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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 - KI'TM - 1X25 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".
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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

H Works and Materials Names Unit Quantity
1 2 3 4
List of Works
Installation of 10kV power line pole (height 8m) and bar, by
1.1 L . set 1
digging the pit
12 Installation of supporting arm for OMNH-10 type (three phase) st 1
' overvoltage restrictor
Installation of P/1IAH-1-10/200 type line breaker for 10kV power
13 . . set 1
on the supporting arm on 10kV power line pole
Installation of P/1AH-1-10/200 type line breaker handlebar for
1.4 | 10kV power for manual control on the bracket on the 10 kV set 1
power line pole
15 Connection of 10kV power line breaker to the existing power leng.m 4
' network with the 3X50mm? cross section cable '
Installation of grounding equipment from steel linear (40X4mm)
1.6 set 1
and steel angular bar (40X40X4mm, length 2m)
1.7 | Construction of foundation and platform for the registration unit set 1
According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
1.8 . . . . . . set 1
consumption registration unit "RU-1" with cable outlet-inlet and
recloser on 10 kV power line
Digging the cable trench from the bifurcation 10 kV pole "RU-1"
1.9 | and laying the cables with JIC-150 warning bands, afterwards leng.m/m3 40/16
backfilling the ground
In the corrugated pipe inserting the 3X50mm? cross section 10kV
1.10 | power copper-core cable and installation on the 10kV power line leng.m 2
with bondage
Installation of 3X50mm? cross section 10kV power copper-core
1.11 . leng.m 8
cable on the 10kV power pole with bondage
Installation of 3X50mm? cross section 10kv power copper-core
cable insulator sleeves:
1.12 . .
- onthe external switcher item 1
- onthe registration unit box item 1
Digging the trench in the ground and instalation of horizontal
1.13 | grounding (40X4mm steel linear bar) from the "RU-1" registration leng.m/m?3 10/1.8
unit to grounding loop of 10/0.4 kV substation #2
List of Materials
Tripolar line breaker, for 10kV power, nominal current 200A,
1.14 | PNIHA-1-10/200, with manual control handlebar MPH-1, for set 1
external installation
1.15 | Overvoltage restrictor, for 10kV power, OMH-10 type item 3
Electricity registration box with recloser, based on JSC "Energo-
1.16 | Pro Georgia" standards cable outlet-inlet, three phase counter, box 1
antenna
1.17 | 3X50mm? cross section 10kV power copper-core cable BBI-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
3X50mm? cross section 10kV power copper-core insulator sleeves
1.20 e " set 2
of "Reihem" brand
Metal supporting arms for the installation of switcher,
121 overvolt:gi restéictor and breaker handlebar set/kg 1/40
1.22 | Concrete B15 m?3 1.70
1.23 | Sand-gravel mixture m?3 5
1.24 | Crushed stone m?3 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

H Works and Materials Names Unit Quantity
1 2 3 4
List of Works
Installation of 10kV power line pole (height 8m) and bar, by
1.1 L . set 1
digging the pit
12 Installation of supporting arm for OMNH-10 type (three phase) st 1
' overvoltage restrictor
Installation of P/1IAH-1-10/200 type line breaker for 10kV power
13 . . set 1
on the supporting arm on 10kV power line pole
Installation of P/1AH-1-10/200 type line breaker handlebar for
1.4 | 10kV power for manual control on the bracket on the 10 kV set 1
power line pole
15 Connection of 10kV power line breaker to the existing power leng.m 4
' network with the 3X50mm? cross section cable '
Installation of grounding equipment from steel linear (40X4mm)
1.6 set 1
and steel angular bar (40X40X4mm, length 2m)
1.7 | Construction of foundation and platform for the registration unit set 1
According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
1.8 . . . . . . set 1
consumption registration unit "RU-2" with cable outlet-inlet and
recloser on 10 kV power line
Digging the cable trench from the bifurcation 10 kV pole "RU-2"
1.9 | and laying the cables with JIC-150 warning bands, afterwards leng.m/m3 32/14
backfilling the ground
In the corrugated pipe inserting the 3X50mm? cross section 10kV
1.10 | power copper-core cable and installation on the 10kV power line leng.m 2
with bondage
Installation of 3X50mm? cross section 10kV power copper-core
1.11 . leng.m 8
cable on the 10kV power pole with bondage
Installation of 3X50mm? cross section 10kv power copper-core
cable insulator sleeves:
1.12 . .
- onthe external switcher item 1
- onthe registration unit box item 1
Digging the trench in the ground and instalation of horizontal
1.13 | grounding (40X4mm steel linear bar) from the "RU-2" registration leng.m/m?3 10/1.8
unit to grounding loop of 10/0.4 kV substation #6
List of Materials
Tripolar line breaker, for 10kV power, nominal current 200A,
1.14 | PNIHA-1-10/200, with manual control handlebar MPH-1, for set 1
external installation
1.15 | Overvoltage restrictor, for 10kV power, OMH-10 type item 3
Electricity registration box with recloser, based on JSC "Energo-
1.16 | Pro Georgia" standards cable outlet-inlet, three phase counter, box 1
antenna
117 3X50mm? cross section 10kV power copper-core cable BBI-1 or leng.m 47

