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Introduction

EU relations with Armenia are based on the EU-Armenia Partnership and Cooperation
Agreement (1999), which covered also cooperation in the areas of trade, investment,
economy. Armenia was included in the European Neighborhood Policy (ENP) in 2004 and
in the Eastern Partnership in 2009.The Eastern Partnership (EaP) framework is the basis
for the cooperation between Armenia and EU, particularly, in the area of energy. Launched
in 2009 EaP confirmed the importance energy in cooperation during Riga summit in 2015.

In 2013, Armenia decided not to sign the Association Agreement with the EU and in 2015
joined the Eurasian Economic Union (EEU) (together with Russia, Belarus, Kazakhstan
and Kyrgyzstan). In spite of that Armenia and the EU continue their political and trade
talks. On 12 October 2015 EU started the process of negotiations on a new
comprehensive agreement with Armenia. The new agreement will replace the current EU-
Armenia Partnership and Cooperation agreement. The EU is Armenia's biggest export and
import market with around 27 % share in total Armenian exports and imports.

Armenia cooperates with EU through many programs, among them The Energy Flagship
Initiative, Eastern Europe Energy Efficiency and Environment Partnership (E5P) etc. The
INOGATE program supports the economic convergence of energy markets and the
enhancement of energy security within the EaP region.” At municipal level regional support
is provided through the Covenant of Mayors. Armenia joined E5P, a multi-donor fund
managed by EBRD to improve energy efficiency and environmental protection in the
Eastern Partnership region.

On 25 February 2015 the European Commission adopted Energy Union Strategy *>.The
goal of Energy Union is to give EU consumers secure, sustainable, competitive and
affordable energy. The Energy Union strategy has five dimensions to reach greater energy
security, sustainability and competitiveness: (i) Energy security, solidarity and trust; (ii)
Integrated European energy market; (ii) Energy efficiency to moderate demand; (iv)
Decarbonizing the economy; (v) Research, Innovation and Competitiveness. Today, the
EU imports 53% of the energy it consumes at around EUR 400 billion a year.

Our preliminary researches on the role of Energy Union and its benefits for cooperation
between EU and Armenia in the area of energy were reflected in appropriate policy paper
dated 2015*. Now we attempt to provide more details and perspectives of this cooperation,
taking into account latest events and data both on international and local levels.

' The international organisation Energy Community has signed a contract with the European Commission to provide
technical assistance to the Eastern Partnership (EaP) region in the framework of the EU4Energy Programme, which is a
continuation of the previous regional energy cooperation programme INOGATE. The four-year initiative covers six
countries - Moldova, Ukraine, Armenia, Georgia, Azerbaijan and Belarus.

2 Framework Strategy for a Resilient Energy Union with a Forward-Looking Climate Change Policy. ENERGY UNION
PACKAGE, Brussels, 25.2.2015 COM(2015) 80 final.

} Roadmap for the Energy Union, Anex1, ENERGY UNION PACKAGE, Brussels, 25.2.2015 COM(2015) 80 final.

* Energy Union and Energy Security in EaP countries. Project led by World Experience for Georgia, EaP Civil Society
Forum, Project funded by European Union, 2015, 82 pp.



2. Energy security, solidarity and trust

Armenia has not its own fossil fuel reserves and imports oil and gas mainly from Russia
and, in smaller amount, from Iran. Domestic demand for electricity is completely satisfied
with electricity generated at domestic power stations. Total installed capacity of the power
system of Armenia is around 4336.6 MW, available capacity due to the condition of the
aging equipment is 2589.6 MW. Mainly, electrical energy is produced by Armenian Nuclear
Power Plant (ANPP), thermal power plants (TPPs) and hydropower plants (HPPs),
including small HPPs. Data on total electricity production and electricity production with
regards to types of power plants for 2014-2015 are brought in Table 1. Currently all
thermal power stations in Armenia consume imported natural gas for electricity and heat
production. Heat energy production in Armenia in 2014 and 2015 was correspondingly
144.9 thousands GJ and 160.0 thousands GJ with rise of 10.4 %. The maximum system
load of 1520 MW was registered on December 31, 2012. Number of customers connected
to grid was 950,000. The base for perspective development solutions for GoA are
researches made in Energy Research Institutes: Armenia Least-cost Energy Development
Plan that became available in 2015.

The total installed capacity of thermal power plants (TPP) is 2347 MW. It includes installed
capacity of the Hrazdan TPP 1110 MW (available - 370), Yerevan TPP - 550 MW (is not
operational now), Hrazdan 5 unit - 445 MW, and Yerevan CCGT - 242 MW. Available total
capacity of all TPPS is 1380 MW.

Table1. Electricity production in Armenia in 2014-2015°

Name of Power Plants 2014 2015 Difference, %
min kWh (%) min kWh (%)

Armenian Nuclear Power Plant 2464.8 (31.8) | 2787.7 (35.75) +13.1
Thermal Power Plants 3288.6 (42.4) 2801.2 (35.9) -14.8
Hydropower Plants, including small | 1992.6 (25.7) 2205.6 (28.3) 10.7
HPPs

Other sources, min kWh 4.0 (0.05) 3.7 (0.05) -7.5
Total electrical energy, min kWh 7750.0 (100) 7798.2 (100) +0.6

In spite of commissioning lately of two modern thermal power stations, namely, 242 MW
Yerevan Combined Cycle Gas Power Plant (completed in 2011), and 445 MW Hrazdan-5
Combined Cycle Gas Turbine (commissioned in 2011) there is a need for installation
additionally TPPS with total capacity of 620 MW starting 2018 since some of TPPs should
be shut down by that time.

The first unit (VVER-440/270 reactor) with the installed capacity of 407.5 MW of Armenian
Nuclear Power Plant (ANPP) was put into operation in 1976, and the second similar unit
with the installed capacity of 407.5 MW - in 1980. Total installed capacity of ANPP was
815 MW. After the earthquake in Spitak on December 7, 1988, the ANPP was stopped for
safety considerations in 1989. In 1995, Unit No. 2 with the installed capacity of 407.5 MW

> Source: Socio- Economic Situation of RA, January-December 2015. National Statistical Service of the
Republic of Armenia, www.armstat.am.




Other sources
0.37%

HPPs including
Small HPPs
28.3%

Fig. 1. Share of ANNP, TPPs, HPPs in total annual electricity production in 2015

was re-commissioned (now available capacity of ANPP is 385 MW). Three options within
NPP technologies were investigated for replacement of the old 2nd Unit of ANNP after
2026: VVER-1000 design AES-92 with capacity of 1028MW (most suitable), the Enhanced
CANDU 6 (EC 6) with capacity of 670 MW and the several Small Modular Reactor (SMR)
designs with capacity of 385 MW, which offer the capability to add nuclear generation
capacity in smaller increments although still unproven on a commercial scale.

