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1. ABSTRACT

In October 2016, Georgia signed the Energy Community Treaty (EnCT) signaling the country’s
commitment to direct future energy planning and market development towards approximation with the
European Union (EU). This step commits Georgia to enhance the security of energy supply by
promoting the development of relevant infrastructure, increasing market integration and gradual
regulatory approximation towards key elements of the EnCT, and promoting the use of renewable
energy sources.

Georgian Energy Sector undergoes significant reforms under Association Agreement (AA) and
Energy Community Membership. The main goal of the reforms is to improve the country’s Energy
Security and consumers well-being through creating a new legislative framework, liberalize energy
markets, protect consumers’ rights etc.

By the end of 2019, the Georgian Parliament approved the Law of Georgia on Energy and Water
Supply, which creates a basis for energy sector reform and defines the general structure of the
market. Completely new institutions will be introduced once the new Energy and Water Supply Law is
enacted. Anticipated changes include unbundling at the transmission and distribution level, separation
of supply and distribution activities and consumer empowerment with a right to choose their supplier.
Switching consumers from one supplier to another will facilitate the competition at a retail market.
Once this instrument is executed successfully, this will lead to electricity and natural gas price
reduction.

In order for Georgia to meeting its strategic commitments in the energy sector, the United States
Agency for International Development (USAID) is providing technical assistance and policy advice on
legal, regulatory and institutional reform issues. This includes facilitating investment and deal
structuring, engineering and environmental analyses, financial planning, and outreach, and other
consulting activities. This technical assistance, (“USAID Energy Program”) is being rendered by
Deloitte Consulting LLP, under a USAID contract, AID-OAA-I-13-00018.

The purpose of USAID Energy Program is to:

1) support Georgia in energy market development per Georgia’s obligations under the EnCT;

2) build the capacity of the Government of Georgia (GoG) and relevant institution(s) to evaluate
the fiscal and long-term impacts of regulatory changes;

3) promote energy investments, primarily in variable renewable energy development;

4) to support the integration of non-hydro renewable energy into the power system; and

5) provide strategic advisory services to the GoG to increase Georgia’s energy security.

The ultimate goal of the Program is to enhance Georgia’s energy security through improved legal and
regulatory framework and increased investments in the energy sector. The ultimate expected outcome
of this program is an energy legal and regulatory framework that complies with European
requirements and encourages competitive energy trade and private sector investments.

Under Task 3 of the Program, Sub-Task 3.3.6 Support GoG to Power Off-grid homes, USAID Energy
Program is tasked as follows:

¢ In cooperation with the GoG and international donor organizations develop viable solutions to
bring power for off-grid villages;

¢ Develop financing and project implementation scheme to bring power for off-grid homes
across Georgia;

o Develop database related to the off-grid settlements of Georgia to identify the accurate
number of household and their needs;

e Conduct meetings with Donors and stakeholders; develop project support schemes; develop
promotional strategy;

e Provide analysis and confirm solutions for solar installations for the off-grid settlements.
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2. GOAL OF THE OFF-GRID SOLAR PROJECTS

Within above mentioned reforms under the Energy Community (EnC) membership, the GoG has to
establish competitive energy markets, improve access to clean, secure and affordable energy
sources, protect consumers’ rights, implement energy efficiency measures and etc. Most of these
activities, directly or indirectly, address the energy poverty issues. Adequate measures should be in
place aimed at reducing and eliminating energy poverty.

The main goal of the solar off-grid project (the “Project”) is to provide basic electricity to the vulnerable
population in remote areas of Georgia, create improved conditions and avoid migration from their
home villages. Also, ensure the safety and security of residents, and more importantly enhance the
prospects for tourism development. the combination of all these factors will greatly contribute to
boosting the regional economy.

The GoG has the policy to ensure access to electricity for all residents, however there are still few
remote villages without access to the electricity grid. The development of electricity grid to those
remote villages is expensive and hard to perform due to poor working conditions.

Furthermore, recently Georgia has signed the EnCT and thus undertook the obligation to implement
mandatory reforms in the energy sector in compliance with EU Energy Aquis. In accordance with the
treaty, the GoG has undertaken an obligation to ensure the supply of energy sources to all citizens of
the country. However, certain residents were not engaged in the electrification program due to a high
price of grid connection.

In support of Georgia’s efforts to facilitate increased investment in power generation capacity as a
means to increase national energy security and facilitate economic growth and enhance national
sovereignty, USAID Energy Program proposed an alternative option to the GoG. The advised
approach envisages an off-grid solution, namely, the installation of individual solar home systems with
battery backup.
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3. BACKGROUND INFORMATION

The GoG has a commitment to ensure access to electricity for all residents of Georgia at a reasonable
cost. Despite the significant advancement, still, a few remote villages remain without access to the
electricity grid. This is attributed to a fact that grid connection of these villages remains challenging
due to poor or unable access to certain locations and high expenses.

Signing the EnCT reflects Georgia’s commitment to advance the energy reform to establish a
competitive energy market. The GoG and Georgia’s energy sector are tasked with the ambitious goal
to approximate EU regulations and establish a transparent and competitive energy market. This, in
turn, forces Georgia to direct its efforts towards altering the existing energy system into a resilient and
viable model.

The EnCT treaty obligates the GoG to ensure an uninterrupted supply of electricity to all citizens of
the country. The electrification program reached many supplies, although several residents failed to
get engaged in the program due to the extremely high price of grid connection. Nevertheless, the GoG
had an obligation to administer an alternative plan to address the challenge.

In support of Georgia’s efforts to facilitate increased investment in power generation capacity as a
means to increase national energy security and facilitate economic growth, USAID Energy Program
proposed an alternative approach to the GoG to provide an off-grid solution, namely, individual solar
home systems with battery backup.

The Ministry of Economy and Sustainable Development of Georgia (MoESD), identified and prioritized
around 400 priority off-grid houses in the high mountain regions of 120 villages in Georgia.

Figure 1: Map of Settlements With no Access to the Electricity Grid
A T L £ s .
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USAID Energy Program as a Project Initiator, supports Georgia to facilitate increased investment in
power generation capacity as a means to increase national energy security and facilitate economic
growth_and enhance national sovereignty. For that purpose, the Program continues providing
technical assistance to GoG.

USAID Energy Program was authorized to provide technical support to implementing entity in
fundraising, however this didn’t include the capitalization on the project.

