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Hydro Power Plant Assessment Methodology

In order to define if HPP or its separate knots are in good shape and the primary water energy supplier is in maximum
effective working condition for the electro energy generation on the site, energy-audit should be conducted.

During research conducted on 6 HPPs, was planned to define remaining resources (coefficient of efficiency) of the
plants; compare received data with design and analogical best practice machines and determine level of the
potential that can be directed towards the appropriate activities. For the implementation of above-listed actions, is
necessary to:

1.First of all, sign an agreement between the site owner and the accredited organization, technical audit conductor
(price for the audit, its terms and condition and other technical issues are agreed). The sample of the agreement is
shown in attachment N1

2.Site owner should send technical specifications to the Audit organization (see attachment N2).

3.Audit organization should agree the questioner, according to which the technical audit will be conducted, with the
site owner (see attachment N3)

4. After the audit is completed, results are discussed among the team members. cos@

Stages for energy audit conduction:
> 1. All the energetic processes are observed.

»2. Technical conditions of the energy machines, preliminary plan of repairing schedule, recorded machine
conditions and their proper functioning, terms of signed energy agreements, effective exploitation and planed
reconstruction-modernization assessment are inspected.

>3. After that, assessment report is prepared and effective energy saving tools are defined.

>4. HPP energy-ecological passport is prepared (see sample in attachment N4)

>5. Based on passport information - action plan is prepared, technical-economic justification of the planned
activities is agreed, explanatory note and budget form are prepared.

»>6. Energy efficiency program will be prepared in compliance with the methodology, based on which
organizational and technical activities has to be implemented.

>7. After the agreement on energy efficiency activities and its implementation, achieved results are examined.
>8. Primary goals for the preparation of energy-ecological passport of the administrative sub-division (attachment
5)



Attachment N1

Service Agreement

Thbilisi HX X XXXX year 2019

This Agreement is made and signed by and between, Ltd “XX ~ hereinafter referred to as a “Client ~ represented by
the director (Name and Surname) on the one hand and Ltd “Audit Company — (name)”, represented by the
director (Name and Surname), hereinafter referred to as a “Supplier” on the other hand. Have agreed to be bound
by this agreement, within the limits of authorization granted by the legislation of Georgia, on the following:

1. Subject of the Agreement
1.1 Within the term of this Agreement and based on the conditions contained herein, supplier have an obligation to
the Customer to provide following services: prepare expert opinion report on the subjects defined in accordance
with the Customers technical assignment. (the document is attached to the following agreement).
1.2 Within the terms of Article 1.1 of this Agreement, in exchange to the defined services, Customer on its behalf
takes obligation to receive works performed and pay to the Supplier for the provided services;

2. Parties Obligations and Responsibilities
2.1 Customer is obliged to:
2.1.1 Timely provide Supplier with all the necessary information for service provision;
2.2 Customer has right to:
2.2.1 Request from the supplier to perform all the obligation under this agreement;
2.3 Supplieris obliged to:
2.3.1 Provide following obligations in accurate and timely manner no later than ---- month 2019.
2.3.2 timely and without any charges, fix all possible service defects, that can be occurred during or after the service
provision (3-month period).
2.3.3 Personally perform all the activates under this agreement;
2.4 Supplier has right to:
2.4.1Request from the Customer all the necessary information for service provision and timely provision of the
materials.

3.Price and payment conditions
3.1 The total amount of provided services under this Agreement is XXX (xxxxx) GEL including VAT..
3.2 Parties use credit card payment, no later than 5 working days, after the works are performed and delivery-
acceptance certificate is signed (which also means the delivery of expert opinion- report to the Customer)

4. Responsibilities:
4.1Parties are responsible to compensate unfulfilled or inappropriate damage under this Agreement;
4.2 In case of term violation under this agreement, supplier pays to the customer fine in an amount of 0.1% of
unfulfilled service costs per each extra day.



5. Force Majeure
5.1 Parties are free from the unfulfilled service obligations under this Agreement, if its caused as a result of Force
Majeure events. (Flood, earthquake, strike, military actions, blockade, administrative-legal acts and etc.) and if this
event occurred or developed after the Agreement is signed.
5.2 Fulfilment of the obligations by the parties under this Agreement will be postponed until the Force Majeure
eventisresolved.