Large and middle HPPs. Hydropower sector includes Sevan-Hrazdan cascade of HPPs with
capacity of 556 MW, and Vorotan Cascade of HPPs with total capacity of 404 MW. Both
cascades of HPPS are now privately owned: the first one - by Russian company
“International Energy Corporation” CJSC, the second one — by USA based company
ContourGlobal.

Small HHPs. As of December 31, 2015, 175 small HPPs were in operation with total
capacity of 313 MW with designed average annual electricity production of 857.2 min kWh.
In 2015 actual annual electricity production by small HPPs was 839.9mIn kWh providing
share of 10.7% in the total amount of annual generation of electricity. Moreover, 37 Small
HPPs are under construction with designed capacity of 87 MW and designed annual
electricity production of 310 min kWh. That means that after completion of these small
HPPs construction and commissioning there will be totally 212 small HPPs in operation with
total capacity of 400 MW and designed annual electricity production of 1.14 bin kWh®. For
comparison purposes, in 2007 there were 52 Small HPPs in operation with total capacity
of 64.4MW in Armenia.

Excluding small HPPs share of other renewable energy sources in total electricity
production is very small. There exists grid connected wind power station “Lori 1" Wind
Energy Plant with installed capacity of 2.64 MW (put in operation in December 2005 under
a grant from Iran) and grid connected biogas power plant “Lusakert Biogas Plant” that
operated on poultry wastes with installed capacity of 0.85 MW (put into operation in 2008).

® RA Public services activity report for 2015, Yerevan, 2016, www.psrc.am
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Fig. 2. Solar radiation map of Armenia

In spite of some good examples of PV station installation and operation in Armenia total
capacity of all PV stations are less than 200kW. Development of PV stations is hindered by
relative high prices on its component and not enough high feed tariffs. There are plans to
construct up to 30 MW PV station. In Armenia there favorable climate conditions to develop
solar systems (see Fig. 2). According to expert estimates, 2000-3000 m? of solar water
heaters are installed in Armenia. There exists local small scale production of solar water
heaters. Many solar heaters are imported from China and lately also from Germany.

There are no operational geothermal plants in Armenia, but currently drilling activities are
under way focused on exploring possibilities for geothermal plant construction.

From time to time one component of security of energy supply i.e. supply of electricity at
formidable prices is underestimated in official approaches to energy security of Armenia.
While establishing the residential tariffs for electricity, it is necessary to take into account
current incomes of different segments of population, especially for such country as
Armenia with high level of poverty and ensure differentiated social benefits related with
electricity tariffs to population segments with low incomes. As an example, in summer
2015, social tensions among population of Armenia took place as a result of another one
raise daytime residential electricity tariffs for sector from 41.85AMD/kWh (8.7 US
cent/kWh) to 48.78 AMD/kWh (10.1US cent/kWh) and nighttime residential electricity tariffs
from 31.85 AMD/kWh to 38.78 AMD/kWh effective since August 01, 2015. Tariffs raise
temporary stopped by GoA. Trying to find solution from this situation in September 2015
the GoA decided to subsidize electricity prices for population for one year in the amount of
around 7 drams reduced from daytime electricity tariffs of 48.78AMD/kWh and nighttime
residential electricity tariff of 38.78 AMD/kWh. Effective since August 01, 2016 daytime
residential electricity tariffs became 46.2 AMD/kWh and nighttime residential electricity
tariffs — 36.2 AMD/kWh (approved by PSRC)".

7 . . ..
Public Services Regulatory Commission. www.psrc.am



With that the consequences of non-adequate tariff policy when tariffs don't cover the
maintenance and operation expenses are one of internal risks from point of energy
security indicated in National Energy Security Concept (2013) of RA.

Current scheduled action plan in energy sector for 2014 — 2020 includes extension of Unit
2 of ANPP Design Lifetime for a period of 10 years and construction of Armenia New
Nuclear Unit (commissioning is planned for 2026), construction of small HPPs with total
capacity of 260 MW to produce additional 300 million kWh of electricity, construction of
Lori-Berd HPP with 60 MW capacity (2023), Shnogh HPP with 75 MW capacity (2023),
Meghri HPP with capacity 100-130 MW (2020), construction of wind power plants up to
200 MW total capacity, geothermal power plant, PV station up to 30 MW. There is plan to
construct second combined cycle unit at the Yerevan TPP with 250-450 MW capacity in
2018. An option to develop electrical transport to connect Yerevan with neighboring cities
to decrease the emissions is considered. Also the minimum requirements for energy
efficiency and energy saving for the public sector procurement should be established. In
the area of regional cooperation it is planning to construct first 350 MW module of B2B
substation and connect to 220 kV Alaverdi-Gardabani TL (2015 — 2018), first circuit of 400
kV Hrazdan-Ayrum line and second 350 MW module (2017-2021).

Recommendations

Till 2025 Armenian authorities should concentrate efforts on investments projects of large
and middle HPPs mentioned above such as Lori-Berd HPP with 60 MW capacity, Shnogh
HPP with 75 MW capacity (2023), Meghri HPP with capacity 100-130 MW (2020),
construction of wind power plants up to 200 MW total capacity, geothermal power plant,
PV stations up to 80 MW. Potential of small HPPs will be realized shortly. Share of existing
all HPPs including small HPPs, can not be increased significantly due to only construction
of small HPPs. Total share of all HPPs even reduced within last years. There are no
economically justified alternatives to life extension of the existing ANPP through 2026. A
new NPP should be constructed by 2027. There is a need for installation additionally
TPPS with total capacity of 620 MW starting 2018.

It is desirable to utilize also some other computer programs to check and verify the results
in received Armenia Least-cost Energy Development Plan. Beside that there exist
programs that don’t require so many input data as Markal software.

Better tariffs policy regulation, including larger difference between daytime and nighttime
tariffs for residential sector, will stimulate introduction of market oriented energy saving
appliances.

3. European energy market

Cooperation with European Energy Charter, Sea Economic Cooperation, Power Council
of Commonwealth of Independent States (CIS), USAID, Interstate Oil and Gas
Transportation to Europe (INOGATE), Horizon 2020, Organization for the Promotion of
Energy Technologies (OPET), Green Growth Fund (GGF) will facilitate integration of
Armenia into regional energy projects and European energy market. Also is important the
support provided on bilateral and multilateral basis. Since 2011 Armenia has observer
status of the Energy Community (EnC), hence no obligations to adapt the EU acquis.



Armenia cooperates on energy issues with two of its neighbor countries: Georgia and Iran.
Currently there is no energy cooperation with Turkey and Azerbaijan as a consequence of
conflict around Nagorny Karabakh. During 2015 Armenia imported electrical energy in the
amount of 13.7 million kWh from Artsakh, 89 million kWh from Islamic Republic of Iran
(IRA), 70.9 million kWh from Georgia and, at the same time, exported electrical energy in
the amount of 84.2 million kWh to Artsakh, 1252.9 million kWh - to IRA, 96.5 million kWh
- to Georgia.