On September 27" 2018, USAID Energy Program in partnership with MoESD co-organized Donor
Coordination Meeting for fundraising purpose. The audience comprised of the representatives from
the MoESD, Energy Efficiency Center Georgia (EECG), World Bank (WB), United Nations Industrial
Development Organization (UNIDO), European Bank for Reconstruction and Development (EBRD),
Asian Development Bank (ADB), Japan International Cooperation Agency (JICA), Swedish
International Development Cooperation Agency (SIDA), Turkish Cooperation and Coordination
Agency (TiKA), Embassy of Lithuania, US Embassy, USAID, Caucasus Environmental Non-
Governmental Organization Network (CENN), Austrian Development Agency (ADA), Energy
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Community Secretariat / EU4Energy, USAID ZRDA Project, World Experience for Georgia (WEG).
The meeting was designed to discuss the project related challenges.

Also series of bilateral fund rising meetings were conducted with potential donors indicated an interest
to the project are listed below: Embassy of Czech Republic; EU Delegation to Georgia; WB; Embassy
of Romania and Roman Aid (RoAiD); Green Climate Fund focal point to Georgia; German
Government-Owned Development Bank (KfW); UNIDO; ADB; German Investment Corporation (DeG)
and Dutch Embassy in Thilisi.

In addition to above noted match-making activities, USAID Energy Program conducted several

meetings and joint site trips with the representatives of Dusheti Municipality. According to available
information, out of 400 off-grid households over the country, about 200 are in 58 villages of Dusheti
region and 80% of these 200 houses are placed at the border occupied by the Russian Federation.

On a scoping mission, USAID Energy Program visited Dusheti Municipality. During the visit, the
Program met the Municipal Authorities to discuss the details of the project implementation, namely the
installation of solar Photovoltaics (PV) for the high mountain off-grid houses. The meeting also
enabled to elaborate on further steps and scope of collaboration. The Mayor expressed willingness to
contribute to project execution which is a priority for the regional development.

USAID Energy Program also visited one of the high mountain village Tchontili, located in the vicinity of
the border occupied by Russian Federation. There has been no electricity supply since 1990’s. The
Program met the local community to create awareness on the importance of the project and tested the
sample of the PV system in one of local families.

This project (proposal) had gained the momentum and created need and desire for its
implementation.

USAID ENERGY PROGRAM
SOLAR PHOTOVOLTAIC SYSTEMS FOR OFF-GRID HOUSES IN GEORGIA 9



4. SHORT SUMMARY

To support the GoG in fulfilling obligations undertaken by the

EnCT to ensure the supply of energy sources to all citizens of
b X county, USAID Energy Program experts advised the MoESD

WsmamIawr il aontlal and Ministry of Regional Development and Infrastructure of

FERRR I Georgia (MRDI) on the most cost-effective technology for the
R MR A e gt electrification of off-grid households through the procurement

and installation of Solar PV Systems that would be designed

= for each household’s electricity needs and provided cost
eraogbrzeon Shogfggbor ool o Thsboh estimates. To evaluate the costs and develop the concept,
USAID Energy Program surveyed over 700 off-grid
households located in remote mountainous areas of Georgia
to evaluate households’ electricity needs and created a
database. The database was transferred to the MRDI for
procurement and installation of off-grid solar home systems.
Serving off-grid population with sustainable energy is of high
importance for the GoG.

On April 4 2019, the Prime Minister of Georgia, Mr. Mamuka
Bakhtadze, by signing the Government Decree No. 751
allocated GEL 2 million from the state budget to deliver
electricity to off-grid households through the installation of

solar home systems.

With the support of USAID Energy Program in developing the project concept and surveying the off-
grid households, the GoG adopted the feasible solution of the problem which can enhance the quality
of life in off-grid settlements of Georgia.

As a result, the MRDI, announced a consolidated tender on the procurement of Solar PV systems with
installation and warranty services. The GoG provided the full Solar PV Systems for 207 Permanent
Residents in off-grid villages of Georgia. The project contains: 1500 W Solar Panels, 4 LED bulbs,
DC/AC invertor, Compatible GEL Battery and Installation.
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5. CONCEPT PAPER

PROPOSED SOLUTIONS FOR ELECTRIFICATION OF OFF-GRID HOUSEHOLDS

EECG analyzed feedback obtained from the selected Off Grid population through USAID Energy
Program interviews. Based on the locally available PV technologies EECG proposed the following 3
solutions for a different group of off grid houses:

OPTION A

Full System comprises 750 W PV (250 W x3) panel equipment on each off-grid household and
electrical equipment (5 LED lamps, DC/AC invertor and compatible GEL Battery) as well as power
meter.

The Full System cost is about $3,500" delivered (with GEL accumulators?).
The Full System cost is about $4,000 delivered (with Lithium -lon accumulators?3).
OPTION B

Basic Mobile System comprises 100 W PV panel installation on each off-grid consumer (i.e.
Shepherds / Cowboys that are frequently changing location) with integrating electrical equipment (5
LED lamps, DC/AC invertor and compatible Lithium -lon and optional power meter).

The Basic System is about $1000 with Lithium -lon accumulators®.
OPTION C

Where applicable (in settlements with relatively high density of houses i.e. village Upper Omalo in
Akhmeta Municipality) the introduction of more advanced renewable based microgrid system could be
considered.

Micro grid is a localized interconnected group of electricity sources and loads within clearly defined
electrical boundaries, having an ability to operate in autonomously as physical and economical
system.

Main Components for proposed micro grids are as following:

- Generation facility mainly composed be PV farm with possible integration of micro wind and/or
micro hydro and Alternative Diesel Generator for security and reliability of supply to the final
consumers;

- Storing Accumulator batteries;

- Control and Automation System;

- Group of closely (in 200-250m from generation facility) located consumers.

At around 15 such settlement might be selected from off grid settlement in Georgia where:

An average cost per one microgrid with more than 20 houses could be estimated as $7000.00 USD
per one consumer.

The equipment prices above are an average, based on quotations received in late 2018, from different
potential suppliers:

- http://solaricglobal.com/
- https://www.facebook.com/suncroxsolar
- www.suncredit.co.uk

Above mentioned options were included in the presentation, intended for introducing the project
concept to the national and donor society (Appendix 1).

"Note that all prices are indicative and includes equipment and installation cost. Final — precise Costs could be calculated when
individual locations are defined.

