable insulator sleeves:
- on the external switcher
- on the registration unit box

item
item

1
1

1.13
Digging the trench in the ground and instalation of horizontal
grounding (40X4mm steel linear bar) from the "RU-1" registration
unit to grounding loop of 10/0.4 kV substation #2

leng.m/m3 10/1.8

List of Materials

1.14
Tripolar line breaker, for 10kV power, nominal current 200A,
РЛНД-1-10/200, with manual control handlebar ПРН-1, for
external installation

set 1

1.15 Overvoltage restrictor, for 10kV power, ОПН-10 type item 3

1.16
Electricity registration box with recloser, based on JSC "Energo-
Pro Georgia" standards cable outlet-inlet, three phase counter,
antenna

box 1

1.17 3X50mm2 cross section 10kV power copper-core cable ВВГ-1 or leng.m 55



NYY or analogious
1.18 Steel angular bar - 40X40X4mm, length – 2.0 m item 1
1.19 Steel linear bar - 40X4mm leng.m 12

1.20 3X50mm2 cross section 10kV power copper-core insulator sleeves
of "Reihem" brand set 2

1.21 Metal supporting arms for the installation of switcher,
overvoltage restrictor and breaker handlebar set/kg 1/40

1.22 Concrete B15 m3 1.70
1.23 Sand-gravel mixture m3 5
1.24 Crushed stone m3 0.4
1.25 Warning band leng.m 80
1.26 Corrugated pipe leng.m 2



2. Installation of Bifurcation of Substation "Breti -35/10" 10kV Output Power Line
“Bebnisi” and Electricity Consumption Registration Unit “RU-2”

Construction and Installation Works Bill of Quantities

# Works and Materials Names Unit Quantity

1 2 3 4
List of Works

1.1 Installation of 10kV power line pole (height 8m) and bar, by
digging the pit set 1

1.2 Installation of supporting arm for ОПН-10 type (three phase)
overvoltage restrictor set 1

1.3 Installation of РЛДН-1-10/200 type line breaker for 10kV power
on the supporting arm on 10kV power line pole set 1

1.4
Installation of РЛДН-1-10/200 type line breaker handlebar for
10kV power for manual control on the bracket on the 10 kV
power line pole

set 1

1.5 Connection of 10kV power line breaker to the existing power
network with the 3X50mm2 cross section cable leng.m 4

1.6 Installation of grounding equipment from steel linear (40X4mm)
and steel angular bar (40X40X4mm, length 2m) set 1

1.7 Construction of foundation and platform for the registration unit set 1

1.8

According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
consumption registration unit "RU-2" with cable outlet-inlet and
recloser on 10 kV power line

set 1

1.9
Digging the cable trench from the bifurcation 10 kV pole "RU-2"
and laying the cables with ЛС-150 warning bands, afterwards
backfilling the ground

leng.m/m3 32/14

1.10
In the corrugated pipe inserting the 3X50mm2 cross section 10kV
power copper-core cable and installation on the 10kV power line
with bondage

leng.m 2

1.11 Installation of 3X50mm2 cross section 10kV power copper-core
cable on the 10kV power pole with bondage leng.m 8

1.12

Installation of 3X50mm2 cross section 10kv power copper-core
cable insulator sleeves:
- on the external switcher
- on the registration unit box

item
item

1
1

1.13
Digging the trench in the ground and instalation of horizontal
grounding (40X4mm steel linear bar) from the "RU-2" registration
unit to grounding loop of 10/0.4 kV substation #6

leng.m/m3 10/1.8

List of Materials

1.14
Tripolar line breaker, for 10kV power, nominal current 200A,
РЛНД-1-10/200, with manual control handlebar ПРН-1, for
external installation

set 1

1.15 Overvoltage restrictor, for 10kV power, ОПН-10 type item 3

1.16
Electricity registration box with recloser, based on JSC "Energo-
Pro Georgia" standards cable outlet-inlet, three phase counter,
antenna

box 1

1.17 3X50mm2 cross section 10kV power copper-core cable ВВГ-1 or
NYY or analogious leng.m 47



1.18 Steel angular bar - 40X40X4mm, length – 2.0 m item 1
1.19 Steel linear bar - 40X4mm leng.m 12

1.20 3X50mm2 cross section 10kV power copper-core insulator sleeves
of "Reihem" brand set 2

1.21 Metal supporting arms for the installation of switcher,
overvoltage restrictor and breaker handlebar set/kg 1/40

1.22 Concrete B15 m3 1.70
1.23 Sand-gravel mixture m3 5
1.24 Crushed stone m3 0.4
1.25 Warning band leng.m 80
1.26 Corrugated pipe leng.m 2



3. Installation of Bifurcation of Substation "35/10 Agara" 10kV Output Power Line “Agara”
and Electricity Consumption Registration Unit “RU-3”

Construction and Installation Works Bill of Quantities

# Works and Materials Names Unit Quantity
1 2 3 4

List of Works

1.1 Installation of 10kV power line pole (height 8m) and bar, by
digging the pit set 1

1.2 Installation of supporting arm for ОПН-10 type (three phase)
overvoltage restrictor set 1

1.3 Installation of РЛДН-1-10/200 type line breaker for 10kV power
on the supporting arm on 10kV power line pole set 1

1.4
Installation of РЛДН-1-10/200 type line breaker handlebar for
10kV power for manual control on the bracket on the 10 kV
power line pole

set 1

1.5 Connection of 10kV power line breaker to the existing power
network with the 3X50mm2 cross section cable leng.m 4

1.6 Installation of grounding equipment from steel linear (40X4mm)
and steel angular bar (40X40X4mm, length 2m) set 1

1.7 Construction of foundation and platform for the registration unit set 1

1.8

According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
consumption registration unit "RU-3" with cable outlet-inlet and
recloser on 10 kV power line

set 1

1.9
Digging the cable trench from the bifurcation 10 kV pole "RU-3"
and laying the cables with ЛС-150 warning bands, afterwards
backfilling the ground

leng.m/m3 60/24

1.10
In the corrugated pipe inserting the 3X50mm2 cross section 10kV
power copper-core cable and installation on the 10kV power line
with bondage

leng.m 2

1.11 Installation of 3X50mm2 cross section 10kV power copper-core
cable on the 10kV power pole with bondage leng.m 8

1.12

Installation of 3X50mm2 cross section 10kv power copper-core
cable insulator sleeves:
- on the external switcher
- on the registration unit box

item
item

1
1

1.13
Digging the trench in the ground and instalation of horizontal
grounding (40X4mm steel linear bar) from the "RU-3" registration
unit to grounding loop of 10/0.4 kV substation #10

leng.m/m3 10/1.8

List of Materials

1.14
Tripolar line breaker, for 10kV power, nominal current 200A,
РЛНД-1-10/200, with manual control handlebar ПРН-1, for
external installation

set 1

1.15 Overvoltage restrictor, for 10kV power, ОПН-10 type item 3

1.16
Electricity registration box with recloser, based on JSC "Energo-
Pro Georgia" standards cable outlet-inlet, three phase counter,
antenna

box 1

1.17 3X50mm2 cross section 10kV power copper-core cable ВВГ-1 or leng.m 75



NYY or analogious
1.18 Steel angular bar - 40X40X4mm, length – 2.0 m item 1
1.19 Steel linear bar - 40X4mm leng.m 12