Regarding the area of regional cooperation between Armenia and Georgia, then it is
scheduled to construct first 350 MW module of B2B substation and connect to 220 kV
Alaverdi-Gardabani TL (2015 — 2018), first circuit of 400 kV Hrazdan-Ayrum line and
second 350 MW module (2017-2021). Funding for projects related with electricity
transmission lines connecting Armenia and Georgia will be provided by KfW on
commercial basis and agreement was already reached.

There also are scheduled to install third 350 MW module, to construct second circuit of
400 kV Hrazdan-Ayrum line, to construct Iran-Armenia transmission third line and to
construct Meghri HPP with EDBI financing.

As a result 400kV electricity transmission lines capacity between Armenia and Georgia will
be increased from current 200 MW to 700 MW, and 400 kV electricity transmission lines
capacity between Armenia and Islamic Republic of Iran will be increased from current 300
MW to 1000-1020 MW.
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Fig 4. Armenia electricity transmission network®

Armenia can acquire access to European Electricity market through Georgian and Russian
transmission lines.

Annual maximum capacities of pipelines for natural gas transportation from Russia and
Iran are 4.38 and 2.30 billion m3 correspondingly.

The cost of natural gas imports from the North (from Russia) has been agreed to 189 USD
(143 EUR) for 1,000 m3 before 2018 and then growing according to Russian-Armenian
Intergovernmental Agreement. In 2015, GoA announced that the cost of natural gas
imports from the North (from Russia) reduced to 165 USD for 1,000 m3 effective since
January 01, 2015 (1USD=480 AMD) and was reduced to 150 USD in 2016.

Importing gas from the South is at no direct cost, but rather in exchange for electricity
exports at a rate of 1 m3 of gas = 3 kWh of electricity (Swap agreement).

For consumers in RA with monthly consumption less than 10 thousands normal m® of
natural gas - the selling price (tariffs) is 146 700 drams (including VAT)/thousand m?
(effective since July 1, 2016). Before that it was 156 000 drams (including VAT)/thousand
m? (effective since July 7, 2013). For consumers with monthly consumption volumes of 10
and more thousands normal m3 of natural gas the selling price of thousand normal m® of
natural gas with heat capacity of 7900 kcal is equal to 257.56 USD (including VAT)
expressed in AMD (effective since July 7, 2013).

In 2015 Armenia imported a total of 2371.8 billion m® of natural gas: 2000.6 billion m*® —
from Russian Federation, and 371.3 billion m? - from IRA. Russia accounted for around
84% of Armenian natural gas imports in 2015. In 2015 during the first half of year Armenia
not only imported, but also exported natural gas in the amount of 24.7 million cubic meters
to the neighboring Georgia earning $6.1 million.

& ASSISTANCE TO THE MINISTRY OF ENERGY FOR THE ADOPTION OF TPA IN THE ELECTRICITY NETWORKS OF
ARMENIA. A proposal for the regulatory model of the new AM-GE Interconnection (CWP.01.AM)
http://www.inogate.org/documents/ACR_CWPO1AM.pdf
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Recommendations. Armenia can acquire access to European Electricity market through
Georgian and Russian electricity transmission lines. To be competitive Armenia should
reduce its technical and commercial losses within distribution companies from current 11-
13% to at least two times less i.e. close to figures in European electricity distribution
companies. With lifting world sanctions on Iran, its gas can be transported to European
Union through gas pipelines located on Georgian territory.

4. Energy efficiency contributing to moderation of demand

The Law “On Energy” of the Republic of Armenia (adopted in 2001) with subsequent
revisions is the main governing legislation in the electricity and gas sectors. The Ministry of
Energy and Natural Resources of RA (MOENR) has the responsibility to define the policy
for the Energy Sector development. The other main entities are the Nuclear Safety
Regulation State Committee, the Public Services Regulatory Commission (responsible for
setting tariffs), the Operator of the Electric Energy Network, and the Settlement Centre [6].
Energy sector development strategy within the context of the RoA economy development
was adopted by the GoA on June 23, 2005 and updated in 2007. The primary objective of
the aforementioned strategy is to formulate strategic goals for the development of the
energy system in Armenia till 2025. Law on “Energy Savings and Renewable Energy” was
adopted in 2004 and the National Program on Energy Saving and Renewable Energy of
Armenia was adopted in 2007.

IEA Energy Statistics Statistics on the web: http:/iwww.iea.org/statistics/

International
Energy Agency

Total primary energy supply* iea
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Fig. 5. Total primary energy supply in Armenia for 1990 to 2014 (source www.iea.com)

The Armenian government adopted the National Energy Security Concept in 2013°. It
envisage fuel diversification mainly through renewables, nuclear power, building up fuel
reserves, increasing its electricity generation capacities, improving energy efficiency,
diversification of primary energy resources and import/export routes, regional integration
and cooperation.

There are plans and targets to replace 1 000 MW nuclear capacity by 2026 and to reach
26% renewable energy share in the country’s energy mix by 2025 (up from 7% in 2012

° Energy Security Concept of the RoA, approved by the RoA President on October 29, 2013.

9



and 1% in 2015). Armenia has adopted renewable energy road map in 2011, largely
focused on small hydro plants [4]. In 2015, “Long-term (till 2036) Development Directions
of Energy Sector” of RA were presented by MOENR RA and approved.

The fuel energy resource saving potential in the Armenian economy constitutes 1,008
thousand toe. ES in buildings was estimated as 402.00 x 1000 toe and ES in transport
sector was estimated as 7.01 x 1000 toe. According to findings from ERI project
application of energy efficiency measures could reduce demand in additional thermal
capacities up to 180 MW.

5. Decarbonizing the economy

EU is committed by 2030 to least 40% domestic reduction in greenhouse gas emissions
compared to 1990. The EU has also set an EU target of at least 27% for the share of
renewable energy consumed in the EU in 2030.

Paris agreement opened for signature for one year on 22 April 2016. In September 2016
the Armenian government signed Paris Agreement on Climate Change but it should be still
ratified by National Assembly. The EU funded the Clima East project, which focuses on
assistance in climate change policy to the ENP countries (Armenia, Azerbaijan, Belarus,
Georgia, Moldova, Ukraine). This project has provided expert assistance, which has
helped to elaborate recommendations for the future National Adaptation Plan (NAP) of the
Republic of Armenia. The Ministry of Nature Protection of RA with the support of the Clima
East project organized a workshop in Yerevan on 31 August 2016 dedicated to adapting to
Climate Change and the emerging national adaptation strategy of Armenia. Armenia is
planning to establish a National Adaptation Plan by 2017/18.