2 Up to 1500 discharge-charging cycle (above 3 years of life spend)

3 Up to 6000 discharge-charging cycle (above 15 years of life spend)

4 Due to reduced weight no option with GEL accumulators are considered for basic Systems
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6. DATA BASE ANALYSIS

Serving off-grid population with sustainable energy is of extreme priority for the GoG. According to the
Energy Department of the MoESD, there were about 400 priority off-grid houses in the high mountain
regions with no access to electricity.

PRIMARY DATA BASE RECEIVED FROM MOESD

EECG received Data Base (Appendix 2) developed by the MoESD in early 2018. The revision of
crosschecking information revealed apparent need for revised database. USAID Energy Program
forged discussion on this issue with key stakeholders and allocated relevant resources to organize
site visit. The Program also consulted with municipal authorities for the collection of statistical
information on off-grid citizens and visited those settlements listed in the database.

A new questionnaire was administered for data gathering designed for the selection of tailored
technical design on off-grid population and for identification of their energy needs.

Questionnaire contains information on the existing and/or desired power consuming household
equipment as well as the number of people in each family and the spot location against the sun.

Table 1: Template of Questionnaire

Interviewer:

Region:

Village:

Address (contact information):

Cultural heritage

Type of House

Yes

Permanent

No

Seasonal

O

Number of resident (M/F)

F( )

M (

)

Residents age

F/ / / /

M/ / /

/

Number of living rooms and heating area m?

m2:

Communication sources

Yes ( )

No

Annual consumption of wood

Average monthly income

GEL (

Are you ready to pay for electricity if it is provided

Yes

No

If answer is YES, how much?

Per kWh

(Tetri )

(GEL

Per month fixed

)

In house water supply and sewage system

No

Do you have a Solar PV?

No

How long are you using the Solar PV?

Do you have a battery storage?

No

How long are you using the battery storage?

Invalid

Do you have inhouse Electrical Wiring?

No

Solar water heating system

TV (150-200 W)

Fridge (800 W)

Led bulbs (5 W)

USB chargers

Iron 1000W

Washing machine 1500 W

Rechargeable flashlight

Number of sockets

USAID ENERGY PROGRAM
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Mobile PV system
Other
GPS Data LAT: LONG:
Photos Taken Yes No
Summer: Winter:
Sun Rise Place / Time
A A
O 00
Distance Between Houses 0O 0O
O 00
Responsible person / Entity for Maintaining the
Proposed System
Name of interviewed person:
Legal Owner /Public registry number (if applicable) ID:
Contact information of local ‘Gamgebeli’

USAID Energy Program assigned a person, who visited all identified settlement and interviewed the
local authorities at the municipal and village levels. Obtained information was compared with Off Grid
Population database and Municipal database.

Questionnaire also inquired the age, gender and income of the population to develop the viable
operation and maintenance scenario of the proposed PV systems. It also included information on
GPS coordinates for each off-grid houses and full contact information of local municipal authorities.
This effort resulted into the development of a new template for Database (Appendix 4).

Intensive site visits enabled USAID Energy Program to accomplish a comprehensive database
comprising information on 719 off grid houses with 1973 habitants (Appendix 5).

Responsible team from MRDI launched the process of crosschecking input information, using own
data received from regional administrations and municipalities.

Joint effort and discussions led to agreement on the development of an alternative/merged version of
database for off grid householders. The main aim of the MRDI database is to establish the most
accurate list of off-grid houses habituated all over the year.

Appendix 6 reflects database of selected permanent households by MRDI, as of end of September.

EECG team has analyzed the developed Data Base which is provided below:

Table 2: Data Base of Permanent Households

Ne of Houses Total House Permanent House | Seasonal Houses Ne of Residents
Georgia total 719 234 485 1973
Adjara 66 11 55 188
Borjomi - Kharagauli 10 2 8 26
Imereti 110 21 99 239
Kakheti 35 22 13 58
Kvemo Kartli 3 2 1 5
Mtskheta / Mtianeti 268 82 186 784
Racha/ Lechkhumi / Kv. Svaneti 120 14 106 337
Samegerelo Z.Svaneti 17 14 3 57
Samtskhe Javakheti 3 3 - 7
Shida kartli 127 59 68 262
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Database analysis demonstrate that a permanent population of 234, the so-called permanent houses
include 620 people (237F & 383M) of senior age spread all over Georgia. These groups are
considered to be the primary target beneficiaries of PV micro power systems.

The same database was submitted to the key stakeholders.
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7. ANALYSIS AND SOLUTIONS FOR
ELECTRIFICATION OF THE OFF-GRID
SETTLEMENTS

USAID Energy Program shared database with EECG, which was crosschecked by the MRDI team
through application of the desk survey and field visits to the off-grid communities.

The description of “off-the-grid”, which implies that every householder is not a consumer but also a
producer (or better to say prosumer®) of the sufficient electric power to satisfy own needs, triggers
need for understanding the needed volume of energy and the most demanding period for energy
consumption. This information is essential before designing Off-grid System 15t Therefore, respective
team included questions around this topic in the questionnaire.

Obtained information enabled EECG to evaluate the existing and /or desired basic household
appliances in order to calculate the expected power demand per individual PV system and its
technical parameters.

However, the culture of some off-grid population, triggered need to inquire the requirement for a
portable — mobile small scape PV system application while living in camps during nomadic farming of
sheep flock’s or herd of cattle’s taking place mostly in the summer.

Table 3: Results of the Questionnaire

Share of negative
no answer or
negative answers

Power Qs No Positive | Negative | Share of no  Share of positive

Equipment received | answer answer answer answers answers

TV 563 5 25.2% 74.2% 25.8%
Fridge 759 191 488 80 25.2% 64.3% 35.7%
Mobile PV 759 225 270 264 29.6% 35.6% 64.4%
system

Iron 759 225 209 325 29.6% 27.5% 72.5%
Washing 759 225 353 181 29.6% 46.5% 53.5%
mashine

Figure 1: Result of the Analysis

80.0% 74.2% 72.5%
70.0% 64.3%
60.0% 53.5%
50.0% 46.5%
40.0% 35.7%
30.0% 25.8% 27.5%
20.0%
10.0%

0.0%

TV Fridge Iron Washing machine
m Share of positive answers m Share of negative no answer or negative answers

Need for smaller portable mobile system for part of the off-grid population was also analyzed.