NYY or analogious




1.18 | Steel angular bar - 40X40X4mm, length —2.0 m item 1
1.19 | Steel linear bar - 40X4mm leng.m 12
3X50mm? cross section 10kV power copper-core insulator sleeves
1.20 e " set 2
of "Reihem" brand
Metal supporting arms for the installation of switcher,
121 overvolt:gi restéictor and breaker handlebar set/kg 1/40
1.22 | Concrete B15 m?3 1.70
1.23 | Sand-gravel mixture m?3 5
1.24 | Crushed stone m?3 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
2 3 4
List of Works
Installation of 10kV power line pole (height 8m) and bar, by
1.1 L . set 1
digging the pit
12 Installation of supporting arm for OMNH-10 type (three phase) st 1
' overvoltage restrictor
Installation of P/1IAH-1-10/200 type line breaker for 10kV power
13 . . set 1
on the supporting arm on 10kV power line pole
Installation of P/1AH-1-10/200 type line breaker handlebar for
1.4 | 10kV power for manual control on the bracket on the 10 kV set 1
power line pole
15 Connection of 10kV power line breaker to the existing power leng.m 4
' network with the 3X50mm? cross section cable '
Installation of grounding equipment from steel linear (40X4mm)
1.6 set 1
and steel angular bar (40X40X4mm, length 2m)
1.7 | Construction of foundation and platform for the registration unit set 1
According to JSC "Energo-Pro Georgia standards (circuit diagrams,
specifications and technical details), installation of electricity
1.8 . . . . . . set 1
consumption registration unit "RU-3" with cable outlet-inlet and
recloser on 10 kV power line
Digging the cable trench from the bifurcation 10 kV pole "RU-3"
1.9 | and laying the cables with JIC-150 warning bands, afterwards leng.m/m3 60/24
backfilling the ground
In the corrugated pipe inserting the 3X50mm? cross section 10kV
1.10 | power copper-core cable and installation on the 10kV power line leng.m 2
with bondage
Installation of 3X50mm? cross section 10kV power copper-core
1.11 . leng.m 8
cable on the 10kV power pole with bondage
Installation of 3X50mm? cross section 10kv power copper-core
cable insulator sleeves:
1.12 . .
- onthe external switcher item 1
- onthe registration unit box item 1
Digging the trench in the ground and instalation of horizontal
1.13 | grounding (40X4mm steel linear bar) from the "RU-3" registration leng.m/m?3 10/1.8
unit to grounding loop of 10/0.4 kV substation #10
List of Materials
Tripolar line breaker, for 10kV power, nominal current 200A,
1.14 | PNIHA-1-10/200, with manual control handlebar MPH-1, for set 1
external installation
1.15 | Overvoltage restrictor, for 10kV power, OMH-10 type item 3
Electricity registration box with recloser, based on JSC "Energo-
1.16 | Pro Georgia" standards cable outlet-inlet, three phase counter, box 1
antenna
1.17 | 3X50mm? cross section 10kV power copper-core cable BBI-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
3X50mm? cross section 10kV power copper-core insulator sleeves
1.20 e " set 2
of "Reihem" brand
Metal supporting arms for the installation of switcher,
121 overvolt:gi restéictor and breaker handlebar set/kg 1/40
1.22 | Concrete B15 m?3 1.70
1.23 | Sand-gravel mixture m?3 5
1.24 | Crushed stone m?3 0.4
1.25 | Warning band leng.m 80
1.26 | Corrugated pipe leng.m 2




Approved
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 Thilisi-Senaki-Leselidze Road (Lot 1 km 95-km114).

1
2.

s

5.1
5.2

7.2

7.3

10.