1.20 3X50mm2 cross section 10kV power copper-core insulator sleeves
of "Reihem" brand set 2

1.21 Metal supporting arms for the installation of switcher,
overvoltage restrictor and breaker handlebar set/kg 1/40

1.22 Concrete B15 m3 1.70
1.23 Sand-gravel mixture m3 5
1.24 Crushed stone m3 0.4
1.25 Warning band leng.m 80
1.26 Corrugated pipe leng.m 2



A p p r o v e d
by Head of Georgian Road Department

[  signed ]    N. Gasviani
02.04.2015

Project Task Description

On working out of design and tender documents for road lighting network for Ruisi-Agara-
Agara Bypass Section of International Tbilisi-Senaki-Leselidze Road (Lot 1 km 95-km114).

1. Name of design company - “Transproject Ltd”
2. Design basis - Order #658 of the Government of Georgia

from November 13, 2007

3. Need for splitting into lots - Not needed
4. Need for research works - Needed
5. Technical-economic parameters of

object
5.1 Length of section - 20 km (needs to be checked)
5.2 Conditions for road safety - According to current construction

norms and rules
6. Assessment of expected cost of

construction works
- To be determined in Lari, including

VAT, on the basis of market prices
7. Special conditions for design
7.1 Contents and types of work - Modern technologies should be used

- Lighting of road junctions should be
taken into account

- Main design solutions should be
agreed with the Georgian Road
Department

7.2 Works should be carried out with or
without stopping of traffic

- Without stopping of traffic

7.3 Possible adjusting of task description - The design company is entitled to
propose design task description
adjustment  after familiarization with
object

8. Supervision from design author - Not needed
9. Deadline for submission of design

documents
- 31.08.2015

10. Number of copies of design documents
a) design documents
b) cost assessment
c) tender documents
d) electronic copys

- 3 copies
- 2 copies
- 3 copies
- 1 copy



Customer:
Deputy Head of Office for Technical Police
of the Georgian Road Department [ signed ] O. Khatiashvili



A p p r o v e d
by Head of Georgian Road Department

[  signed ]    N. Gasviani
21.10.2015

Project Task Description
(Adjusted)

On working out of design and tender documents for road lighting network for Ruisi-Agara-
Agara Bypass Section of International Tbilisi-Senaki-Leselidze Road (Lot 1 km 95-km114).

1. Name of design company - “Transproject Ltd”
2. Design basis - Order #658 of the Government of Georgia

from November 13, 2007
Report note #5533-2 of the Office for
Technical Policy of the Georgian Road
Department from August 18, 2015
Letters from “Transproject Ltd” #01-09/115
from October 15, 2015

3. Need for splitting into lots - Not needed
4. Need for research works - Needed
5. Technical-economic parameters of

object
5.1 Length of section - 20 km (needs to be checked)
5.2 Conditions for road safety - According to current construction

norms and rules
6. Assessment of expected cost of

construction works
- To be determined in Lari, including

VAT, on the basis of market prices
7. Special conditions for design
7.1 Contents and types of work - Modern technologies should be used

- Lighting of road junctions should be
taken into account

- Main design solutions should be
agreed with the Georgian Road
Department

7.2 Works should be carried out with or
without stopping of traffic

- Without stopping of traffic

7.3 Possible adjusting of task description - The design company is entitled to
propose design task description
adjustment  after familiarization
with object

8. Supervision from design author - Not needed



9. Deadline for submission of design
documents

- 30.08.2015

10. Number of copies of design documents
a) design documents
b) cost assessment
c) tender documents
d) electronic copy of design

documents
e) electronic copy of cost

assessment

- 3 copies
- 2 copies
- 4 copies
- 1 copy (PDF and DWG formats)

- 1 copy (XLS format)

Customer:
Deputy Head of Office for Technical Police
of the Georgian Road Department [ signed ] D. Kaladze



05.08.2015   # PR01-09/161
To: Mr. Micheil Botsvadze

General Director
JSC “Energo Pro Georgia”

Subject: Road Lighting of Ruisi-Agara-Agara By-pass Section

Mr. Micheil Botsvadze,

On the basis of Design Task Order of the Georgian Road Department from 02 April 2015 the
design activities for road lighting of Ruisi-Agara-Agara By-pass section of the Tbilisi-Senaki-Leselidze
highway (Lot-I KP95-KP114) and its feeding 10kV voltage network have been started.

Length of road section under design is 19 km.
Design load needed for road lighting (with account of future expansion) is 170kW. It is planned

to install packaged transformer substation for feeding the road lighting network:
КТПГ 1х40 kVA – 2 substations, КТПГ 1х25 kVA – 10-11 substations.
Electric energy consumption meter units will be installed in three-four points.
We’d like to ask you to send your representative who together with specialists of our company

will carry out preliminary study and determine possible connection points of electric energy metering
units to distribution network of the JSC “Energo Pro Georgia” and reflect them in the Technical
Conditions issued by your company.

Addendum:  Road plan (electronic version) – 1 copy

Sincerely yours,

Tali Taliashvili
General Director



#5008004
10.08.2015

To: Mr. Tali Taliashvili
General Director of “Transproject” Ltd.
13 Tamarashvili Str. Tbilisi

C.c.: Mr. Berdia Goglodze
Director of South Georgia Branch
JSC “Energo Pro Georgia”

Mr. Taliashvili,

In response to your letter #01-09/161 regarding design works for road lighting of Ruisi-Agara-Agara
By-pass section of the Tbilisi-Senaki-Leselidze highway (KP95-KP114) and its feeding 10kV voltage
network we’d like to inform you that in order to determine perspective locations and connection points
for transformer substations and high-voltage metering units you should contact the Technical
Department of the South Georgia Branch of JSC “Energo Pro Georgia”:

Nugzar Gulua – Tel.:577 35 40 01.

Sincerely yours,

Micheil Botsvadze
General Director

Prepared by: Sh.Tabatadze: Tel.:577 35 04 40



ENERGY SOLUTIONS

To: Mr. Tali Taliashvili
General Director
“Design-Research Institute Transproject” Ltd

Subject:  On Road Lighting for Ruisi-Agara-Agara By-pass Section

Mr. Tali Taliashvili

On the basis of the Design Task Order of the Georgian Road Department from 02 April 2015 we are
performing design of the road lighting for Ruisi-Agara-Agara By-pass section (Lot-I KP95-KP114) of the
Tbilisi-Senaki-Leselidze Highway.