5 https://en.wikipedia.org/wiki/Prosumer
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Figure 2: Results of Need for Portable Mobile Systems

Mobile PV system

= Share of positive answers = Share of negative no answer or negative answers

The average installed capacity® of a modern basic household equipment and the expected frequency
of its operation time enabled to arrive at a reasonable conclusion on the most applicable household
appliances. As a result of discussions, the most applicable household appliances include TV sets,
lathing fixtures, fridges and electric sockets to charge rechargeable batteries for hand touches and or
radio sets. While most powerful power consuming equipment like Iron and or Washing Machines’ are
not included under highly applicable items, the following 3 options for PV systems are developed. The
options stress the necessity to design and establish proper institutional setting providing long term
sustainability of PV micro power plant operations.

All the options above were presented to MRDI team followed by intensive discussions. Expected
budget of individual systems as well as whole project was calculated and presented.

As a result of intensive discussions, given the local socio-political agendas and ongoing national
projects, the GoG decided to procure 1500 W PV micro power station for each householder
permanently living in off grid settlements.

Full tech specification of the systems included in procurement documents are given in bilingual table
included in Appendix 7.

UGT Ltd was awarded a contract for supply and installation of solar PV systems to the 207 off-grid
permanent residents.

LIST OF HOUSEHOLDS BENEFITED WITH SOLAR PV SYSTEMS IN
OFF-GRID HIGH MOUNTAINOUS VILLAGES

Table 4: List of Households Benefited with Solar PV Systems in Off-grid High Mountainous

Villages
List of Households Benefited with Solar PV Systems in Off-grid High Mountainous Villages
Region Municipality Village Households
Mtskheta-Tianeti Dusheti Akusho 2
Mtskheta-Tianeti Dusheti Andaki 1
Mtskheta-Tianeti Dusheti Archilo 1
Mtskheta-Tianeti Dusheti Ardoti 8
Mtskheta-Tianeti Dusheti Avanesi 2
Mtskheta-Tianeti Dusheti Bakhani 1
Mtskheta-Tianeti Dusheti Blo 1
Mtskheta-Tianeti Dusheti Bursatchili 2

6 TV Set -150W, Fridge 800W Washing Machine 1500W, Iron -1000W. LED bulbs 3-5 W each up to 5 lighting points
" Absence of piped water supply is another argument that using of washing machines will be highly limited for off grid
population
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List of Households Benefited with Solar PV Systems in Off-grid Hig

h Mountainous Villages

Region Municipality Village Households
Mtskheta-Tianeti Dusheti Chalakhevi (ukanafhsavi) 1
Mtskheta-Tianeti Dusheti Eliagza (ukanafshavi) 1
Mtskheta-Tianeti Dusheti Giorgitsminda 4
Mtskheta-Tianeti Dusheti Kanatia 1
Mtskheta-Tianeti Dusheti Khakhabo 1
Mtskheta-Tianeti Dusheti Khonistchala 5
Mtskheta-Tianeti Dusheti Khoshara 1
Mtskheta-Tianeti Dusheti Mchedliankari 3
Mtskheta-Tianeti Dusheti Migriaulta 2
Mtskheta-Tianeti Dusheti Mutso 2
Mtskheta-Tianeti Dusheti Pudznari 2
Mtskheta-Tianeti Dusheti Tchalisopeli 2
Mtskheta-Tianeti Dusheti Tchicho 1
Mtskheta-Tianeti Dusheti Tchidali (Ukanafshavi) 1
Mtskheta-Tianeti Dusheti Tchimgha 1
Mtskheta-Tianeti Dusheti Tchontili 3
Mtskheta-Tianeti Dusheti Toncha 4
Mtskheta-Tianeti Dusheti Tsikhisopeli 2
Mtskheta-Tianeti Dusheti Tsikhisopeli 1
Mtskheta-Tianeti Dusheti Udzilaurta 1
Mtskheta-Tianeti Dusheti UkanaKkho 3
Mtskheta-Tianeti Dusheti Vakisopeli 3
Mtskheta-Tianeti Dusheti Vakisopeli (ukanafshavi) 1
Mtskheta-Tianeti Dusheti Zeistecho 1
Borjom-kharagauli Borjomi Gverdis Ubani 2
Samtskhe-Javakheti Adigeni Parekha (Vale) 2
Shida-Kartli Khashuri Kobi 1
Shida-Kartli Khashuri Ghuda 2
Shida-Kartli Kareli Saterdze 2
Shida-Kartli Kareli Tkemlovana 2
Shida-Kartli Kareli Jigaraantkari 1
Shida-Kartli Kareli Suqiti 1
Shida-Kartli Kareli Kudatke 1
Shida-Kartli Kareli Batiuri 1
Shida-Kartli Kareli Bani 2
Shida-Kartli Kareli Mekheti 2
Shida-Kartli Gori Tsiteltskaro 3
Shida-Kartli Gori Tami 1
Shida-Kartli Gori Khandisi 1
Shida-Kartli Gori Gaichaant Ubani 1
Shida-Kartli Gori Sakavre 2
Shida-Kartli Gori Ipnara 2
Shida-Kartli Gori Pitsesi 6
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List of Households Benefited with Solar PV Systems in Off-grid Hig

h Mountainous Villages

Region Municipality Village Households
Shida-Kartli Gori Velebi 6
Shida-Kartli Gori Dre (bobnevi) 3
Shida-Kartli Gori Didi Tchvarebi 2
Shida-Kartli Gori Otchiora 2
Shida-Kartli Gori Luli 1
Shida-Kartli Gori Tchantchakha 1
Shida-Kartli Gori Sajiani (Sakhortse) 1
Shida-Kartli Gori Mghebriani 3
Kvemo-Kartli Tetritskaro Didi Namtvriani 3
Kakheti Akhmeta Omalo 9
Kakheti Akhmeta Shenaqo 2
Kakheti Akhmeta Bochorna 1
Kakheti Akhmeta Tchesho 1
Kakheti Akhmeta Chigho 1
Kakheti Akhmeta Bughaani 6
Kakheti Akhmeta Jaburi 1
Kakheti Akhmeta Bukhrevi 2
Kakheti Akhmeta Ingeti 1
Kakheti Akhmeta Kvernadzeuli (Kvemo Chopchauri) 4
Kakheti Akhmeta Chopchauri (kvemo chopchauri) 2
Mtskheta-Tianeti Mtskheta ﬁﬁ]rgics’i;‘“‘:hbisrs Zeubani (zemo 4
Mtskheta-Tianeti Mtskheta Dzalaantkhevi 1
g\?;:zzt-iLechkhumi Kvemo Oni Gona 1
g\zla;:rr::t-iLechkhumi Kvemo Oni Gadamshi 4
g\?;:::t-iLechkhumi Kvemo Oni Chvebari 5
Imereti Sachkhere Khvichosi 1
Imereti Sachkhere Jvari (korbouli) 3
Imereti Sachkhere Otria (korbouli) 2
Imereti Sachkhere Chonto (korbouli) 4
Imereti Baghdati Venakhjala 1
Imereti Baghdati Alismereti 3
Imereti Baghdati Zekari 2
Imereti Baghdati Qershaveti 1
Imereti Baghdati Zekari 1
gj;’;‘:t'i'-e"hkh“mi Kvemo Lentekhi Makhashi 2
FS{\?;’::t'iLGChkh”mi Kvemo Lentekhi Ghobi 1
Sacha-Lechkhumi Kvemo Lentekhi Zagolodi (mami) 1
gj;’;‘:t'i'-e"hkh“mi Kvemo Lentekhi Shtvil 2
FS{\?;’::t'iLGChkh”mi Kvemo Lentekhi Zeskho 1
Mtskheta-Tianeti Kazbegi Suatisi 1
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List of Households Benefited with Solar PV Systems in Off-grid Hig