6. Claims
6.1 Parties should provide written claims between each other under this Agreement, no later than two days after the
claimisraises.
6.2 Claim receiver party is obliged to essentially discuss the claim (fully or partially recognize or reject it), take
decision on fully or partially redressing or total rejection and inform in a written form to the second party, no later
than 2 days after the claim is raises.

7. Settlement of Disputes
7.1 Parties are taking all measure to settle any dispute, under this Agreement, through the negotiation.
7.2 In case of dispute is unsettled, all the raised claims, under this Agreement, including existence, validity,
termination or ignorance of the Agreement will be passed to the court.

8. Other terms
8.1 Under mutual agreement between the parties, if Ltd “XX accidentally transfer more GEL to Ltd “Audit
Company — (Name) under this agreement, the following amount will be considered as a deposit in the part of service
payment section.
8.2 Additions and amendments to this Agreement can be made upon mutual agreement between the parties. Also
fulfillment ofthe additions and amendments should be in written consent and signed by the parties.
8.3 This Agreement enters into force after the signing and will be valid until fulfillment of all obligations.
8.4 This Agreement is drawn up in two copies both in English and Georgian and each part will receive one copy of the
document.

9. Bank requisites

Customer Supplier



Attachment 2

Technical Assignment
(all forms are applicable)

According to the signed Agreement between the Ltd “XXXX — (Customer) and Ltd Audit Company — XXXXX”
(Supplier), based on XXXX provided information, Supplier is obliged to perform technical expertise of HPP, with
the aim to defined:

Optionl: _ proper function of HPP, what type of researches has to be conducted on the site (particular plant)?

Option II:_ Prepare event package, that will guarantee energy efficiency increase of HPP. Package is a document,
that is agreed with HPP owner, with the list of reconstruction works, that should be performed on all sites (or on
particular knots), estimated funds, deadlines and responsible bodies.

Option II1: Conduct an expertise after finishing the rehabilitation (reconstruction) works, in order to define what

can be the best economic (or design) expenses during the 50% of “XXXX” river flow.

Assignment was given by: Assignment was received by:
Ltd * XXXXX ~ Ltd “Audit Company — XXXX”

Attachment 3

Expert opinion-report on energy audit project
1. Location:
2. Customer:
3. Investor, financial resources:
4. General architecture designer, license existence:
5. under-tenant design companies and their implemented projects:
6. Tenant construction company:
7. Design work initiatives:
8.Main data's and Solutions:
8.1. Construction purpose and agricultural necessity:
_ Site construction, as aresult for the perspective necessity guarantees towards particular production;
8.2. Construction Site Observation:
-Site location options, comparison analyze results and selected site road advantages;
-brief description of the recommended construction sites, climate records on engineer-geological, ecological and
other conditions;
-Data's on the agreements of local governmental organizations, territorial infrastructural entrepreneurs and
governmental supervision bodies;
8.3. Annual power and list of production:
-Range (power) of the produced production;
-Main list of production and their description;
-Existence of raw materials and other resources (main types of raw materials, material and complex merchandise);
8.4. Main technological decision:
-General description of technological processes, main technological devices, machines and mechanisms;



8.5. Entrepreneur and management bodies:

-Entrepreneur -technological structure and producing content;

Power of main entrepreneur and factories:

-Decisions regarding auxiliary buildings, construction, warehouse, energetic and transport sites;

-Management structure and manufacturing workload;

-Total workers amount, entrepreneur and construction site provision with labor resources;

8.6. General plan, transport:

-General plan data's and main decisions;

-Scheme of the cargo flow and decision on internal transportation;.

8.7. Main construction solutions:

-Brief description of project volume and construction decisions on largest and most difficult buildings;

-Decisions on construction foundations;

-Building strength and sustainability provision nagebobebis mdgradobis da simtkicis uzrunvelyofa.

8.8. Engineering provision:

-Water, gas and electricity supplies for entrepreneur and manufacturing consumption;

-Secondary energetic and raw material resource consumption (existing project heats, heating-producing machine
exploitation and etc.)