Scope of design works apart of road lighting distribution network (electric-technical calculations, selection
of lighting posts, lighting fixtures and conductors, compiling of scope of work for construction-installation
works) includes design of 10kV high voltage feeding network, selection of number of 10/0.4kV transformer
substations and their power capacities and their connection to the network of the JSC “Energo Pro Georgia”.

According to technology of design process prospective location of high voltage metering units and
connection points to network can be determined only after determination of lighting network configuration
and with participation of specialists from the JSC “Energo Pro Georgia” is should be reflected in their
Technical Condition.

After obtaining of the Technical Condition the final design of 10kV voltage feeding network and its
structural design can be carried out.

Currently the possible connection points are being determined together with specialists of the JSC “Energo
Pro Georgia”.

Based on above the design process completion date can be – 45 days after issuing of the Technical
Conditions by the JSC “Energo Pro Georgia”.

We’d like to ask you to appropriately review the design completion dates.

Yours sincerely,

Z. Talakhadze
Director



To: Mr. Nugzar Gasviani
Deputy Head
Georgian Road Department

Mr. Nugzar Gasviani

We are submitting to you the draft letter and accompanied documents (in hardcopy and
electronic versions – 2 copies) that should be submitted to the JSC “Energo Pro Georgia” in order to
request the Technical Condition for road lighting of the Ruisi-Agara-Agara By-pass section (Lot-1
KP95-KP114) and its 10kV feeding line.

Attachments: 1)   Draft letter to JSC “Energo Pro Georgia” – 2 pages
2)   Letter from the Design-Research Institute “Transproject” Ltd. – 1 page
3)   Letter from JSC “Energo Pro Georgia” – 1 page
4)   Design documents A3 – 8 pages
5)   Electronic version – 2 CDs

Sincerely yours,

Tali Taliashvili
General Director



GEORGIAN MINISTRY OF REGIONAL DEVELOPMENT AND INFRASTRUCTURE
GEORGIAN ROAD DEPARTMENT

#2-03/6918
25/08/2015

To: Mr. Micheil Botsvadze
General Director
JSC “Energo Pro Georgia”

Mr. Micheil Botsvadze

Within the 9400 kW power limit requested for the Project on Development of Road Infrastructure on
Territory of Georgia (Technical Condition #659/148 issued on 30.05.12) the road lighting for the
following highway sections will be installed:

1. Zestafoni-Kutaisi new by-pass section (Lot III, KP0+000 – KP15+172) – requested power
147kW – twelve 10/0.4kV voltage substations with 25kVA power capacity each;

2. Kutaisi new by-pass section (Lot I, KP0+000 – KP17+300) – requested power 160kW – twelve
10/0.4kV voltage substations with 25kVA power capacity each;

3. Kutaisi new by-pass road - Samtredia section (Lot II, KP0+000 – KP24+045+300) – requested
power 210kW – eighteen 10/0.4kV voltage substations with 25kVA power capacity each;

4. Ruisi-Agara-Agara by-pass section (Lot I, KP95-KP114) – requested power 170kW – twelve
10/0.4kV voltage substations with 25kVA power capacity each.

We’d like to request Technical Conditions for above-mentioned road sections for installation of road
lighting and 10kV feeding network and connection to your network with arrangement of electric energy
metering units.

Nugzar Gasviani

Deputy Head
Georgian Road Department
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X Y X Y

1 2 3 4 5 6 7 8 9 10 12 13
1 4652648,82 415426,42

1+50 2 4653261,20 414207,26
აკ-N1
RU-N1

4653269,30 414211,53

3+35 3 4654123,20 412574,80
აკ-ალტ.
RU-ALT.

4654130,95 412578,85

4 4655061,58 411153,56

6+97 175/176 5 4656127,11 409569,23
აკ-ალტ.
RU-ALT.

4656135,69 409574,36

8+48 213/214 6 4656810,35 408220,42
აკ-N2
RU-N2

4656819,50 408222,36

7 4656826,97 405526,31
8 4656248,95 405504,02
9 4654744,55 404841,24

14+70
368/36
9

10 4653727,59 403592,59
აკ-N3
RU-N3

4653724,86 403581,99

11 4653566,61 401851,98

12 4653982,44 400180,07

N3

N9-N10-N11-
N12

4x(1x25 კვა)
4x (1x25 kVA)

51.6კვტ
51.6 kW
56.76კვა
56.7 kVA

99ა
99 A
3.28ა

3.28 A

 10კვტ "აგარა"
ქ/ს 35/10კვ

"აგარა"
10 kW "Agara"

SS 35/10 kV
"Agara"

 10კვტ
"რუისი" ქ/ს
"ქარელი -

წევა"
10kW "Ruisi"

SS "Kareli-
84/85

N2
N5-N6-N7-N8
4x(1x25 კვა)

4x (1x25 kVA)

58.4კვტ
58.4 kW
64.24კვა

64.24 kVA

98ა
98 A
3.71ა

3.71 A

 10კვტ
"ბებნისი" ქ/ს

35/10კვ
"ბრეთი"

10kW "Bebnisi"
SS 35/10 kV

N1

38/39
N1-N2-N3-N4
4x(1x25 კვა)

4x (1x25 kVA)

59.2კვტ
59.2 kW
65.12კვა

65.12 kVA

99ა
99 A
 3.76ა
3.7 A

აღრიცხვის კვანძი
Registration Unit

N

კოორდინატები
Coordinates

კოორდინატები
Coordinates

N

ganaTebis mkvebavi 10kv Zabvis qseli

ROAD LIGHTING SUPPLYING 10KV POWER NETWORK
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NN

ტრანსფორმატ
ორის სიმძავრე
Substation NN

Transformator's
Capacity

ჯამური
დატვირთვა

0.4კვ/10კვ
კვტ/კვა

Cumulative
Charge

0.4kV/10kV
kW/kVA

საანგარიშ
ო დენი

0.4კვტ/10
კვტ

Estimated
Power

0.4kW/10
kW

შესაძლო
მიერთების

ხაზი
Possible

Connection
Power Line

10/0.4 კვტ ქვესადგური

SesaZlo mierTebis wertilebTan datvirTvebis angariSi

REPORT OF VOLTAGES FOR THE POSSIBLE CONNECTION POINTS
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EXPLANATORY NOTE

CURRENT PROJECT HAS BEEN ELABORATED BASED ON THE ROADS DEPARTMENT OF GEORGIA'S
ASSIGNMENT OF APRIL 2, 2015.

THE LEGAL FOUNDATION FOR THE DESIGN IS GEORGIAN GOVERNMENT ORDER #658 OF NOVEMBER
13, 2007.