Name of design company
Design basis

Need for splitting into lots
Need for research works

Technical-economic  parameters
object

Length of section

Conditions for road safety

Assessment  of
construction works
Specia conditions for design
Contents and types of work

Works should be carried out with or

without stopping of traffic
Possible adjusting of task description

Supervision from design author

Deadline for submission of design

documents

Number of copies of design documents

a) design documents
b) cost assessment
c) tender documents
d) electronic copys

expected cost of

- “Transproject Ltd”
- Order #658 of the Government of Georgia
from November 13, 2007

Not needed
Needed

20 km (needs to be checked)
According to current construction
norms and rules

To be determined in Lari, including
VAT, on the basis of market prices

M odern technol ogies should be used
Lighting of road junctions should be
taken into account

Main design solutions should be
agreed with the Georgian Road
Department

Without stopping of traffic

The design company is entitled to
propose design task description
adjustment after familiarization with
object

Not needed

31.08.2015

3 copies
2 copies
3 copies
1 copy



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



Approved

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 Thilisi-Senaki-Leselidze Road (Lot 1 km 95-km114).

1
2.

~w

5.1
5.2

7.2

7.3

Name of design company
Design basis

Need for splitting into lots

Need for research works
Technical-economic  parameters
object

Length of section

Conditions for road safety

Assessment  of
construction works
Specia conditions for design
Contents and types of work

expected cost

Works should be carried out with or

without stopping of traffic
Possible adjusting of task description

Supervision from design author

of

of

- “Transproject Ltd”

- 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

Not needed
Needed

20 km (needs to be checked)
According to current construction
norms and rules

To be determined in Lari, including
VAT, on the basis of market prices

M odern technologies should be used
Lighting of road junctions should be
taken into account

Main design solutions should be
agreed with the Georgian Road
Department

Without stopping of traffic

The design company is entitled to
propose design task description
adjustment  after familiarization
with object
Not needed



9. Deadline for submission of design
documents
10. Number of copies of design documents

a)
b)
0)
d)

€)

Customer:

design documents

cost assessment

tender documents
electronic copy of
documents

electronic copy of cost
assessment

design

Deputy Head of Office for Technical Police
of the Georgian Road Department

[ signed ]

30.08.2015

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

1 copy (XLS format)

D. Kdadze



05.08.2015 # PR0O1-09/161
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 activitiesfor road lighting of Ruisi-Agara-Agara By-pass section of the Thilisi-Senaki-Leselidze
highway (Lot-1 KP95-KP114) and its feeding 10kV voltage network have been started.

Length of road section under designis 19 km.

Design load needed for road lighting (with account of future expansion) is 170kW. It is planned
toinstall packaged transformer substation for feeding the road lighting network:

KT 1x40 KV A — 2 substations, KT 1x25 kVA — 10-11 substations.

Electric energy consumption meter units will beinstalled 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 e ectric 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 Taiashvili
Genera Director



#5008004
10.08.2015

To: Mr. Tali Taliashvili
General Director of “Transproject” Ltd.
13 Tamarashvili Str. Thilis
C.c.. Mr. BerdiaGoglodze
Director of South Georgia Branch
JSC “Energo Pro Georgia”

Mr. Tdiashvili,

In response to your letter #01-09/161 regarding design works for road lighting of Ruisi-Agara-Agara
By-pass section of the Thilisi-Senaki-L eselidze 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
Genera Director

Prepared by: Sh.Tabatadze: Tel.:577 3504 40



ENERGY SOLUTIONS

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

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

Mr. Tdi 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-1 KP95-KP114) of the
Thilisi-Senaki-L eselidze 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) includesdesign 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
Technica 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 sincerdly,

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)
2)
3)
4)
5)

Sincerely yours,

Tdi Taliashvili
Genera Director

Draft letter to JSC “Energo Pro Georgia” — 2 pages

Letter from the Design-Research Institute “Transproject” Ltd. — 1 page
Letter from JSC “Energo Pro Georgia” — 1 page