h Mountainous Villages

Region Municipality Village Households
Mtskheta-Tianeti Kazbegi Gimara 1
Mtskheta-Tianeti Kazbegi Kartasopeli 1
Imereti Khoni Kinchkha 3
Adjara Kobuleti Tkemakravi 6
Adjara Kobuleti Didvake 3
Adjara Kobuleti Khino 3

Total 207
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8. TRAINING CYCLE FOR OFF-GRID POPULATION

To ensure the sustainability of the project outcomes and to foster awareness on the effective use of
the equipment, the “USAID Energy Program” administered a cycle of trainings for the local off-grid
population of Georgia.

USAID Energy Program team, in collaboration with EECG and UGT, prepared tailored trainings aimed
to educate the local population on the benefits of the equipment with the focus on its components,
functioning, and safe handling, a manual and PowerPoint (PPT) presentation encompassing
illustrations and examples for improved visualization.

User Manual and PPT presentations are reflected in Appendix 8 and Appendix 9 correspondingly.
Presentation is split in 2 thematic parts:

- 15t (pgs. 1-16) part is focused on general philosophy on what does life means with off grid PV system
means and how it differs from on grid lifestyle.

Also, it provides general hints and skills for uninterruptible power supply while off-grid and initial
knowledge how to balance power demand, supply and consumption based on simplified exercise.

-2" (pgs. 17-32) part is mostly based on user manual and is focused on skills and hints on how to
read data and operate with the integrated invertor/charger controller installed to the beneficiaries.

With the support of MRDI and Municipal authorities - overall, 13 sites were visited and information on
proper exploitation as well as awareness on PV technologies was delivered the beneficiaries from 122
villages.

More importantly, the trainings were designed in a way to depict a sense of an independent power
generator and a consumer, and the ways of handling the service for safe and efficient application.
The theory was perfectly aligned with the practical work that aided in describing the main components
to participants. The presentation also comprised of power consumption calculations, as well as the
ways of calculating the consumption of each used appliance and the longevity of keeping the
appliance operable without depleting electricity storage. For better clarification, simple calculation
examples were applied to make the message user friendly.

The following part of the training involved the components of the PV system and its purpose. The
graphic representation of the system aided in better visualization of items. The trainers also described
the list of appliances suitable for the equipment for fast depletion of stored energy, the appliances to
be used sparingly, and those to be applied for a limited time in case of urgency.

The audience also learned about the Inverter control panel, its purpose, indicators, information screen
and different settings. The Program also familiarized the trainees with different indicators on the
control panel, including inverter with its sockets, connections, and switches. The exploration of
technical details enabled the audience to fathom the purpose of the equipment and value when used
appropriately.

The conclusive part of training enclosed the safety instructions and contact point in case of issues or
product-related inquiries.

During the awareness rising meetings the following main problems were identified:

1) Batteries are not charged during dim sunlight. Whereas older, lower capacity systems
(previously installed for some families) charge batteries at the same light;

2) Batteries fail to maintain their charge and rapidly discharge;

3) Some people in need of solar system were not registered, i.e. the list sent by the municipality
was incomplete;

Representatives of USAID Energy Program, EECG and PV provider company have addressed the
most questions during Q&A sessions and distributed printed copies of user manuals.

Table 5: Training Report

USAID Energy Program conducted trainings in the following
municipalities: Kakheti (Parts of Akhmeta municipality), Mtskheta-
Short description Tianeti (Kazbegi and Mtskheta municipalities), Samtskhe-
Javakheti (Borjomi municipality), Shida Kartli (Kareli and Gori
municipalities), Adjara (Kobuleti municipality), Imereti
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Training Trip Report

(Sachkhere, Bagdati and Khoni municipalities), Racha-
Lechkhumi, Kvemo Svaneti (Oni and Lentekhi municipalities). In
total people from 136 villages received training.

Participants

The trainings were presented to permanent residents of off-grid
villages, representatives of municipalities, mayor or deputy
mayor, representatives of EECG, a representative from UGT, and
USAID Energy Program

Activities performed

Trainings delivered to off grid population in villages and
municipalities with the installed Solar off-grid PV systems
Power point presentation with illustrations and examples
prepared for the audience

The manuals with a description of the system distributed among
the attendees.

Engagement of the audience through Q&A session

Findings and conclusions or
decisions

Some trainees reported problems encountered while operating
the system. Namely:

1)  problems with charging the batteries

2)  problems with discharged batteries

3)  handling of solar panels in winter weather conditions (in
cases of 3-6 meters of snow cover)

4)  general knowledge about appliances that can be used
according to available system power.

5)  Batteries fail to maintain their charge and rapidly
discharge.

6) Some people who need the solar system were not
registered, i.e. the list sent by the municipality was
incomplete.

The list of families that encountered problems was provided to
the training organizers. It includes the description of the problem
emerged while operating the system with the indication of
probable causes.

In order to solve the problems with the PV system, householder
communication with UGT hotline is essential. UGT has a 3-year
commitment to fixing any technical or system problems that was
not caused by users, which was part of the tender requirements.
User manuals provided ways to calculate energy consumption of
different household appliances.

Materials disseminated

User Manuals

The delivered trainings enabled participants to deepen the understanding of the system and related
procedures to ensure its operability in the future. The lack of information and guidance turned out to

be a major challenge in operation which has been effectively eliminated through a tailored approach.
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9. TRAINING OUTCOMES

With the technical support of USAID Energy Program, in collaboration with UGT and EECG, the task
force assisted the residents of off-grid villages with customized awareness raising trainings.