WITHIN THE PROJECT TERMS OF REFERENCE IS PREPARED THE PART OF ROAD LIGHTING DESIGN
FOR RUISI-AGARA-AGARA BYPASS ROAD SECTION:

- HAVE BEEN DETERMINED THE LIGHTING POLES AND LUMINARIES QUANTITIES;
- HAVE BEEN IDENTIFIED THEIR LOCATION ON THE HIGHWAY AND TRAFFIC INTERSECTIONS;
- HAVE BEEN SELECTED THE QUANTITY OF 10/0.4 KV TRANSFORMER SUBSTATION AND
VOLTAGES - 12 CITY TYPE SUBSTATIONS WITH THE 1X25 KVA CAPACITY TRANSFORMERS;
- HAVE BEEN SELECTED LOCATIONS FOR THE TRANSFORMER SUBSTATIONS - THEIR EVENLY
DISTRIBUTION ALONG THE ROAD SECTION, WHICH LENGTH EQUALS 20 KM, AND HAVE BEEN
PROCESSED 10 KV POWER SUPPLY NETWORK;
- HAVE BEEN CONDUCTED STUDY WORKS WITH "ENERGO-PRO GEORGIA" SPECIALISTS AND HAVE
BEEN DETERMINED THE POSSIBLE CONNECTION POINTS OF ROAD LIGHTING TO THE "ENERGO-
PRO GEORGIA" POWER NETWORK, INCLUDING THE PLACEMENT OF REGISTRATION UNITS FOR
THE 10KV POWER LINE NETWORK OF ROAD LIGHTING; THESE HAVE BEEN DIVIDED ON THREE
GROUPS:

1. SUBSTATIONS #1 TO #4, SUMMARY REQUESTED CAPACITY 59.2 KW, CONSIDERING THE
LOSSES OF 65.12 KVA IN THE POWER TRANSFORMERS; ESTIMATED POWER - 10KV, 3.76
AMPER;
2. SUBSTATIONS #5 TO #8, SUMMARY REQUESTED CAPACITY 58.4 KW, CONSIDERING THE
LOSSES OF 64.24 KVA IN THE POWER TRANSFORMERS; ESTIMATED POWER - 10KV, 3.71
AMPER;
3. SUBSTATIONS #9 TO #12, SUMMARY REQUESTED CAPACITY 51.6 KW, CONSIDERING THE
LOSSES OF 56.76 KVA IN THE POWER TRANSFORMERS; ESTIMATED POWER - 10KV, 3.28
AMPER;

THE DESIGN ROAD SECTION HIGHWAY CROSSES SEVERAL AERIAL 10 KV POWER LINES THAT HAVE
BEEN DIVIDED ON TWO GROUPS AND THAT CAN BE USED AS THE SUPPLIES FOR THE LIGHTING
NETWORK:

- INDIVIDUALLY OWNED POWER LINES;
- POWER LINES OWNED BY JSC "ENERGO-PRO GEORGIA";
- THE INDIVIDUALLY OWNED POWER LINES ARE NOT IS SUFICCIENTLY GOOD CONDITION - THE
CABLES HAVE JOINT CONNECTIONS IN MANY PLACES, SEVERAL POLES REQUIRE STRENTHENING OR
NEED TO BE CHANGED;
- AS THE RESULT OF FIELD STUDY WORKS HAVE BEEN IDENTIFIED THE FOLLOWING INDIVIDUALLY

OWNED POWER LINES ON THE 10KV VOLTAGE:

1. 10 KV POWER LINE "PETRIASHVILI" GOES PARALLEL TO THE PROJECT HIGHWAY BETWEEN
THE KM 4+00 AND KM 5+82;
2. 10 KV POWER LINE "TALAKHADZE" GOES PARALLEL TO THE PROJECT HIGHWAY BETWEEN
THE KM 5+83 AND KM 6+83;
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3. 10 KV POWER LINE "SAGERGO" CROSSES THE PROJECT HIGHWAY AT THE KM 17+300;

MUCH BETTER CONDITIONS HAVE THE 10 KV AERIAL POWER LINES OWNED BY JSC "ENERGO-PRO
GEORGIA". THERE WERE DETERMINED FIVE POINTS OF POSSIBLE CONNECTION TO JSC "ENERGO-
PRO GEORGIA"'S POWER NETWORK:

1.  NEAR THE PROJECT SUBSTATION #2, 10 KV POWER LINE "RUISI" OF SUBSTATION "KARELI-
TSEVA";
2.  ALTERNATIVE POWER SOURCE - NEAR THE PROJECT SUBSTATION #3, 10 KV POWER LINE
"RUISI" OF SUBSTATION "KARELI-TSEVA";
3. NEAR THE PROJECT SUBSTATION #6, 10 KV POWER LINE "BEBNISI" OF 35/10 KV
SUBSTATION "BRETI";
4. NEAR THE PROJECT SUBSTATION #5, 10 KV POWER LINE "BEBNISI" OF 35/10 KV
SUBSTATION "BRETI";
5. NEAR THE PROJECT SUBSTATION #10, 10 KV POWER LINE "AGARA" OF 35/10 KV
SUBSTATION "AGARA".

THE FIELD STUSY WORKS FOR THE IDENTIFICATION OF POSSIBLE CONNECTION POINTS OF
ELENCTRICITY CONSUMPSION REGISTRATION UNITS HAVE BEEN CONDUCTED IN COLABORATION
WITH THE TECHNICAL DEPARTMENT SPECIALISTS OF JSC "ENERGO-PRO GEORGIA" SOUTH FILIAL.

FINALLY, THE CONNECTION OF ROAD LIGHTING POWER SUPPLY NETWORK FOR THE RUISI-AGARA-
AGARA BYPASS ROAD SECTION (LOT 1) KM 92 - KM 114 TO THE POWER DISTRIBUTION NETWORK
HAS BEEN PROCESSED ACCORDING TO THE TECHNICAL SPECIFICATIONS OF JSC "ENERGO-PRO
GEORGIA".

THE POWER SUPPLY FOR THE ROAD LIGHTING NETWORK OF PROJECT ROAD SECTION "RUISI-AGARA-
AGARA BYPASS" IS DONE FROM THREE SUBSTATIONS OF JSC "ENERGO-PRO GEORGIA":

1. FROM THE BIFURCATION OF 10 KV POWER LINE "RUISI" OF SUBSTATION "KARELI-TSEVA",
TO WHICH ARE CONNECTED FOUR 10/0.4 KV SUBSTATIONS #1, #2, #3, AND #4, EACH
HAVING 25 KVA CAPACITY TRANSFORMERS; SUMMARY ESTIMATED CHARGE EQUALS 59.2
KW (65.12 KVA); THE CONNECTION POINT IS LOCATED IN SUBSTATION #2;
2. FROM THE BIFURCATION OF 10 KV POWER LINE "BEBNISI" OF 35/10 KV SUBSTATION
"BRETI", TO WHICH ARE CONNECTED FOUR 10/0.4 KV SUBSTATIONS #5, #6, #7, AND #8,
EACH HAVING 25 KVA CAPACITY TRANSFORMERS; SUMMARY ESTIMATED CHARGE EQUALS
58.4 KW (64.24 KVA); THE CONNECTION POINT IS LOCATED IN SUBSTATION #6;
3. FROM THE BIFURCATION OF 10 KV POWER LINE "AGARA" OF 35/10 KV SUBSTATION
"AGARA", TO WHICH ARE CONNECTED FOUR 10/0.4 KV SUBSTATIONS #9, #10, #11, AND
#12, EACH HAVING 25 KVA CAPACITY TRANSFORMERS; SUMMARY ESTIMATED CHARGE
EQUALS 51.6 KW (56.76 KVA); THE CONNECTION POINT IS LOCATED IN SUBSTATION #10.