In 2014 in Armenia CO, emissions from fuel combustion totaled 5.22 million tons while
CO, emissions per capita 1.74 tons/capita and per GDP(PPP) — 0.23 kg CO»/2005 USD.
In the world CO, emissions from fuel combustion totaled 32381 million tons while CO,
emissions per capita - 4.52 tons/capita. CO, emissions from fuel combustion per capita
for OECD countries was 9.36 tons/capita, for China — 6.66 tons/capita. So GHG emissions
in Armenia are enough low and it has no obligations to reduce quantities of GHG
emissions, but has willingness to make its contributions in the process of decarbonizing its
economy. Armenia obliged to reach 20% of primary renewable energy in total balance of
energy consumed by 2020 according to its Energy Security Concept (2013). Also share of
locally produced bioethanol and biodiesel in total primary fuel balance should be 10% by
2020.

The followings programs are immediately related with decarbonization. KfW focuses on
developing and maintaining renewable energy resources particularly construction and
rehabilitation of SHPPs and financing transmission investments to support regional
cooperation. KfW provides financing and advisory support for construction and
rehabilitation of privately-owned SHPPs. Under Phase 1, KfW supported 14 SHPPs
through several commercial banks. Under Phase 2, KfW supported 20 SHPPs with a total
capacity of 45 MW. Phase 3 includes up to EUR 40 million in financing SHPPs. On Fig. 1
is presented share (in %) of all HPPs including small HPPs in total annual electricity
generation from 2007 to 2015. Share of small HPPs was in 2015 around 10.7%. To large
extent the value of HPPS share is influenced by introduction of 2 new thermal power
plants that were put into operation in 2011.
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Fig. 1 Share (in %) of all HPPs including small HPPs (upper curve) and share (in %) of small HPPs in total
annual electricity generation from 2007 to 2015°.

In 2016 UNDP in Armenia has received US$ 20 million grant from the Green Climate Fund
to increase energy efficiency and reduce costs and CO, emissions across the country.
The grant is the first for the Europe and Central Asia Region, and second on energy
efficiency worldwide. The funds will enable the project team to upgrade and insulate
external walls, entrances, roofs, ceilings, floors and windows of around 6,000 family
apartments and over 150 public buildings, including schools and kindergartens.

6. Research, Innovation and Competitiveness
There are several player enough active in energy research area of Armenia.

In the area of development of energy strategy primary role belongs to Energy Research
Institute (ERI) CJSC and Energy Strategy Center of the Ministry of Energy of RA. In 2015
ERI develop and published “Armenia Least-cost Energy Development Plan” (Final Report).
‘Low emissions Strategies and Clean Energy Development in E&E” with the help and
funding from Tetra Tech and USAID. The MARKAL1-Armenia energy planning model was
applied in this research for the period up 2036. In 2015, MOENR of Armenia accepted
findings of this research as the basis for its activity named “Long-term (till 2036)
Development Directions of Energy Sector” of RA. ERI was also involved in development of
energy strategy till 2025 (adopted in2005, in 2007 update), energy saving and renewable
national program (adopted in 2006) and numerous other activities.

In the area of renewable energy 2 lead organizations unfortunately stopped their activities.
Other players have difficulties competing with Chinese companies manufacturing cheaper
solar collectors.

Works are implemented also at university level. American University of Armenia, State
Engineering University of Armenia and Yerevan State University have enough high
potential in this area and have implemented several projects and researches on

'° From Datasheets of PSRC WWW.psrc.am
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renewables. There exist magister courses on RE sources at these universities. List of
some projects and their description can be found in manual below11.

Several NGOs are involved in small scale projects implementation. For example with
funding from UNDP Small Grant Projects several solar water heater systems were
installed in different regions of Armenia). NGOs are also involved in energy policy
researches with funding from EaP.

The Energy Flagship Initiative, launched in 2010, has three main goals: to facilitate the
trade of gas and electricity between the EU and the six Eastern European partner
countries (Armenia, Azerbaijan, Belarus, Georgia, Republic of Moldova and Ukraine), to
improve energy efficiency and to expand the use of renewable energy sources.

The INOGATE program (see footnote1) supports the economic convergence of energy
markets and the enhancement of energy security within the EaP region. At municipal level
regional support is provided through the Covenant of Mayors and Sustainable Urban
Demonstration Energy projects (SUDEP), as well as through the reinforcement of the
Eastern Europe Energy Efficiency and Environmental Partnership (E5P).

Within Covenant of Mayors initiative ten Armenian cities (Aparan, Artik, Ashtarak, Dilijan,
Gyumri, Hrazdan, Spitak, Tsakhkadzor, Vayk and Yerevan) have already signed up to this
ambitious initiative to reduce CO2 emissions by 20% through the implementation of
Sustainable Energy Action Plans.

Armenia Renewable Resources and Energy Efficiency Fund (R2E2 Fund) with funding
provided by WB and GEF is another largest player in the area renewable energy and
energy efficiency, but its role to large extent is to select and fund organizations that have
capacities to realize projects in this area. Info on numerous R2E2 funded projects can be
found on their web site www.r2e2.am). Among organizations implementing projects funded
of R2E2 are many organizations from EU. R2E2 Fund has organized Energy weeks in
Armenia on periodic basis.

Among Investors of Green for Growth Fund (GGF) are the EIB, KW Development Bank,
the EBRD, IFC, the European Commission, BMZ, etc. Jointly with or through Armenian
banks GGF on commercial basis provides loans for renewable energy (particularly solar
water heaters) and energy savings projects.

Many expectations in Armenia in the area of Research, Innovation and Competitiveness
are connected with Horizon 2020 program. The Agreement on association of Armenia to
European Union Framework Programme on Research and Innovation HORIZON 2020
was signed in Brussels on 19 May 2016. Armenia made financial contribution to join this
program and expect that returns will be significantly higher taking into account high
scientific and technical potential in Armenia that can be proved by number of publications
in worldwide scientific and technical journals with high reputations and with high citation
indexes. On 3 June 2016, a Horizon 2020 Information Day was held with main focus on
Climate Change, SME Instruments and the COSME Programme. The event evoked high
interest in the stakeholders’ community and was attended by more than 150 participants
representing research institutes, universities, SMEs and industries, agencies and

! Sargsyan A. Renewable Energy Use in the World and Armenia. Innovations toward clean technologies. Yerevan.
2010 (English enlarged updated version) -75 p (printed and PDF file).UNDP/GEF/USAAA
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associations, NGOs and international organizations. The National Academy of Science
(NAS) and the State Committee for Science (SCS) played main role for realizing this
initiative.

NAS of RA and Science Development Foundation of NAS RA has organized H2020
Workshop and Brokerage Event on Energy on September 29-30, 2016 in Yerevan. Both
events are intended for stakeholders, researchers and companies from Armenia, EU
countries and countries associated to the EU's Horizon 2020 programme.