People from 136 villages received trainings on PV system use, which fostered the understanding of
the system functioning and essential measures to ensure the prolonged lifecycle of the equipment for
improved living conditions.

LIST OF VILLAGES VISITED AND CONDUCTED TRAININGS
Table 6: List of Villages That Were Visited

List of Villages That Were Visited

Date Region Municipality Village Training Location Households
27.01.2020 Kakheti Akhmeta Bughaani Akhmeta 6
27.01.2020 Kakheti Akhmeta Jaburi Akhmeta 1
27.01.2020 Kakheti Akhmeta Bukhrevi Akhmeta 2
27.01.2020 Kakheti Akhmeta Ingeti Akhmeta 1
27.01.2020 Kakheti Akhmeta Chopchauri Akhmeta 3
31.01.2020 Mtskheta-Tianeti Dusheti Zemo Nichbisi Zemo Nichbisi 4
31.01.2020 Miskheta-Tianeti Dusheti Shuatisi Kazbegi 1
31.01.2020 Mtskheta-Tianeti Dusheti Gimara Kazbegi 1
31.01.2020 Mtskheta-Tianeti Dusheti Kartasopeli Kazbegi 1
31.01.2020 Mtskheta-Tianeti Dusheti Dzalaantkhevi Kazbegi 1
03.02.2020 Shida-Kartli Gori Tsiteltskaro Gori 3
03.02.2020 Shida-Kartli Gori Tami Gori 1
03.02.2020  Shida-Kartli Gori Khandisi Gori 1
03.02.2020 Shida-Kartli Gori Gaichaant ubani Gori 1
03.02.2020 Shida-Kartli Gori Sakavre Gori 2
03.02.2020 Shida-Kartli Gori Tkhinala Gori 1
03.02.2020 Shida-Kartli Gori Pitsesi Gori 6
03.02.2020 Shida-Kartli Gori Velebi Gori 6
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List of Villages That Were Visited

Date Region Municipality Village Training Location Households
03.02.2020 Shida-Kartli Gori Dre(bobnevi) Gori 3
03.02.2020 Shida-Kartli Gori Didi Tchvarebi Gori 2
03.02.2020 Shida-Kartli Gori Ochiora Gori 2
03.02.2020 Shida-Kartli Gori Luli Gori 1
03.02.2020 Shida-Kartli Gori Tchantchakha Gori 1
03.02.2020 Shida-Kartli Gori Sajiani(sakhortse) Gori 1
03.02.2020 Shida-Kartli Gori Mghebriani Gori 3
03.02.2020 Shida-Kartli Gori Sakavre Gori 1
04.02.2020 Shida-Kartli Khashuri Kobi Kareli 1
04.02.2020 Shida-Kartli Kareli Saterdze Kareli 2
04.02.2020 Shida-Kartli Kareli Tkemlovana Kareli 2
04.02.2020 Shida-Kartli Kareli Jigaraantkari Kareli 1
04.02.2020 Shida-Kartli Kareli Sukiti Kareli 1
04.02.2020 Shida-Kartli Kareli Kudatke Kareli 1
04.02.2020 Shida-Kartli Kareli Batiuri Kareli 1
04.02.2020 Shida-Kartli Kareli Bani Kareli 2
04.02.2020 Shida-Kartli Kareli Metekhi Kareli 2
07.02.2020 Samtskhe-Javakheti Borjomi Gverdis Ubani Borjomi 3
07.02.2020 Samtskhe-Javakheti Borjomi Vardevani Borjomi 2
07.02.2020 Samtskhe-Javakheti Borjomi Tsinubani Borjomi 1
07.02.2020 Samtskhe-Javakheti Borjomi Odeti Borjomi 1
10.02.2020 Imereti Sachkhere Kvichori Sachkhere 1
10.02.2020 Imereti Sachkhere Jvari(korbouli) Sachkhere 3
10.02.2020 Imereti Sachkhere Otria(korbouli) Sachkhere 2
10.02.2020 Imereti Sachkhere Chonto(korbouli) Sachkhere 3
11.02.2020 Imereti Bagdati Venakhtchala Bagdati 1
11.02.2020 Imereti Bagdati Alismereti Bagdati 5
11.02.2020 Imereti Bagdati Zekari Bagdati 3
11.02.2020 Imereti Bagdati Kershaveti Bagdati 1
12.02.2020 Imereti Khoni Kinchkha Kinchkha 3
13.02.2020 Racha-Lechkhumi Kvemo Svaneti  Lentekhi Makhashi Makhashi 2
13.02.2020 Racha-Lechkhumi Kvemo Svaneti  Lentekhi Ghobi Makhashi 1
13.02.2020 Racha-Lechkhumi Kvemo Svaneti  Lentekhi Zagalodi(mami) Makhashi 1
13.02.2020 Racha-Lechkhumi Kvemo Svaneti  Lentekhi Zeskho Makhashi 1
14.02.2020 Racha-Lechkhumi Kvemo Svaneti  Oni Gona Oni 1
14.02.2020 Racha-Lechkhumi Kvemo Svaneti  Oni Gadamshi Oni 4
14.02.2020 Racha-Lechkhumi Kvemo Svaneti  Oni Tchvebari Oni 2
18.02.2020 Adjara Kobuleti Tkemakaravi Tkhemalkaravi 5
19.02.2020 Adjara Kobuleti Didvake Didvake 3
20.02.2020 Adjara Kobuleti Khino Khino 4

Total 122
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Upon the accomplishment of trainings, USAID Energy Program
team visited one of the off-grid families in Kobi, sitting in the
boundary of the occupied territory of Georgia. Although the site is
adjacent to the Kareli region where the transmission lines are
available, this spot is deprived of access to lines due to proximity
to the occupied frontier. Only two families reside in this place, left
without electricity since 2008 which created harsh conditions,
especially in Wintertime. Nevertheless, the families declined
migration to secure the homes.

The visit aimed to witness how the solar panel improved the
quality of living conditions by equipping the family with facets
essential for a normal lifestyle. In response to the question
regarding the benefits brought by the solar panel the family head
responded: “l am so happy, this is everything for me, protection, food, drink, once a week | need to go
to Khashuri to buy food, but you can’t cook every day. Now | can keep food in the fridge. | am
dedicated to this place and cannot leave it. With the improved conditions, now | can stay in Winter and
look after the house”. The solar panels brought new life to the family by reducing vulnerability and
improving the quality of life.