IN THE PROJECT HAVE BEEN DETERMINED THE BIFURCATION POINTS AND HAVE BEEN PROVIDED
THE COORDINATES FOR THE LOCATIONS OF REGISTRATION UNITS AND ROAD LIGHTING SUPPLY
NETWORK TRANSFORMER SUBSTATIONS.

AT EACH CONNECTION POINTS TO THE BIFURCATIONS FROM THE EXISTING 10 KV NETWORK SHALL
BE INSTALLED CIRCUIT BREAKERS AND 3 ОПН-10 TYPE OVERCHARGE LIMITERS. AT THE CONNECTION
POINTS TO THE BIFURCATION FROM THE CIRCUIT BREAKER, THE POWER GOES VIA THE CABLE TO
THE REGISTRATION UNITS. THE REGISTRATION UNITS EQUIPMENT CORRESPONDS AND SUTTISFIES
THE STANDARD REQUIREMENTS OF JSC "ENERGO-PRO GEORGIA".
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THE ELECTRICITY COUNTER SHALL BE INSTALLED AT THE SIDE OF 10 KV POWER SUPPLY OF THE
POWER LINES BIFURCATION.

FOR THIS PROJECT HAS BEEN PLANNED INSTALLATION OF THE ACTIVE-REACTIVE ELECTRICITY
COUNTER - SINGLE DIRECTION, THREE PHASES, ELECTRONIC, WITH CHARACTERISTICS
UNOM=57/100V, INOM=5A: THE PRECISION NOT LESS THAN 1.0; COUNTING DEVICE WITH NOT LESS
THAN 5+1 DIGITS.

THE REGISTRATION UNITS SATISFY THE REQUIREMENTS OF JSC "ENERGO-PRO GEORGIA" FOR THE
COUNTERS, THEIR CIRCUITS, ELECTRICITY AND POWER TRANSFORMERS.

THE CONTROL COUNTER OF THE ELECTRICITY SHALL BE INSTALLED AT THE 0.4 KV POWER SIDE OF
TRANSFORMER'S ENTRANCE IN 10/0.4 KV TRANSFORMER SUBSTATION, FOR WHICH IS CONSIDERED
ACTIVE ELECTRICTY SINGLE DIRECTION, THREE PHASES, ELECTRONIC REGISTRATION UNIT WITH
FOLLOWING CHARACTERISTICS: UNOM=3*380/200V, INOM=5A: THE PRECISION CLASS NOT LESS
THAN 1.0; COUNTING DEVICE WITH NOT LESS THAN 5+1 DIGITS.

ON THE OUTGOING POWER LINE OF THE ELECTRICITY REGISTRATION UNITS (LIGHTING SUPPLY 10
KV) SHALL BE INSTALLED VACUUM CIRCUIT BREAKER, SPRING-ENGINE DRIVE, AND DEBRIDGING
RELEY (ANALOGUE TO REST-02).

THE EQUIPMENT TYPES INDICATED ON THE BIFURCATION DRAWINGS ARE PRESENTED FOR THE
ORIENTATION ONLY AND THERE IS POSSIBLE TO INSTALL THE ANALOGIOUS EQUIPMENT.

THE TRANSFORMERS HAVE BEEN TESTED FOR THE SHORT CIRCUIT THERMAL STABILITY AND SHALL
BE APPROVED BY JSC "ENERGO-PRO GEORGIA". IN THE REGISTRATION UNITS ON THE BIFURCTAIONS
FROM 35/10 KV SUBSTATIONS ARE PLACED 50/5A POWER TRANSFORMERS THAT SATISFY THE
REQUIREMENTS:

I Sh.Cir.=2.5 kA<=ITher.=3.2 kA – FROM TABLE FOR KCur.Tr.=50/5A.

EACH PLACE OF BIFURCATION, THE COORDINATES OF SELECTED 10/0.4 KV TRANSFORMER
SUBTSTATION AND REGISTRATION UNITS HAVE BEEN SUBMITTED TO THE JSC "ENERGO-PRO
GEORGIA" (DIGITAL VERSION AND DRAWINGS) AND INCLUDED IN THE PROJECT DOCUMENTATION.
IN THE PROJECT WERE STUDIED THE FOLLOWING PARAMETERS FOR THE CONNECTION POINTS OF
BIFURCATION FROM EXISTING POWER NETWORK: THE CABLE CROSS SECTION OF EXISTING POWER
NETWORK IN THE BIFURCATION POINTS FROM THE 10 KV POWER LINES OF 35/10 KV SUBSTATION IS
AC-50/8, WHICH CONDUCTIVITY IS 210 AMPER. IN THE SPECIFICATIONS WAS NOT PROVIDED THE
ESTIMATED CURRENT VALUE FOR THE EXISTING CHARGE.

THE VOLTAGE OF PROJECT NETWORK AT THE CONNECTION POINTS EQUALS 59.2 KW, WHICH
CORRESPONDS TO 3.76 AMPERS. CONSIDERING THESE VALUES, THERE WILL NOT BE ANY
SIGNIFICANT CHANGES IN THE CABLES VOLTAGE OF EXISTING NETWORK.

AT THE BELT POINTS OF 35/10 KV SUBSTATIONS, 10/0.4 KV SUBSTATIONS EQUIPMENT, POWER
TRANSFORMERS, 10 KV POWER CABLE NETWORK HAVE BEEN MEASURED ON THE SHORT CIRCUIT
CURRENT VALUES IN THE NETWORK.

CONSIDERING THE ABOVE-SAID, THE EXISTING 10 KV POWER DISTRIBUTION NETWORK DOES NOT
NESSECITATED REHABILITAION/RECONSTRUCTION WORKS.

THE PROJECT ROAD LIGHTING SUPPLY 10 KV POWER NETWORK IS SECTIONED FROM THE EXISTING
NETWORK VIA VACUUM CIRCIUT BREAKER THAT IS INSTALLED IN THE REGISTRATION UNIT BOX.
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BECAUSE OF THE SMALL VALUES OF ADDITIONAL VOLTAGES (LIGHTING) IN THE BIFURCATION
POINTS (3.76 AMPER 210 A THE PASSABILITY WAS NOT CALCULATED AT THE BEGINNING OF POWER
LINE, 35/10 KV) IN THE OUTGOING LINE CELLS, CURRENT AND OTHER INSTALLMENTS, WHEREAS IN
CASE OF CONNECTION TO THIS VOLTAGE VALUE, THERE IS NO NEED FOR CHECKING THE WHOLE
POWER NETWORK FOR THE PRINCIPLES OF THE RELEY SECURITY INSTALLATION.