Conclusions

Currently Armenia completely covers its internal market needs in electricity with power
stations located on its territory, with that to operate TPPs all natural gas is imported from
Russian Federation and IRA and to operate ANPP nuclear fuels is brought from Russian
Federation. To improve its energy security and to achieve mid-term and long-term
ambitious goals defined in “Long-term (till 2036) Development Pathways of Energy Sector”
Armenia should strengthen its relations with European Union through Energy Union
framework. Implementation of the program requires a lot of funding and investments and
can be at risk if failed to get them, as, for example, in current situation with ANNP.
Corruption risks should be minimized to open the national energy market for investors and
allow open and fair competition among them.

Improvement of energy efficiency and development of renewable energy resources are
priority for EU and, as it was declared, also for Armenia. This common interest gives
hopes for successful cooperation between EU and Armenia. Significant efforts should be
done to realize this interest not only on words but in practice.

Armenian authorities should give more attention and concentrate efforts on search of
investments projects of large and middle HPPs mentioned above such as Lori-Berd HPP
with 60 MW capacity, Shnogh HPP with 75 MW capacity (2023), Meghri HPP with capacity
of 100-130 MW (2020), construction of wind power plants with total capacity of up to 200
MW, geothermal power plant (30MW). We would suggest 80 MW PV station to be
constructed instead of planned 40MW PV station. There are no economically justified
alternatives to life extension of the existing ANPP through 2026. A new NPP should be
constructed by 2027. There is a need for installation additionally TPPS with total capacity
of 620 MW starting 2018.

Potential of small HPPs will be realized shortly. Share of existing all HPPs including small
HPPs, can not be increased significantly due to only construction of small HPPs. Total
share of all HPPs even reduced within last years. It is desirable to utilize also some other
computer software to check and verify the received results. There exist software programs
less developed but they don’t require so many input data as Markal software.

Better tariffs policy regulation, including larger difference between daytime and nighttime
tariffs for residential sector, will stimulate introduction of market oriented energy saving
appliances.

In the area of regional cooperation Armenia can acquire access to European electricity
market through Georgian and Russian electricity transmission lines. As we have seen,
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there are national targets of 400kV electricity transmission lines capacity between Armenia
and Georgia to be increased from current 200 MW to 700 MW, and 400 kV electricity
transmission lines capacity between Armenia and Islamic Republic of Iran to be increased
from current 300 MW to 1000-1020 MW.

To be competitive on regional energy market Armenia should reduce its technical and
commercial losses within electricity distribution companies from current 11-13% to at least
two times less i.e. close to figures in European electricity distribution companies.

With lifting of world sanctions on lIran its gas can be transported to European Union
through Georgian territory and gas pipelines located on it.

There exists high scientific and research potential in Armenia in the area of renewables
that can be used abroad for developing RE projects and which unfortunately is still not
realized enough. Horizon 2020 program and similar programs can serve a good starting
point for that. Many expectations in Armenia in the area of Research, Innovation and
Competitiveness are connected with Horizon 2020 program. The Agreement on
association of Armenia to HORIZON 2020 was signed in Brussels on 19 May 2016.
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{kWh/m2 year)

<LI{.Z.Smpl:llm[i 142 hnphqnbiwljwul dwulEplhntyphlh hwulnyg wphwy) pb
funwquw) pdwlh gnidwpuwy hbt Eikpqhuwyjh pwecpdwh fupwkqp 22 -h
wmup wd fnod

Uy Jipuljubqbydny kikpgqhwyph wygpyniepbbph duvlbwpwdphbp
L EbwpubkbbEpghuwy h wpwwyppnepywh phphwbinep dwdwy bEpnid ocwwn
thn f p L ZmJ wu mwhnod dh wly gnp &nq 2,64 U4 gni dwpuwy hb
hqnpnlpjuuip «Lnnb 1» ]’lIll‘llilllJl’l[i l:lhhmpmhmjmﬁg cmhmqnpbﬁmﬁ
huba kg 2005p.|"pmﬁbg unwgywd ngpudwelbnphph cpowlbwlhbbpned L

]"pul[ih ﬁmuﬁmqhmﬁhpb gmﬁflspnll: 0,85U1‘{u1 hqnanmeﬁp
«LnLumhhpmb hhﬁumqmql'l qnp&mpmﬁ]} » (Ll‘lq‘) cmhmqnpbﬁmﬁ k
hmﬁ&ﬁlll}l 2008p ﬂplq]:u hn v d f Lllq‘ -m oq mwqnp Smd kG

pnsliwpnit Swljwbh bupphlu;h pmtbnﬁﬁhpn:ujﬁﬁbmgllmb EF guighhtb :

Zwy wu wwh n o d unfw L DY wbqguwlwy whf Ghph mkqunppduwb o
cuhwqnpddwlh ¢dgmnpéap,vwjuy b gpwlg gni dwpwy hh hgnpnipyni bip sh
ghpuqublgnud 200 4L w : D - mkqpuwlwuy whfGkph qupqugntudnp
fmsphignwmdgnid kF lwywbhbbph puquypphsbtbiph hudbdwwwpwp pmpénp
ghibpnd b ny puwduwhwb puwpép EEhwpwbGbEpqhwyh qhidwh  ppwbhs
uull]ulqﬁhpnlli



Cum llmpéulql:mb qﬁmhmmulhluﬁﬁl:ph‘ lel] wo mw(ond mlir[ullluljlllub
E dn 2000-3000ﬁ2mphmjl1ﬁ gpmmmfmgnLglléﬁhp :U.nl{m k I.l'll‘lf]l bunlml_b
mphmjbﬁ gpmmmfmgnLgbéﬁ]:ph m]:thmﬁ WpmwipnLpj n G:UES ]27].11'1].]
IHIII_LIHJI'IG gl‘llllullllflllgl‘ngl'léﬁlil‘l ﬁ]:phanli kG Qbﬁwumwﬁhg lu wj
Ephpﬁhphg: ZmeummﬁnLﬁ éllm[i qnpbnq Ephpmghpﬁmjbﬁ
]:]_hl]mpmhuumﬁ [il:]ll

bpp]:liﬁ I;ﬁhpqlzmbl] mﬁllmmﬁanmeﬁ pmqmqpbéﬁhpbg l.“]].lE‘
liulmulllulpulpl:l uulwnnr[ﬁl:phﬁ Elhhmpmhwﬁ ]:ﬁl:pql]uljnll I qluanl
ﬁmméhlb qﬁ]:pny], mﬁm]:ul]nlli | Uml]mq[ilzp]} umhﬁmﬁhlhu
mﬁhpwc}hcm k hul'CLlll umﬁl:l pﬁmhéanJmﬁ uuupp]:p hlumlluléﬁlzpll

muppbpuldws unghw] whwh bywuwbbEpnyg : 2015p . wd nowlp
Zwy wuwmwlnod phulsntpy wh cpowlntd wn wo wg k| kp InLpe
unghw) wl wh jupdudnepyne b L EjwpukGEpqhuwyh uwlj wq G Eph
hkppulj wh pupdpugdub hkwbwh fny : 2015p . ognuwmnuh 1-hg