8.9. Civil protection technical — engineering activities:

-Description of the civil protection technical- engineering activities, site exploitation in regular manufacturing
circumstances.

8.10. Environmental protection:

-General ecological description of the region;

-environmental site construction and exploitation assessment;

-Activities towards the rational utilization of natural resources and environmental protection;

-Decisions towards safety production and warning elimination provision for the possible emergency situations.
-Public discussion and opinion on site construction project;

8.11. Labor Health and Safety:

-State inspection and monitoring of the normative and technical protection activities, for the provision of natural-
hygiene and lobar health and safety conditions on the site.

-Technical solutions for the protection of labor forces working on hazard and construction waste materials (noise,
vibration, electromagnet, radiation and etc.)

8.12. Site Construction organization:

-The range of main installation — construction activities;

-Request for the provision of construction mechanism materials and transport vehicles;

-Site construction period and workload;

-Construction order and control panel

8.13. Construction price and economic effectiveness of the investment:

-Construction price;

-Effectiveness of the investments, comparison of main technical-economical data's with the ones, that are defined
by the investment justifications of the construction site.

9. Remarks and proposal towards the made decisions and results of the expertise:

-Compliance of the design assignments, justification of the site construction investments, technical conditions,
utilizations and main technical policy directions in the fields , provided by the state supervisions and interested
organizations;

-Structure and complexity evaluation of the presented materials; quality and completion assessment of engineering
researches;

-Quality evaluation of all parts of the design documents presented in section 7;

-Proposals on the security of economic efficiency development, technological decisions, exploitation and
ecological safety; decrease (or increase) of the construction price, utilized fuel-energy resources, labor resources
and main construction materials.

10. Conclusion:

General conclusion on site construction and its reasonable implementation. Considering general quality assessment
of the construction design, as well as expertise amendments and additions, project design is recommended to be
approved. (recommended technical-economic data's are presented for the approval, its content is defined by the
specifics and types of the construction). Project design is rejected and returned for the revision

8



Attachment 4
HPP energy passport

Document is prepared based on energetic researches

year 2019 date

HPP manager

Head of Research Organization

License, accreditation N

Issued by

Date of issue

a.

Full name and address of the Site

b

Type of Property

C.

Name of the organization head office

d

Name and Surname of the Manager

Tel:
€

Name and Surname of the technical director

Tel:
f

Bank requisites

e;mail address
1. HPP (description of the plant)

1.1. First aggregate exploitation year
1.2. HPP Stage Power
1.3. Number of aggregates
1.4. Power of aggregate
1.5. Hydro turbine machines:

Hydro turbine producing factory
Workload type
Nominal power of the turbine, during water calculating pressure and expenses

Maximum pressure
Minimum pressure




Turbine regulator type

1.6. Hydro generator:
Producing Factory

Hydro generator type

Nominal power
Stimulating system

cos@-during

Stimulating regulator type
1.7. Water tank:
Full and effective range

Regulation cycle

1.8. self-used main electro energy users

1.9. level of the voltage:
Generator cabin

Energy system connecting

Self-used

Main technical-economical figures of HPP workload during last three years

Figures Dimension Design or Figures per year
Unit normative
figures
1. Average power Mw
2. Electro energy production Million Kwh
per hour
3. Number of producing hours Hour
4. Average load coefficient %
5. Technical utilization coefficient %
6. Water unit expenses M3 /sec
7. electro energy expenses s/m Million Kwh
per hour
8. Coefficient of efficiency per
aggregate and on HPP in total
Maximum value
%
During maximum workload o
()
During minimal workload Y
0o
Average interval workload %
()
9. Annual amount of flowing waters in Million m3
HPP turbines
10. Ecological amount of water in HPP M3/sec
below beef
11. Flawing water waste Million m3

12. Average pressure
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Electro energy balance during last three years

Electro energy production and acceptance Year

Million Kwh

1. Private Production

2. Received from the electro system

3. Produced in Electro network

4. Electro energy self-used expenses

5. Electro energy agricultural expenses

6. Electro energy manufacturing expenses

List of main activities and expire dates for the improvement of HPP technical-economical

figures
N Name of the Activity Estimated Expire date Necessary
economic effect financial
resources
(thousand Gel)

Attachment N5
Main purposes for the adoption of administrative unit's technical-ecological passport

Main purposes for the adoption of administrative unit's technical-ecological passport is to observe - conditions
of current energy provision for administrative unites (municipalities), natural energy potential and adopt an
activity package, that will guarantee further development of administrative unites, increase in investments,
reliable energy supply, energy safety and approach to European standards.