IN THE PROJECT HAVE BEEN CONSIDERED INSTALLATION OF ОПН-10 TYPE OVERCHARGE LIMITER:

- AT THE BIFURCATION POINT AT THE CIRCUIT BREAKER;
- IN THE REGISTRATION UNIT BOX AT THE BREAKER;
- 10/0.4 KV SUBSTATION 10KV POWER OUTGOING AND INCOMING LINES SWITCHER;

IN THE NORMS AND REGULATIONS OF GEORGIAN NATIONAL ENERGY AND WATER SUPPLY
REGULATORY COMMISSION, THERE IS NO REQUIREMENT REGARDING THE OBLIGATORY VALUE FOR
THE VOLTAGE COEFFICIENT.

THE PROJECTED 10/0.4 KV TRANSFORMER SUBSTATIONS HAVE SUFFICIENT EQUIPMENT FOR THE
REACTIVE ENERGY COMPENSATION THAT'S CAPACITY IS ESTIMATED FROM THE OBJECT'S
EXSPLOATATION PERIOD. THE ACTIVE AND REACTIVE ENERGY CONSUMPTION WILL BE MEASURED
FOR THE WORKING OBJECT, AFTERWARDS WILL BE CALCULATED THE VOLTAGE COEFFICIENT VALUE
AND THE REQUIRED REAL CAPACITY OF THE COMPENSATORY EQUIPMENT



SCHEMATIC CIRCUIT OF SUPPLY NETWORK

naxazis #

DRAWING No.

masStabi:
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mkvebavi qselis principialuri sqema

SUPPLY POWER SCHEMATIC CIRCUIT

mimwodebeli

SERVICE PROVIDER

35/10 KV SUBSTATION "KARELI-TSEVA" 10 KV POWER LINE "RUISI"
10 kV

AC-50 (AC-120)

Cu
 3

x5
0m

m
²

Wh

VA Rh

ОПН-10

ТПЛ-10
50/5

ПКН-10

РБ-10/200

10/0.4 kV   Substation #2

10 kV

N
PE

ABC

SP-1mZ-2

AC-210/0.4 kV
Substations #3, #4

Cu 3x35 mm²

L=
20

m

Will be specified
by "Energo-Pro

Georgia"

Wh
ELECTRIC IMPULSE

MONITOR
COUNTER

COMPENSATING
UNIT

(IN CASE OF
NECESSITY)

16/3 16/3

380/220 V

10/0.4 kV
25 kVA

ПКT-10/5

Cu 3x50mm²
L=50m

Commercial
Counter

Registration
Unit

ОПН-10

Cu 3x50mm²  L=5m

Bifurcation

РЛДН-10/200

НТМИT-0

ak-1

RU-1 10/0.4 kV
Substation #1

Cu 3x35 mm²

400/10

I   =2,5<I   =3,6kA

(K  =50/5)

m.S. Ter.

d.t.

I    =2,5<I   =3,6kA

(K   =50/5)
Cur.Tr.

Therm.

Sh.Cir.

400/10 400/10
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DATE:

35/10 kv "qareli - weva " egx -10kv. "ruisi"

35/10 KV "KARELI-TSEVA" 10 KV POWER LINE "RUISI"

REST -02
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Debrid.
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gadawyvetilebebi

ENERGY SOLUTIONS
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DIRECTOR

z. talaxaZe

Z. TALAKHADZE

teq.gadamowmeba
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mkvebavi qselis principialuri sqema

SUPPLY POWER SCHEMATIC CIRCUIT

mkvebavi qselis principialuri sqema

SUPPLY POWER SCHEMATIC CIRCUIT

I   =2,5<I   =3,6kA

(K  =50/5)

m.S. Ter.

d.t.

I    =2,5<I   =3,6kA

(K   =50/5)
Cur.Tr.

Therm.

Sh.Cir.

dazustdeba

"energo-pro

jorjias" mier

ganStoeba

Cu 3x50mm²  L=5m

mkvebavi qselis principialuri sqema

35/10 kv qs "qareli-weva" egx-10kv "ruisi"

10 kv

C
u 

3x
50

m
m

²

L=
20

m

Cu 3x50mm²
L=50m

aRricxvis

kvanZi

komerciuli

mricxveli

vakum.

amomrT.
Vacuum

Circuit Breaker

10/0,4 kv   qs #2

10 kv

10/0,4 kv

25 kva

sakontrolo

el. impulsuri

mricxveli

10/0,4 kv

qs #3, #4

Cu 3x35 mm²

380/220 v

Cu 3x35 mm²

10/0,4 kv

qs # 1

sakompensacio

mowyobiloba

(saWiroebis

SemTxvevaSi)

AMZU
Прямоугольник
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SERVICE PROVIDER

10 kv

AC-50

C
u 

3x
50

m
m

²

Wh

VA Rh

ОПН-10

ТПЛ-10
50/5

ПКН-10

РБ-10/200

10/0,4 kv   qs #6

10 kv

N
PE

ABC

mZ-4
mZ-5

AC-5

10/0,4 kv

qs #7, #8

Cu 3x35 mm²

L=
20

m dazustdeba

"energo-pro

jorjias" mier

Wh
sakontrolo

el. impulsuri

mricxveli

sakompensacio

mowyobiloba

(saWiroebis

SemTxvevaSi)

16/3 16/3

380/220 v

10/0,4 kv

25 kva

ПКT-10/5

Cu 3x50mm²
L=50m

komerciuli

mricxveli

aRricxvis

kvanZi

ОПН-10

Cu 3x50mm²  L=5m

ganStoeba

РЛДН-10/200

НТМИT-0

ak-2

RU-2 10/0,4 kv

qs # 5

Cu 3x35 mm²

400/10

I   =2,5<I   =3,6kA

(K  =50/5)

m.S. Ter.

d.t.

I    =2,5<I   =3,6kA

(K   =50/5)
Cur.Tr.

Therm.

Sh.Cir.

400/10 400/10

TariRi:  20.09. 2015

DATE:

REST -02
deSuntir.

Debrid.
vakum.

amomrT.