np 6 2014p . 41,85 gpwd /dwd (8,7 WUV ghGw /4dwd ) kp , whkg 9,63 ngp wd n
[ lugd kg 48,78 yp wd /4w d (20,2 US gk G w / hdwd ), hu |
LhEjwpubkGipqhwyh qhebpuwy hf  woluwqphbGp’ 31,85 qp wid / Ldwd -|hg
wh kg dh G s b 38,78 pp wid /ydwmd (Zo4z -p Inndhg wwh d wh | wd
wuljwqGhpp )) UnlwqGhph wyju whuph pupdpugnidp phpkg pnynfh
puppnie d GEph ,npne LEGwpnlwlwl wynpnwwlbpnoed EpplEhnipynebp

qmuypup kg by kp o Uyu npnoeduwh hpwlwhwgnidp dud wh w fuydnp
lwubkgdbky kp 22 lunwdupnipyub hnqﬁbg:2015p.ul:u]m|:ﬁp|:p]1[i YA
lunwwpnipynt bp npno by kp ik mwp ] w pipug fnid

unt puphguwydnpk phulsntpy wh Ingdphg ik | phmwh pf h Ingdphg
wqundnng dpGsh 250 dwd L ElwpubkGipghw 6 9,63 gp wd /fjdwnd  swihny
2016p. ognuwmnuh I-hg plulsnipyw b hodwp E ElwpubkGkpghuwuyh
ghpblwy pG wvwhuqhbGp 46,2qp wd /4dwd L, puly qhcbpwy hp 6 wvwluqphbGp'
36,2 gp wd /jdwd L

e b Gf Gwh np ,hwdwédwy G ZZ kikpgqbkwhl whJwwlhqnipjy wh
wywhnyd dwh huwy Eguljwpqgh (Eﬁl}nLﬁL]mb k 2013p.)‘ ns hud wpdkf
wvwljwq Gwy h G funwf whwlhne py wh hpwljwhwgd wh hEmbwh f ny

junbk| hfukbEpqgEuwhl nkuntpulbbph qhwy p & wihwdwswhnt py wh
phgfnid , Epp uwh d whnnqy uuljmqg G Epp sk G wymwh n h npd mwmh 4
tnpngnedbGkph lo uquuuwplnit dGEph hpwljwbwgdwh Swpubkpnp
hulGnphuwhnod L ];[ihpqhmhll whuwubgnt pj wh Gkpfha
uulmnﬁmlhfﬁhpllg lﬂ]l{]}:

lhunulllulanpJnLﬁE hwow wnk|] K EikpgqEwhliwmyh npnpwnod 2014—
ZOZOpp. dud whwl whww] ws h hwd wp gnpdngnipynit GGEph Spwqphp ,
np p bk pwnnodd k le,l;h-h gnpdnq Ephpnpy Fikpqupynhh
cwhuwgqnpddwlh dudlfjbwp Eplwpwgnodp 1Ommpn1] hZMJ wuwmwhnid bnp
thont fwyhbh Eikpqupinlhh chlblwpwpnipynelbip :[:ﬁr} npnid bnp UL Yy -
h cuhwgnpdnidp fupwnbkuydned Lk 202613 Lm}umm]:ullnLﬁ E 260 Udwn
piphwlnip hqnpnipjywdp Jnfp Zth-hph chiwpwpnipynebp ,opnbf
lupwugpbl wwupblwh Inwgnighs 300 i G ll‘me} L EjwpukGEpqghuw,
60 Ud.wn hqnpnipjy mdp Lnnh -thq Z];Ll-b chiwpwpnipyntbp (2023p),
75 Ud.wn hgqnpnipy wdp Cﬁnq Z];Ll-h lunnignudp (2023p), 100-130 U4«
hqnpnipjy mip Uhqph Z];LI-}[ lunnitgnidnp (2020 p.), dh b b 200 U4



pipghwlinip hqnpnepywdp hngduwy b6 K Elwpwljwy wGGEpph , dhbslh
0Udwn bphpweobpdwy h b Ejwpuwulwywih , dhGsh 30Udwm DL luy whp

lunnignidp (luJ()lli‘ 40U“{m)1 Swpwduwecpowh w hG
hudwgnpdulgnipyuwlh nnpunid Fwhwh hbnwlblwplbbp whbGlwup nod
kG Zwy wuwwlhh , Ypwewwbh, Mt vwowwbh L bPhZ ELEfhwpulwh
gulighkph th o bt wuj w g m qnit quhbkn we pumwb f hg: Tpwhon o

hbwpwydnponepyni b lpwgdh lfwbk K ponywlwh E Ejuwpwhugnpgpdub
g6bkphl dhwlGw)pnel ! Zoywowwlip b Ypwowwlh dp ob , phs yhu Gulh
Zwjy wuwwbih L PPz dpol 400 G4 L Elwpwhwl hwgnppdwlh qkph
lunni gduh w] wpwh G° L EjwpukGEpqhuwuyh fhn pwbwldwb
hqonpnipyni Ghkpp wnwohl ghyfned LwEkG 200Udw-phg dpGs L 700
Udw, puly bplhpnpyg ghgfned’ 300 Udw-hg dpGs Lk 1000-1020 Udwm, pu} B2B
Eipuwlwy whh lunni gnidp htwhwpwydnpnipyni IlpGaknh
we pumbgliby 4 bphpGibhph (Zwjywowwl , Ypwovwwl, Mt vwewwi, PP2)
L Ejwpwhwdwlwupgqbpp qniquwhbn  we pwwwbfp nkdphdncd , phs ywku
wy 6 ppwlwbugdk); Lk ghn 1960p ., pwy g wy | luqdingd huplbwl EphpGkph
hk w :

U\HIJ.IQIJ.II]I.[I]L[DJ IlLﬁﬁl]l‘l

Zwy wu mwl | he pwlintpyne b Gkpp yk wnf kL wy] k| h ik &
mowngpntpynth qupd b kG L puqduwuyguwul kb swlifbkpp Ljywbfh
nskynt hhwlbyw, GipgppnidwyplG dpwqphpp . 60Udwm hgqnpnepy wdp
lonph -Pipy 2EY -p chlGwpuwpnipyneGp (2023p.), 75 Udw hqnpnipj wip
Chinng ZEY -p lGunnoignodp (2023p.), 100-230U4dwm hqunpnipywdp Ukngph
ZtY -h lwnnignidp (2020 p.),dpGs b 200 Udw plphwlnip hgqnpnoepy wdp
hngdwy h6 KB Ejwpwuhwywhbhbph , Gplpuskpduwy b E Ejwpwlwy whhp ,
dh sk 80 Udw DL luwy whip lwnnignoedp @ ®nfp ZEY -kpp wynwhkGghuwypp
finw E hp mrpuwgdw Gp! Uphwy G qomfp ZEY -kp funnigkynt  hwcdphG
ZEY -kpnivd wpwuwgpydny K Ejwpulwl Eikpppgqhwyh dwulwpuwdhbp
hGwpwydnp skt bwyku pupépuwglbby ZEY -kpph dwulwpwdphlp Gnoey Ghul
b wq kg E Jipoht muphGhphG: Chphuyniedu sl w mhwkuvwyku
wppupuwgywd w | phwpwbif gqgnpényg ZLEY -h cwhuwgnpdduwl dJudlbkwp
dh s b 2026p. bpluwpwglbhyne I Tnp ZUEY -p lupwwkudnod kp
lunne gk 2027p .0 UGhpwdbcwm E whkquygpby Gwh jpugnighs 620 Udwm
hqnpnipyuwdp ohpdwy pl K Ejwpwlwywiikp uwjuws 2018p. hwe h
wn bk ny, np nponoc hii wg wd FikpqupynhGkpp cwmhwgnpdnidhg
mipu fpkpd kG :