For the achievement of the goal, following activities will be performed.

1.Adopt essentially new, step by step approaches of energetic parameters for the region. Also meet energy saving
requirements, in compliance with energy-technical manufacturing of the Municipalities and economically justified
prices.

2.System ability to maintain maximum stability during the Force Majors;

3.Ability of the municipal economy, to use own and Georgian energy resources effectively and avoid irrational
expenses and hothouse energetic balance deficit.

4.Create stable energy supply system for the Municipality, in terms of normal energy conditions.
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5.Energy manufacturing stability towards the internal and external economic techno genic and natural disasters and
damage reduction caused by the various destabilization factors, using hydro technical and alternative energetic
potentials of the Municipality. .

Implementation of the following activities will guarantee further problem solutions:

+ Administrative unit self-owned energy supply and therefore maximum energetic independence.

« Reduction of technical loss in network and economic profit compare to the existing one..

+ Self-owned, cheap renewable energy sources, will lead to the reduction of deforestation, that partially will solve
ecological problems in municipality.

- Certain administrative unite energy supply will guarantee attractive touristic environment, that will promote
existing and new manufacturing and agricultural factory functioning.

Projectimplementation guarantees:

- Energy safety increase in administrative unites,

- Perfection of energy-saving technological potential,

+ Prolongs the life-cycle of household sectors and various fields of manufacturing,

« Ability of administrative unite to solve regional issues independently,

- Maintain those main features and parameters during Force Major, that will guarantee compliance with energy
standards.

« Approach to the foreign country standards in terms of energy supply production per person on internal level.

Following tools will be used for the projectimplementation

+ Geographic and demographic description of the Municipality;

« Multi-year methodology data analyze; (wind, rainfall, sunshine, day-night maximum, minimum and average
temperature according to the month, seismic, flooding and other information);

 Description of existing energy sites and network, by putting exact coordinates; (electro stations, gas distributor
points and compressors, high voltage supply substations, transformation cabins, gas pipelines for high and
average pressure;

 General information on agricultural priorities and administrative unitsopportunities;

Information on exploitation of greenhouse energy resources:

-Full exploitation of power transmission;

-Fuel usage (petrol, diesel);

-Exploitation of the rest energy transmissions (natural gas, wood, coal, stove oil);

-Electro energy usage

» Small hydro-energetic technical cadaster of Georgian rivers, energy atlas of Georgian winds and atlas of sun
radiation on the territory of Georgia.

As the project itself considers energetic assessment of the administrative units, conduction of site visits is essential.
Which means, reasonable observation of municipal territory and marking of the coordinates where potential
energy sites has to be located. Demolition and recycling of statistic materials collected by meteo-stations located on
the municipal territory. Considering all the above-mentioned, project will last till ... year, that is illustrated in its
plan and schedule:
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Potential result for the adoption of administrative unit's energy passport
» Administrative units energy security will be increased; a

* Administrative units non-stop (permanent) energy supply

» Refunction of existing and new manufacture, agricultural and recycling factories;
» Creation of attractive environment for potential investors;

» Promotion of the tourism sector development;

 Elimination of environmental hazards with alternative energy development;

» Immediate electricity supply provision to administrative units during Force Major.

Project main beneficiaries are heads of municipality unites, municipality administrations, regional management
bodies, Ministry of Energy of Georgia, Ministry of Economy of Georgia, Ministry of Environmental Protection and
Natural Resources of Georgia, Ministry of Agriculture, MIA Border Policy of Georgia, business sector and private
entrepreneurs.

Project participants will be selected according to the professional experience and quality works performed.
Well-planned project activities, high qualified experts and adoption of municipal unit's energy-technical passport in
compliance with the world's best practice can be the guarantee of project success. (During project development
process, EU country best practices and models has been use for the adoption of energy-technical passports).