Village Kobi
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10. CURRENT STATUS & NEXT STEPS

Georgia, like the rest of the world, currently faces major challenges caused by COVID-19. Due to the
created environment, USAID Energy Program was forced to reschedule trainings in the remaining off-
grid villages. MRDI Subcontractor UGT Ltd installed all 207 PV micropower stations (final list of
beneficiaries reflecting full contact information is provided in Appendix 10) and offered awareness
rising trainings for the beneficiaries from 122 settlements. This is one of the significant milestones for
USAID Energy Program, since “PV systems for Off grid houses in Georgia” were successfully
installed and put into operation.

The immediate further steps are expected. However, the GoG international commitments under the
United Nations Framework Convention on Climate Change (UNFCCC), EU association agreement in
relationship with climate change and EnC, requires certain reporting. The assigned obligations also
include the provision of the long-term sustainability of the project. As a result, the following
recommendations are developed:

Policy level

Communicate project activities and results to responsible national and subnations institutions
responsible.

- for reflecting them into the national and municipal sustainable energy / climate change related
strategies and action plans (i.e. national renewable action plan, national climate action plan and
municipal energy and climate plans);

- in cooperation with the municipalities, the MOESD and Ministry of Environmental Protection and
Agriculture of Georgia (MEPA) establish trustful monitoring, verification and reporting system for
solar kwh generated and CO2 emissions decreased — including personnel development and
institutional capacities for key stakeholders;

- develop a case study and communication project achievements via mainstream and social
media.

Operational level
The main gap identified in the project implementations are as follows:

- PV systems installation is not tailored per individual settlement and/or for individual houses within
the villages. As a result, effective capacities for the villages located in the gorges, or in the
northern slopes of the mountain where a period of direct sun radiation is much shorter than sun
radiation period for the villages located on southern slopes results into difference in the amount
of sun harvesting;

Above mentioned is the result of the limited related skill of the PV system provider company as
well as the improper design of tender dossier where PV systems with similar (1500W) capacity
are required for villages and homes with different climatic and geographical conditions and
different amount of family members;

- Assuming that PV technology provider company has only typical warranty responsibility (PV
system and its components failure cased of factory or installation problems only) and has no
responsibility to provide service in case PV system failure is based on manmade problems.
Explicit need for the establishment of local service providers is identified.

In order to mitigate the above mentioned it is recommended:

- Finalize awareness rising / training delivery to each and every beneficiary of the project (Areas
planned to be visited comprise of Mtskheta-Tianeti (Dusheti municipality), Kakheti, remaining
parts of Akhmeta (Tusheti municipality) Samtskhe-Javakheti (Akhaltsikhe municipality) and
Kvemo Kartli (Tetritskaro municipality).

The date for relaunching of trainings is not clear, however, is likely to resume once the
COVID_19 related restrictions are lifted and life is back to new normal;

- Specialized companies experienced in PV system supply and installations to be invited to the
future tenders if this happens again;

- PV systems with different installed capacities to be offered to the beneficiaries, selected based
on individual environmental conditions and needs in order to equalize power systems effective
capacities for each beneficiary;

- Increase personal and institutionalization capacities of beneficiary municipalities that will
guarantee long term sustainability of the power supply systems and crystallizes the role of
municipalities in the overall project.
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APPENDIX 1: PRESENTATION OF THE CONCEPT
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Solar PV Systems for Off-grid Settlement

Project Main Concept
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LITTLE BIT ABOUT PROJECT BACKGROUND

The objective of USAID Energy Program, is to support Georgia’s efforts to facilitate increased investment in
power generation capacity as a means to increase national energy security, facilitate economic growth, and
enhance national sovereignty.

The ultimate goal of this program is to enhance Georgia's energy security through improved legal and regulatory
framework and increased investments in the energy sector. The ultimate expected outcome of this program is an
energy legal and regulatory framework that complies with European requirements and encourages competitive
energy trade and private sector investments.

Under Task 3 of the Program, Sub-Task 3.3.6 Support GoG to Power Off-grid homes, USAID Energy Program is
tasked as follows:

* In cooperation of GoG and international donor organizations develop viable solutions to bring power for off-
grid villages.

« develop financing and project implementation scheme to bring power for off-grid homes across Georgia.

* develop data base related to the off-grid setflements of Georgia to identify the accurate number of household
and their needs

* conduct meetings with Donors and stakeholders; develop project support schemes, develop promotional
strategy, provide analysis and solutions for off-grid seftlements.
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PROJECT CONCEPT

Goal of the Project

The main goal of the projectis to provide basic electricity to vulnerable population in remote
areas of Georgia, so to create improve their life condition and allow them stay in their home
villages, to feel secure as residents, and to enhance the possibilities for tourism development,
which will contribute boosting of local the economy.

Short Summary

Serving off-grid population with sustainable energy is of high importance for the Government of
Georgia. According tothe Energy Department of the Ministry of Economy and Sustainable
Development, there are about 400 priority off-grid houses in the high mountain regions with no
accessto electricity.

MoESD, MRDI and USAID Energy Program studied and contributed to the concept development
for the installation of solar PV panels for off-grid households.
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MAP OF OFF GRID SETTLEMENTS
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LIST OF OFF GRID HOUSES IDENTIFIED BY UEP TEAM IN THE
REGIONS OF GEORGIA

House with House with  Total Number of off grid
permanent seasonal Houses residents
residents permanent

residents
Adjara 1 55 66 188
~ Samtskhe-Javakheti 5 8 13 33
T Imereti [ 89 110 239
Kakheti 26 9 35 68
—— - . > s

Mtskheta-Tianeti 82 166 268 784
Racha-Lechkhumi & 14 106 120 337
Kvemo Svaneti
Samegrelo-Zemo 14 3 17 57
Svaneti
g ] o o %

Kvem rtli i
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SOLUTIONS FOR ELECTRIFICATION OF OFF GRID HOUSEHOLDS
ARE PROPOSED:

Option A) Full System comprises 750 W PV (250 W x3) panel equipment on each off-
grid household and electrical equipment (5 LED lamps, DC/AC invertor and compatible
GEL Battery) as well as power meter.

The Full System cost is about $3,500 delivered (with GEL accumulators).
The Full System cost is about $4,000 delivered (with Lithium -lon accumulators).