Vacuum
Circuit Breaker

energo

gadawyvetilebebi

ENERGY SOLUTIONS

direqtori

DIRECTOR

z. talaxaZe

Z. TALAKHADZE

teq.gadamowmeba
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daamuSava

PROCESSED BY
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35/10 KV "BRETI" 10 KV POWER LINE "BEBNISA"

COMPENSATING
UNIT

(IN CASE OF
NECESSITY)

ELECTRIC IMPULSE
MONITOR
COUNTER

Cu 3x35 mm²

380/220 V

Cu 3x35 mm²
L=50m

Cu 3x35 mm² L=5m

Cu
 3

x5
0m

m
²

L=
20

m Will be specified
by "Energo-Pro

Georgia"

Bifurcation

10 kV

Registration
Unit

Commercial
Counter

10/0.4 kV   Substation #6

10/0.4 kV
25 kVA

10/0.4 kV
Substation #5

Cu 3x35 mm²

10/0.4 kV
Substations #7, #8

SCHEMATIC CIRCUIT OF SUPPLY NETWORK

35/10 KV SUBSTATION "BRETI" 10 KV POWER LINE "BEBNISA"

mkvebavi qselis principialuri sqema
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AMZU
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SERVICE PROVIDER
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AC-50
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50
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m
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Wh

VA Rh

ОПН-10

ТПЛ-10
50/5

ПКН-10

РБ-10/200

10/0,4 kv   qs #10

10 kv

N
PE

ABC

mZ-7
mZ-8

AC-8

10/0,4 kv

qs #11, #12

Cu 3x35 mm²
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20

m dazustdeba

"energo-pro

jorjias" mier

Wh
sakontrolo

el. impulsuri

mricxveli

sakompensacio

mowyobiloba

(saWiroebis

SemTxvevaSi)

16/3 16/3

380/220 v

10/0,4 kv

25 kva

ПКT-10/5

Cu 3x50mm²
L=50m

komerciuli

mricxveli

aRricxvis

kvanZi

ОПН-10

Cu 3x50mm²  L=5m

ganStoeba

РЛДН-10/200

НТМИT-0

ak-3

RU-3

10/0,4 kv

qs # 9

Cu 3x35 mm²

400/10

I   =2,5<I   =3,6kA

(K  =50/5)

m.S. Ter.

d.t.

I    =2,5<I   =3,6kA

(K   =50/5)
Cur.Tr.

Therm.

Sh.Cir.

400/10 400/10

TariRi:  20.09. 2015

DATE:

REST -02
deSuntir.

Debrid.
vakum.

amomrT.

Vacuum
Circuit Breaker

energo
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ENERGY SOLUTIONS

direqtori

DIRECTOR

z. talaxaZe

Z. TALAKHADZE

teq.gadamowmeba
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COMPENSATING
UNIT

(IN CASE OF
NECESSITY)

ELECTRIC IMPULSE
MONITOR
COUNTER

Cu 3x35 mm²

380/220 V

Cu 3x35 mm²  L=5m

Cu 3x35 mm²
L=50m

Cu
 3

x5
0m

m
²

L=
20

m Will be specified
by "Energo-Pro

Georgia"

Bifurcation

10 kV

Registration
Unit

Commercial
Counter

10/0.4 kV   Substation #10

10/0.4 kV
Substation #9

Cu 3x35 mm²

10/0.4 kV
25 kVA

10/0.4 kV
Substations #11, #12

SCHEMATIC CIRCUIT OF SUPPLY NETWORK

35/10 KW SUBSTATION "AGARA" 10 KW POWER LINE "AGARA"

mkvebavi qselis principialuri sqema

35/10 kv qs "agara" egx-10kv "agara"
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SUPPLY POWER SCHEMATIC CIRCUIT

AMZU
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20
00

68
00

70
0

50
0

ganStoebis specifikacia

SPECIFICATION FOR BIFURCATION

dasaxeleba

NAME
aRniSvna, standarti

SYMBOLS, STANDARDS
raod.

QTY
erTeul. masa, kg

UNIT WEIGHT, KG
SeniSvna

NOTES

10kv egx-is sayrdeni

POLE FOR 10 KW POWER LINE

gamTiSveli saxazo,

sampolusa

РЛДН 3-1-10/200
LINE BREAKER, TRIPOLAR

gamTiSvelis marTvis xelis

amZravi

ПРН 3-10У
BREAKER CONTROL HANDLEBAR

gadaZabvis SemzRudavi

ОПН-10
OVERVOLTAGE RESTRICTOR

patara CaCi КП-22
SMALL HOOD

momWeri A 2 A 35
FERRULE

AC 35

WanWiki M 12x40
BOLT

qanCi M 12
NUT

sayeluri 12
WASHER

kronSteini PA 1
SUPPORTING ARM
kronSteini PA 2
SUPPORTING ARM
kronSteini PA 4
SUPPORTING ARM
kronSteini PA 5
SUPPORTING ARM

amZravis lilvi PA 9
DRIVE OF AXLE

 X 7

 X 8

damamiwebeli sadeni 3П1
GROUND WIRE

mili, gofrirebuli Ø80 mm
PIPE, CORRUDATED Ø80 mm

2 3 4 5 6

an analogiuri

OR SIMILAR
ТУ 34-46-10179-80

ТУ 34-09-11232-87

ТУ 34-13-10273-88

ГОСТ 23065-78

#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

ГОСТ

ТУ 34-46-10179-80

ГОСТ  839-90

ГОСТ  7798-70

ГОСТ  5915-70

ГОСТ  11371-78

-

-

-

-

-

-

-

-

-

momWeri ПA 35
FERRULE

1

1

1

3

5

3

6

6m

11

11

11

1

1

1

3

2

3

1

4m

2,5m

1

-

65

3,6

-

0,02

-

-

-

0,05

0,02

0,01

13,8

20

21

1,6

13

0,7

0,8

-

-

10 kv gamTiSvelis dayeneba.

saerTo xedi.

BBIFURCATION
INSTALLATION OF 10KW SWITCHER

GENERAL VIEW

m-bi 1:50

Scale 1:50

3x50 mm²
kabeli Ø80 milSi

L=2500mm
3x50 mm²

CABLE IN Ø80 PIPE
L=2500mm

203

3x50 mm²
kabeli

bandaJirebiT

3x50 mm²
CABLE WITH BONDAGE

3x50 mm²
kabelis

daboloeba

3x50 mm²
CABLE ENDING

AC-50

Cu 3x50 mm²
TxrilSi

aRricxvis

kvanZamde

Cu 3x50 mm²
IN TRENCH

TO RECORDING
NODE

1
1

16

4

5

2 8

19

2

A

xedi   A
SECTION A

- 40x4mm
L=3,0m

- 40x4mm
L=3.0m

 40x40x4mm
L=2,0m

 40x40x4mm
L=2.0m 21

21

22

kuTovana

ANGULAR

zolovana

LINEAR

ГОСТ 8509-93 2,0m

3,0mГОСТ 4405-75

-

-

22
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BIFURCATION. INSTALLATION OF 10 KW SWITCHER. GENERAL VIEW.
SPECIFICATION FOR BIFURCATION.
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10 kv aRricxvis kvanZis mowyoba