Speaking about project new energy site design proposals, according to the priorities, Ministry of Regional
Development and Infrastructure, Ministry of Energy of Georgia and other interested ministries will have possibility
to give recommendations to the potential investors on estimated power usage. This can be premises, that potential
investor will order similar project design in future. Assessment of alternative energy sources will give possibility to
the Ministry of Agriculture and business sector to locate following energy resources on the most optimal locations
on the site. Example of project sustainable success and further development will be establishment of new touristic
and small business sites, that will be guarantee for permanent and reliable energy supply. The following will create
more working places for local population and therefore migration will decrease. According to project proposal,
researches and assessments are conducted on cross-borders regions (as well as in main regions of Georgia) ,
therefore information will be used by the Border Policy and Customs Department of Georgia.

As along-term project effect on the region, can be stated, that permanent ecologically clean energy supply will be

an essential problem solution, which will cause:

« Maintenance of municipal life-cycles and automatic energy supply during Force Major situations, including in
bakeries, hospitals, schools, kinder gardens, communication sites, populations and etc.

« Construction and operation of healthcare-prophylactic and relaxing centers will support tourism development.

« Development of regional agriculture, manufacturing, farming and small business in region;

« Development of cultural-educational, sport and holiday sites,

- Labor and migration problem solution.

Main goal of our association is: to develop and support energy-economy machines in Georgia; Alternative
ecologically clean energy development; effective economy and energy exploitation based on energy-audit
assessment . As you may know, parallel to the creation of new energy powers worldwide, particular attention is paid
to energy economy and its effective exploitation, which is energetic, as well as ecological and economical problem.
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The project aim is to develop complex activities, whose implementation will guarantee administrative units' energy
safety, effect permanent energy supply increase in region, diversity of energy resources. More working places
appear and income of local population increase. Above-mentioned will have positive effect on region's social-
economic conditions, illustrated on incomes and ability to purchase modern household technics in each family, that
also can be great relive for women. Therefore, women can also be used as a labor forces, that will promote gender
equality, which is the guarantee of development and perfection of municipality energy sector.

1. Therefore municipality energy safety will be achieved by:

Optimal usage of hothouse energy flows and therefore their economic exploitation;

Reduce electro energy non-productive expenses and total expenses;

Create minimum permissible hothouse energy resources in the premises of unusable stocks, by adopting
appropriate recommendations;

Design and install local resources and first of all small electrical stations and sun batteries;

Effective increase of the energy resources production, distribution and exploitation;

Increase assessment and attraction of municipality investment nature, due to the justification of an appropriate
arguments; (determine investment return period).

Strengthen energetic independence of the municipality (using local renewable resources);

Increase reliable provision of the resources for the life safety guarantee;

Improve ecological environment of the municipality;

Optimize municipal budget cost, due to the reduction of hothouse energy resources and increase energy capacity
and competitiveness of municipality manufacturing and other production;

Increase budget income of municipalities by establishing energy efficient machines, technologies and materials
in production-facilities.

Adopt automatic control system in hothouse energy and utility sector, that will reduce failure to pay.

Adopt flexible energy-economy system in the frames of Semek approved tariffs, with the purpose of energy-
economy stimulation;

2. Project implementation will support the Ministry of Regional and Infrastructural Development in:

Coordination of short-term, medium and long-term strategy development as well as establishment and
implementation of energy sector projects, that based on additional researches, economic analysis and
justifications, can be illustrated in the list of new energy construction site projects of the Ministry of Energy of
Georgia.

Promotion of long-term investments and credit resources for the establishment of approved programs, with the
purpose of rehabilitation and development for each administrative unit.

Considering balanced municipalities in energy field State strategy for the emergency situations.

Considering the supply of energy resource provision from one municipality to neighbor ones, during the
determination of energy safety strategy.

Promotion of energy resource supply increase, dominant assimilation of alternative energy production, energy
efficiency activities, that will cause effective increase of single production.
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3.Real and original document will illustrate and analyze current and potential usage of unusable hothouse energy
resources by the administrative unites. It is important, that based on analysis, recommendations will provide quite
modern, energy efficient technological machines and energy alternative resources. There will be some assumptions
on replacement of current working machines with the new ones and invested money cash-back period will also be
considered. Strong energy provision will promote development and rehabilitation of existing tourist environment,
which will be the basis for agro tourism, also named “village tourism”.