GEL accumulators - Up to 1500 discharge-charging cycle (above 3 years of life spend)
Lithium -lon accumulators - Up to 6000 discharge-charging cycle (above 15 years of life
spend) o
Note:

All prices are indicative and includes equipment and installation cost.
Final —costs could be calculated when individual locations

and placement of the solar sets are defined.

Solar Home System Kit
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SOLUTIONS FOR ELECTRIFICATION OF OFF GRID HOUSEHOLDS
ARE PROPOSED:

Option b)

Basic Mobile System comprises 100 W PV panel installation on each off-grid consumers
(i.e. Shepherds/Cowboys that are frequently changing location) with integrating
electrical equipment (5 LED lamps, DC/AC invertor and compatible Lithium -lon and
optional power meter).

The Basic System is about $1000 with Lithium -lon accumulators.

Sunanine
(nolar radistise]

vy Solar Home System Kit

Note: Due to reduced weight no option with GEL
accumulators are considered for
basic Systems
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SOLUTIONS FOR ELECTRIFICATION OF OFF GRID HOUSEHOLDS
ARE PROPOSED:

Option C) where it might be applicable (in settlements with relatively high
density of housesi.e. village Upper Omalo in Akhmeta Municipality and/or
Ardoti of Dusheti municipality) introduction of more advanced renewable
based microgrid system could be considered.

Micro grid is a localized interconnected group of electricity sources and
loads within clearly defined electrical boundaries, having an ability to
operate in autonomously as physical and economical system.

Main Components for proposed microgrids are as following:

Generation facility mainly composed be PV farm with possibleintegration
of other generation facilities (wind, micro hydro and/or other locally
available solutions) for security and reliability of supply to the final
consumers;

Accumulator batteries

Control and Automation System

Group of closely (in 200-250M from Generation facility) located
consumers

At around 15 such settlement might be selected from off grid settlementin
Georgiawhere

An average cost per one microgramwith more than 5-10 house could be
estimated as $7000.00USD per one consumer.
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SITEVISITSAND TESTING TOIDENTIFY NEEDS INAROUND 15
VILLAGES OF DUSHETIMUNICIPALITY
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SOME INDIVIDUAL INSTALLATIONS ARE ALREADY THERE
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SURVEY ON OFF-GRID VILLAGES
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- FROM THE AMERICAN PEOPLE
USAID ENERGY PROGRAM EEC- D00

MAIN FINDINGS

Site Visit data deviates from the original database

Permanent residence average monthly income varies from 0 to
1000 GEL

Readiness to pay monthly fixed price for electricity from 5 - 100GEL
(in average 17GEL) per consumer

O&M to be at household level (!)
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h“_’_,. FROM THE AMERICAN PEOPLE

USAID ENERGY PROGRAM EEC- D00

Meeting with Donors

Individual meeting/consultations with Tbilisi based donors Organized

Long/medium term interest from all Donors demonstrated but further
steps from GoG are required

ESP/NEFCO and/or GCF suggested as potential contributors

Further study on project long term sustainability advised

= USAID

a,,‘_‘_ _; ¥ FAOM THE AMERICAN PEOPLE

USAID ENERGY PROGRAM EEC: D00

CURRENT STATUS AND NEEDS

Stakeholders are identified:

- Project initiators and Key stakeholders partners GoG (MRDI & MoESD) and USAID Energy
Program

- Local PV system providers

- Off Grid settlements

Based on early assumptions estimated project cost is evaluated as USD 1,200,000.00

GoG have issued an ordinance # 751 (April 4, 2019) for procurement commission and procuring PV
systems for part of off grid settlements.

Next steps:
data base of off grid households to be cross - checked and finalised

- donor mapping finalised

- Technical parameters and estimated cost of the project (develop and upgrade in
consultations with MRDI);

- Calculate estimated cost of the project;

- Analyze several scenarios for electrification of the off-grid settlements and offer best
solution to GoG;
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USAID ENERGY PROGRAM
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EC-iMm

THANK YOU!

g abul@eecgeo.org

www.eecgeo.org
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APPENDIX 2: DATA BASE OF THE OFF GRID
HOUSED RECEIVED FORM MOESD

[
X
Appendix 2 MoESD
data base .xlsx
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APPENDIX 3: QUESTIONERS DEVELOPED FOR
IDENTIFY OFF-GRID FAMILIES AND THEIR ENERGY

NEEDS

Interviewer:

Region:

Village:

Address (contact information):

Cultural heritage Yes No
Type of House Permanent D Seasonal D
Number of resident (M/F) F( ) M ( )
Residents age F/ / / / / M/ / / /
Number of living rooms and heating area m? m2:
Communication sources Yes ( ) No
Annual consumption of wood m3
Average monthly income GEL ( )
Are you ready to pay for electricity if it is provided Yes No
If answer is YES, how much? (Tetri Per kWh ) (GEEr month fixed )
In house water supply and sewage system Yes No
Do you have a Solar PV? Yes (ceeuennnnn W/kW) No
How long are you using the SolarPV? | e Month
Do you have a battery storage? Yes No
How long are you using the battery storage? Invalid
Do you have inhouse Electrical Wiring? Yes (ceeuennnnn years)
quipment Desired
Yes No

Solar water heating system

TV (150-200 W)

Fridge (800 W)

Led bulbs (5 W)

USB chargers

Iron 1000W

Washing machine 1500 W

Rechargeable flashlight

Number of sockets

Mobile PV system

Other
I |
GPS Data LAT: LONG:
Photos Taken Yes No
Summer: Winter:
Sun Rise Place / Time
A A
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Distance Between Houses

Responsible person / Entity for Maintaining the Proposed
System

Name of interviewed person:

Legal Owner /Public registry number (if applicable)

Contact information of local ‘Gamgebeli’
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APPENDIX 4: DATA BASE TEMPLATE

[
2
Appendix 4
template.xIsx
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APPENDIX 5: DATA BASE DEVELOPED BY USAID
ENERGY PROGRAM TEAM

|

Appendix 5 .xlsx
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APPENDIX 6: DATA BASE REVISED BY MRDI TEAM

|

Appendix 6.xIsx
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APPENDIX 7: SPECIFICATION OF THE PV SYSTEMS
INCLUDED IN PROCUREMENT DOCUMENTS

|

Appendix 7.xIsx
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APPENDIX 8: USER MANUAL
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APPENDIX 10: DETAILED LIST OF PV SYSTEM
BENEFICIARIES IN GEORGIAN
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