10 kv ganStoebasTan

INSTALLATION OF 10KW REGISTRATION UNIT
TO 10 KW BIFURCATION

3x50 mm²
kabeli Ø80 milSi

L=2500mm
3x50 mm²

CABLE IN Ø80 PIPE
L=2500mm

203

3x50 mm²
kabeli

bandaJirebiT

3x50 mm²
CABLE WITH BONDAGE

3x50 mm²
kabelis daboloeba

3x50mm²
CABLE ENDING

AC-50

1
1

16

4

5

2 8

19

2,
60

0,
60

10 kv aRricxvis kvanZi

10 KW REGISTRATION UNIT

N N N NN N

Cu 3x50mm² TxrilSi 10/0,4 satransformatoro qvesdguramde

Cu 3x50mm² IN TRENCH TO 10/0.4 TRANSFORMER SUBSTATION

qvesaguris damiwebis konturamde

TO GROUND LOOP

Cu 3x50mm² TxrilSi aRricxvis kvanZamde

Cu 3x50mm² IN TRENCH TO REGISTRATION UNIT

10 kv aRricxvis kvanZis mowyobis gegma

SCHEMA OF 10 KW REGISTRATION UNIT INSTALLATION

N N NN

4,
00

3,40

masalaTa specifikacia erTi aRricxvis kvanZisTvis

MATERIALS SPECIFICATION FOR ONE REGISTRATION UNIT

1. baqnis mowyoba:

    INSTALLATION OF PLATFORM :

    - betonis lenturi saZirkeveli     - betoni  B15, 1.70m³
      CONCRETE RIBBON FOUNDATION - CONCRETE B15, 1.70M ³
    - qviSa-xreSovani narevi             - 5 m ³
      GRAVEL-SAND MIXTURE    - 5 M³
    - RorRi                               - 0,4m ³
      CRUSHED STONE - 0.4 M³

2.    damiwebis mowyobiloba:L

     GROUNDING EQUIPMENT:
     - foladis zolovani 4x40           - 12 grZ.m.
       STEEL LINEAR 4x40  -  12 LENG.M

SeniSvna

           NOTE
- SesaZeni miwis nakveTis farTobi erTi aRricxvis

  kvanZis mosawyobad Seadgens 3,5mx4,0m=14m²
   THE AREA OF PARCEL TO BE PURCHASED FOR ONE REGISTRATION
   UNIT EQUALS 3.5mX4.0m=14m²
- dacileba ganStoebasa da aRricxvis kvanZs Soris

  SeTanxmdes ss "energo-pro jorjiasTan".

  THE DISTANCE BETWEEN THE BIFURCATION AND REGISTRATION
    UNIT SHALL BE APPROVED BY "ENERGO-PRO GEORGIA"

damiweba

GROUNDING

N

0,
70
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მილის
მარკა
Pipe

Brand

მილის
საგრძე

Pipe
Length

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1
გ-1
C-1

ქს "ქარელი-წევა" 10კვ-
ეგხ "რუისი" 10კვ

სახაზო გამთიშველი
10kV Line Curcuit

Breaker of SS "Kareli-
Tseva" 10kV Power Line

"Ruisi"

აღრიცხვის
კვანძი "აკ-1"
Registration
Unit "RU-1"

ВВГ 10
NYY-j-10

3x50

15
16

ეგხ-ის
საყრდენი 15
Power Line

Pole 15

- - 2 - 33 2

2
გ-2
C-2

ქს "ბრეთი" 10კვ-ეგხ
"ბებნისი" 10კვ სახაზო

გამთიშველი
10kV Line Curcuit

Breaker of SS "Breti"
10kV Power Line

"Bebnisi"

აღრიცხვის
კვანძი "აკ-2"
Registration
Unit "RU-2"

ВВГ 10
NYY-j-10

3x50

24
25

ეგხ-ის
საყრდენი 15
Power Line

Pole 15

- - 2 - 42 2

3
გ-3
C-3

ქს "აგარა" 10კვ-ეგხ
"აგარა" 10კვ სახაზო

გამთიშველი
10kV Line Curcuit

Breaker of SS "Agara"
10kV Power Line
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ქურო
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ქურო
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Metering Point Installation and Montage Standards Progress on Side 6/10kV 

(with Cable Inlet and Outlet Installation) 

 

Metering Point on Pole Installation and Montage Standards Progress on Side 6/10kV 

  

 

Purpose 

Purpose of commercial electric energy metering cabinet on 6(10)kV voltage side is direct and 

backward active and reactive energy metering in 6(10)kV voltage, 50 Hz frequency network; 

it is also used for control of automatic systems of electric energy and collection and transfer 

of parameters of metering and calculating devices to dispatch services. 

Commercial metering of electric energy should be arranged at connection point. In this case 

metering of electric energy should be arranged on 6(10)kV voltage side. Metering cabinet 

should be for outdoor installation and made as separately installed metal cabinet with two 

sealable doors. 

 

Operational conditions    

 minimal temperature – 450C; 

 maximal temperature +450C; 

 altitude above sea level – 1000m; 

 relative humidity – no more than 80% at 250C temperature; 

 non-explosive ambient area without content of fumes and gases aggressive to metals 

and insulation; 

 working condition – vertical. 

 

Structural arrangement 

High-voltage cabinet should be made of steel sheets (thickness 2mm) and should contain two 

current transformers, voltage transformers, high-voltage support insulators, high-voltage 

fuses, copper or aluminum bases, disconnector and fixing/fastening brackets. 

Inlet and outlet of high voltage to cabinet is arranged by cable inlet/outlets. 

Distances between buses of primary circuits of cabinet should be designed for 6(10)kV 

voltage. Distance between current conducting parts (between phases) must be not less than 

130mm, and distance between current conductors and structural elements of cabinet must be 

not less than 120mm. Buses can be made of copper or aluminum. 

2.5mm2 cross section copper conductor should be used for installation of secondary circuits of 

cabinet. 

Cabinet door should have lock and must be sealable. 

100x60mm size window with silicate glass should be made in cabinet door for taking of meter 

readings. Glass should be transparent to ease the taking of meter readings. 

Cabinet should be installed on foundation, at not less than 200mm elevation from ground 

level. 







Cabinet door should have warning sign about presence of high voltage made with red paint 

and “company logo”. 

Cabinet should have lock on front side. If needed cabinet should allow access from all sides. 

Handle of disconnector should be installed on front side of cabinet. Cabinet should be 

connected to grounding circuit by means of 40x4mm steel strips. 

 

Construction-installation works should be carried out according to requirements of the 

Construction Norms and Rules and Rules for Installation of Electric Equipment. Equipment 

of cabinet should be tested by high voltage, its grounding resistance should be measured as 

well as current and voltage transformers. 

Results of measurements and tests should be documented in appropriate reports. 

 

Technical Characteristics 

 

 

   Name of Characteristics   Parameters 

 

Rated line voltage, kV      6; 10 

Maximum rated voltage, kV      7.2; 12 

Secondary circuits rated current, A     5 

Secondary circuits rated voltage, V     100 

Short-time thermal withstand current, 3 sec, kA   12.5 

Short circuit current, kA      32 

Rated current of electrodynamic withstand, kA    

Protection degree       IP43 

Maintenance, Year       25 

Weight, kg        600 

Dimension, mm: 

- width        1000 

- depth        1000 

- height        2600    
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