- Due to the energy resource additional supply, farmers' income will increase;
- Realization of farmer production straight on eco tourists;
- Vector of the migration processes will turn to the mountains;
- Increase of agricultural level and culture;
- Real motivation for the ecological balance maintenance;
- Promotion of handy craft and peasant manufacturing development;
- Arrangement of village mountain infrastructure.
Based on implementation results, project will have long-term life-cycle and its practical realization will be a
stimulus for municipalities for their further establishment.

Practical implementation plan of the project results. For project implementation, in terms of specific farmer
manufacturing conditions, local energy resources rational exploitation methodology is conducted.  For the
municipality populated units, relevant machine data base and energy resource assessment table is created. Due to
that, became possible to assess current electro energy conditions in the settlement and determine possible entry of
ecologically clean renewable energy flows in the data base.

The energy supply assessment table of the settlement includes, as village questioner, with technical, social,
economic and recorded population data base, on usable energy expenses, family income and existing agricultural
activities, also determines “village energy” projects economic potential and project co-financing ability of the
settlement.
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Brief description of the titles

Geographical information

Region, municipality, unite, village,
meters above the sea level.

Name of the settlement

Names of small villages on the territory of settlement

Location

East (West)

Name of municipality

Administrative center

Nearest village center

Infrastructure (ex: roads, water supply, hotels and etc.)

Electro transmission lines, equipment and their condition

Distance between the nearest electro-energy or gas supply points.

Climate and meteorology (ex: air temperature (average, monthly,
maximum), flooding, speed of the wind, sunny/cloudy days)

Family number:

Average number of residents in family:

Number of permanent residents:

Seasonal family residents:

Form and time of migration:

Ethnical minorities:

Number of socially vulnerable groups (ex: IDPs, retired and etc.)
Community union existence:

Demographic data
Population number and composition

Population Female

Male

Teenager ( over 15 years)

Child

Resident

Overall result
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Social-economic activities in the settlement:

Assessment of main and/or agricultural activities in the settlement.

Activities in the settlement (list of activities, which includes wood manufacturing, milk, furniture factories, shops,
refrigerator warehouses and etc.)

Main employers:

Name Product or service Number of employees Location

Individual entrepreneurs:

Social institutions in the settlement, (the list of all social institutions, including schools, clinics, swimming
pools, community buildings and etc.)

Ecological condition of the settlement:

Information on ground surface (ex: total space, lead based surface, agricultural land and etc.)
Hydrological resources and their usage (ex: irrigation activities, hydro-energy, power recovery (recreation, rest
and etc.)

Forest resources and their exploitation:

Mineral resources: (thermal water, minerals and etc.)

Potential ecological risks (flooding, landslide and etc.)

Distance between the existing (planed) and potential protected territories.

Overall energy conditions in the community:

Annual usage of energy resources

Families:
Resource Unit Annual amount per family Number of families
Forests m3
Sawdust m3
Animal feces kg
Electricity Kilowatt per hour and Gel
Oil product 1
Liquid petroleum kg
0il L
Diesel L
Petrol L
Gas m3
Etc.:
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Available energy resources:

Resources Unit Price per unit | Remarks on usefulness, sustainability
and other issues

Forests m3

Sawdust m3

Animal feces m3
Electricity Kwh per hour
Qil product

Liquid petroleum

Oil One 10kg
galloon

Diesel

Petrol

Gas

Etc.:

Local unusable energy resources: (waste management )
Animal feces:

Herd:

Chickens:

Pigs:

Other: sheeps, goats:

Geothermal (description)

Sun (description)
Other:

Attachment N6

Abstract from Mr. Sharikadze dissertation

13.Base on Paravan and Ortachala HPPs researches, can be stated, that distortion coefficients of generator
power sinusoidality radically differs from each other.

14.1ts desirable to recommend appropriate structures to conduct similar researches, as on old also new generator
sites, all around the country. Also determine share of electro energy pollution on generator sources fix them on
the map and plan appropriate normative and technical activities.
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