Design documents A3 — 8 pages

Electronic version — 2 CDs



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 beinstalled:
1. Zestafoni-Kutais new by-pass section (Lot 111, KPO+000 — KP15+172) — requested power
147kW — twelve 10/0.4kV voltage substations with 25kV A power capacity each;
2. Kutaisi new by-pass section (Lot |, KPO+000 — KP17+300) — requested power 160kW — twelve
10/0.4kV voltage substations with 25kV A power capacity each;
3. Kutais new by-pass road - Samtredia section (Lot |1, KPO+000 — KP24+045+300) — requested
power 210kW — eighteen 10/0.4kV voltage substations with 25kV A power capacity each;
4. Ruisi-Agara-Agara by-pass section (Lot |, KP95-KP114) — requested power 170kW — twelve
10/0.4kV voltage substations with 25kV A 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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Schema of Possible Connection Points for
Road Lighting Supply 10 kV Power Network
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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 OIMH-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:

| shcir=2.5 kKA<=lther=3.2 KA — FROM TABLE FOR Kcurr.=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 OINH-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 OBIJECT'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
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Metering Point Installation and Montage Standards Progress on Side 6/10kV
(with Cable Inlet and Qutlet 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
e minimal temperature — 45°C;
e maximal temperature +45°C;
e altitude above sea level — 1000m;
e relative humidity — no more than 80% at 25°C temperature;
e non-explosive ambient area without content of fumes and gases aggressive to metals
and insulation;
e 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.

2.5mm? 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.
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Technical Characteristics

Ibsbosmgdmol wsbsbgmgds 3>®5dgdeobs
Name of Characteristics 360dgbgmmads
; sig SRR, - ... ...
bedobagdio dsdge (Labsbm), 49 6; 10
Rated line voltage, kV S . ) S B
dodLodogna@o dqbs dadgs, 43 7,2; 12
Maximum Rated Voltage, kV
dgmdewo [Ogpgdels bodobsgnyg®o wybo, o 5
Secondary Circuits Rated Current, A .
dgmewo Vagogdol bedobagnagmo dodgs, g 100
Secondary Circuits Rated Voltage, V. . o
my@dnemo dpa@opmdol wgbo, 3 §4, go 12,5
Short-time thermal withstand current, 3s,kA _
Amgmage Jgdmgol asldkmmo ©gbo, go 32
Short Circuit Current, kA o . o -
dodomswo Tagogdol gmadd@mwobsdog@e duadepndols 3L5

bmdobogny®o wgbo, go
Rated current of electrodynamic withstand , kA



(woggol gemabo
Protection Degree

dnTymdogmdol H(ﬁﬂlst‘;hﬁﬁ;;;é;-r-}-lswiﬂééaﬁdgﬁna(ﬁi’m. Vap;m
Maintenance, Year
Fobs (omandagdab), ga

Weight, kg

6::6.3@0{5'3;21;1 ‘1;68360, a8:
Dimension, mm:

Logoby / width
Low@dy / depth

lma.\g\) Y / height

a3

25

600

1000
1000
2600



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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bagodm dolbogno-dmfymdommdols Bsdmbsmgsgmo
List of necessary materials - devices

1 ddobggmo Meter

3 pgboli §@sbbgm@dsgmen Current Transformer

4 dogagno dsdgol jodaws High Voltage Box

5 domsmo dodgol Biggmo High Voltage Fuse

6 mdspo Fhgegdol LadmbGogm ULdogmgbdab Montage Cable 4X2.5mm’ for
godgemo 4X2.538 Secondary Mounting

7 dodgol  G@Asbbgmadsdmao Voltage Transformer

8 Jogs Q°maa§§$:;:ﬂ$f°‘m" o Internal linear Circuit Disconector

9 bag@egbo obmmagmdo Refrense Insulator

10 3opodadgol Fg8bmamggme Overvoltage limiter

11 sEogdobol bogedg Aluminium Busbar

12 e Jemmido Padlock

13 3mgHomgdgmoe domo 3209 Corrugated Pipe 32mm

14 dmbsgedo mabds ((gogmpmo) 4033 Cable tie 40mm

15 35 Lad3maalbs sgd@dsdnmo sdmdcGmggmo 3 A Circuit Breakers

16 baddmgglbs og@mdsgyg@o sdmddnggmol gyoo Box for Circuit Breaker

17 dodggoobs @s mgbgdol dmdkgdms Lobdyds Conductor Terminal

18 domagno dedgol jodgemo HV Cable

19 sdsdmenmgdgmo Jn@m HYV termination sleeve

20 35498960 sdodGmgamo (beddsm-d@sgasto sdd@sgom).
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Standard circuit scheme of meter inclusion
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Three elements meter inclusion scheme in three phase network with three voltage transformer when B phase is
earthen.
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Two elements meter inclusion scheme in three phase network with two voltage transformer when B phase is

earthen.
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Two elements meter inclusion scheme in three phase network with three voltage transformer when B phase is

earthen.
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