Swllj wy p I oquuwgnpdbky un fw  qub wquhb hud whwpgswy p b
dSpuwgphkp’ dh G s b 2036p. quw pqugdwh fywwwlwy phh phpuplbGbkpp
npnchpnt lud fcgqpwbkynt myggnipyuwdp @ SkqghlG k hhekglhky , np
gnynipynitlh mbOGEkGO w]l]bkiph wupqnibwl hwdwlwpqgswyphlb Sdpugqpkp,
mpnhg hudwp wlbip wq fubwlnipywdp K fwyhlh wljyw] GEp kG
whhpwdbcwm bnpnlhig oquugnpdnidp dES dwund whbuwp E:

UJ bk | lwwwpj wy uul wqg Gwy h G fuqnuwf wlwlint py wh
lupquynpnidp , wyyn ploncd phwhsnepywh howdwp gheobpuwyplb L
ghpElwy h G uwlj wq G Eph w] kb dES muppbpnipynibp Lfppubknp
ent fwyned Eokpquplwyny vwpfwdnpne dbEph yuhwbowplh whhhb:

3.bllpnu1m|1mﬁ EikpgEkwhY on1ilm
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Zudwgqnpdulgnipyne Gp Energy Charter, Black Sea Economic Cooperation, UMz
kphpbkph EikpgqEkwhl }Uthanq,USA'D, PvNSGt 8 (|NOGATE), Horizon
2020, Organization for the Promotion of Energy Technologies (OPET), Green Growth
Fund (GGF) lugqdwlbkpgnipynt bihkpnid b Spwgphpnid Lhkcwumglhh
Zwy wu ww G hGwkgpnodnp mupwdwepowbhwy hh EikpgEup]
Zwujy wuwul L bBlpudhnepy wh wh n wd whwmnepyne GGEph dh ol
I]l’ll.l].llllllj hmﬁmqnpbmhgnl.p]nl_ﬁ]}'

2015p . Zwy wuwwlp Ghplhpby £ 13,78 6 dwud b Elwpuwkibpghuw
Upguphg,89d 6 dwd Ekhwpuklipqhw PPN-pg ,70,94 6 Ldwnd
LhEhwpuwbGhpghuw  Ypwuwwbhg,dhwdwdwhwl ,upwwhwik; L 184,24 G
dnd E EhuwpwkGbpgqhuw ghgqh Upgup , 125294 6 [dwnd
E blwpuwkGhpqhw ghgh PPN, 9658 6 Ldwd E kjwnpwkGhpqhu ok uyh
‘{pmummﬁ:

Zwywuwmwlih b Ypwewwlp dhol , p6s yhu Gwlh Zwy wowwGh L PPZ
dhol 400 |4 EiEhwpuwulwhi hugnppdwl ¢dkpph lunnitgdwl w]jwpwhG'
L EjwmpubkbbEpghuwyh fn pwbwld wh hqnpnipyni GGEpp un wo h
nk yf nd lwh kG 200UY,wn -hg fhGsh  700Udwm, bplhpnpyg ghygfnonod’
3000w -hg  dh s b 1000-1020U4uw, pul B2B kG puwlw; whh unnignodp
htwpwydnpnip jme b lpGdbEnh wopuwmkghby hwdwlwpgqbpp uwhbGhppnhb
mkdhdnid ,pGswybu w6 ppulwuGugdby F Gupnpyg waphGhphG :%pwhn
LhEjwpwubGipgqhwy b donpubwhdwl wopwlighly Ephhp @ Zuy wewwbp L
Ypwuwwbh dholb b Ehwpubkibpgqhwuyp hwugnp pdwlh ¢dkph lunnegdub
Pphwbuvwynpnedp lfuwwwpydned L KW pub | h Inndhg IndEpghnt
hhdnie Gf GEpno : Ypwowwbh b Mivwowwlip E EjupwkGbEpghuyh
hugnppdwli ¢bpnd Zw wowwlip hwdwp fupng L dnewf pugd k| gkyh
L EjwpukGbpgqhwy b Bdpnyuwl wh cnt fjw

(Lh.3.ZulJu1umulﬁb l:llsllmpulhuljulﬁ ﬁ]:ph ululpql:gtlulb ful]lm]:qﬂ (llll‘[l].]llLIl\
http://www.worldbank.org/en/news/video/2016/06/27/electricity-tariff-calculation-for-armenia)
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ARMENIA b

TURKEY

i_ll.l.4.Z.lllJllllllllLllﬁl’l I:Llil_llﬂlllll]:[il]]lql'llﬂ_]ll l'llllI'lIlIlI],lellﬁ qéljlll’l glllﬁgﬂ7

Mot vwowmwbihg b Ppubhg ququuwuwplhbpph plwljwl quqph fopwygpdwh
mup bl wh un wy b wgnuvj b pngnt bwhnepynebp lugdnid L
hwd wywnwe pwbwpup 438 dh | pupyg 620 2,308 hupy &%

Ujqpnoed’ fnr vwouwwliphg plolwub quq | Ephpdwh upd Efp
hyntuphuwy pb6 ququwuwpnyd wehdwhdk; kp 189 UWUT go| wp /1000ﬁ3(143
bl pn /1000 §3) WpGsh  2018p. Unlw, 6 2015 p.  hnvfiquph  Ihg
for vwowmwliphg plulfwl quqph Giphpdwl wpdbkfp hweJuwpl oo d kp 165
UUCV gn | wp /1000 ljSI}[lHLquléullllHll : 2016p. wy 6 fuqdnod E 150 UUT
nn | wnp /1000ﬁ3:

Ppwlhg Giplpydnyg phuwljwbt quqh ghdwg ppwljwlbwugydned kb
L EjwpubGkpgqhwy b dwwwlwpwpno dGkpp ghgp Ppwl’ quq h 1 43
ghdwg Ppuwlp vwwli md F 3jdwd b EjwpukiEpqhw:

2016p . hnv | pup 1-hg Z2Z -md uwgqunnglGhph hodwp dpGsh 10 hwqup
in pd wy ﬁapﬁwhwﬁ quqph wlvwhwlh vygwndwlh dSwjw)p bbph ghyfnod
wulwqgh Gp 146,7 gp wd 163k (6k pwny wyp UWUZ):

ZZ -md  fncenp uwgunnnlGbph  hwdwp plwlwl quqh wiovwhwb
wgun dwh dwuduw) GEph 10k wlb| h hwqup 6Gnpdwy ﬁ3r}hu1fnLﬁ plwl wh
quqh 1 hwqup fnpduwg 62 L 7900 fhwy skpdniebwhnepywdp Jubunfh
ww w gh Gp 257,56 WUV gnpwp (Gkpuwnywyp UUZ) E, wpuwwhwy mduws 22
np wd nq

2015p . Zwjy wuwwhp GEplpky L 2371,8 4 py i3 plwlwlh quq :
T wlghg 2000,6 ) py ﬁsﬁhphphl E'bnr vwuwwlip quwebniepynieGhg ,
huly 371,34 py i PPN -hg . 2015p . ot vwuwwlh dwuGwpwdphGp pblwlwb
quqph dwwmwlwp wp Jud Swduw) Ghpnoed 84%kp :

U.nmgmpl]nlpjnlﬁﬁ]:p

I:l I] I_l mn lll]: G ]I N q h w l’l un { nL l.]lllﬁ wmn { l’l cn L ll mj ntL li li[l g nro ﬁlll].l

7 ASSISTANCE TO THE MINISTRY OF ENERGY FOR THE ADOPTION OF TPA IN THE ELECTRICITY NETWORKS OF
ARMENIA. A proposal for the regulatory model of the new AM-GE Interconnection (CWP.01.AM)
http://www.inogate.org/documents/ACR_CWPO1AM.pdf
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qun Gwp nte hudwp Zwjy wewwlp pucphs gubghpp whwf L GQuqglhkhb
hp kg whpGhhuwlwl L ndbpghnG Unpneuwblpp Gipluwy hu 11-13%-hg
bl.]llnllll]l].ll]lﬁ pmc]uﬁmﬁ gmﬁghpnl_ﬁl

Pb 0 - jpw wywundwdhonghbph uwyguwuinny Jkpwgnidphg hE mn ,
EpehbGhu plwlwl quqp Qupkyph & Gul  dnpugpby gbyh BU-G°
Ypwuwwlih wvupudfnrd qnidny ququdniqgh dhongny :

4. Qupwyonp yquhuwbouwphh qwowdwbhp mggd wd
Likpgq wopgyne fwdbkwm -py wmh pupkj|mdnid

EEElwpwuijwbine py wh b qugh nnpuwbbpp lupgquyynpydynid ki pum
«bibpgbwmplwuyp duwuhG »22 opkGfp (phignie GJws L 2001p.) b gpu dko
lwwwpdwd dgngnpnepynie GhEph b jpugnidbkph A tﬁhpqhmhhmjh
L phwlfwlh wwewplhbph wupwpwpnepynebp (ZZth](l;)u]mmmu}umﬁman k
ek pgkwhljwy h pluguwdunh qupqugdwh wipnpge fuguwfwhwlhntpy wh
hud wp «Zmeummﬁb Zmﬁpmu{hanmeﬁ mhwbkuntpy wh qupqugdub
hud wwnkfuwmn d Eikpghwmhlwyh phwg wyd wn h qupqugdwh
nuqiwdJuwpnepynebp » phgne Gk (N4 lun wdwpnepy wh Ingdphg
2005p L Gfnpuwgyky k 20071@.1 U-_]l} nuqiwduwupnt py wh wnwo hwy h G
[illlll.ll.l’llll].l]‘_l‘ uwh d wh kg Ehkpgkuwhl] npnpwh nuqdwd wpuwlwh
phpm}uﬁhpg ﬁhﬁéh 2025p.:<(|;ﬁ|:pqmluﬁmjnr[anJmﬁ hll]:pmllmﬁqﬁtlnr[
tikpghkwhlwy h dwup 6 » 22 op kG fqp pigne G wd k 2004p. L
<<Zmeummﬁb Zmﬁpmu]hanmeﬁ tikpquplwyngnepjy wh I
Yk pwlwhqhdnng Likpghkwhlwy h wqquy hb dpuqghp » huuwwnwn wd kL
2007p .:

IEA Enorgy Statistics Statistics on the wob: hitp:liwww.lea orgistatistics!

Total primary energy supply* | 1ea

Armenia
8000

ktoe
-
2
]

2000

1000

L]
1960 1961 1962 1953 1964 1685 1666 1987 1998 1589 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

mCosl* w0l ®Natralgas  sMuclear  mHydio

* Exchuding eleciricy trade “ In this gragh. peat and oll shale are aggregaied with coal, when relevant
© OECDAEA 2016 For detailed data, our on-line d ice a1 hitp:fdata e org.

vl .5.1990p .-hg dhGs b 2014p.Zwj) wuwwlned wnwe Gwy h 6 Junk| pfuklibkpqkup]
wuwewphbph pbphwlnep wwpblwl vyqunno dp (lllq]l]l‘lll‘l‘ WWW.iea.C0m)

hwy bgulwpqh' Zwy wuwmwl h i EpgqbEwhl whiJuwwlhqgqnipy wh
piwguwyd wnnod hwp bnpd by E (1) Kikpghuwyh wnpynuplkph

mupwmbkuvwlwhwoug dwh , wy 1 py ntd theont fwy hh Eikpqghuwyh


http://www.iea.com/
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ogmugnpddub , wywhnydnod . (2) upgynt bwykwn, wimbkuvwlwh I
plwuyuhyulbwl wb mkuwhlynelbhyg wy nv b, Jkpuwuljwbqbdnnyg
Eikpqghuwyp wnpyniplhkph qupqugd wh L oqguugnpsdub hud wp
tkpppnoedbGEph wywhnynod I Fikpquupygpyni fwdbwnt py wh

]llllplilulllrllli.(S) hpllpl] l:ﬁhpqlsmllh hmliluhlupqh mluplublucpgluﬁlujhﬁ
hG mEgpd wh wowmlgnud:

(l;lll]'l]llllnl]ullnlli l:p ﬁhﬁéh 2026p 1000 U4 hqnanmeﬁp ﬁnp
mmnﬁmllmj mﬁl'l I_ll].ll'lIngl'lL lj[l lu hl’lﬁ ZU.];H-E cmhmqnpénLﬁhg nn Lpu
Pl]llrllliE I l.ll]l‘llll].llllﬁqﬁl.lllrl l:ﬁl:pthujll wrlpJanﬁlzpll ljllluﬁllllllllc}[il'l
mﬁE lil'lﬁ}h 26%: 2011p.ZmJ mummﬁb hmﬁmp ﬁcm]{y]]:g «‘{hpmhmﬁqﬁdnq
]:ﬁhpq]:mhl]mjh qmpqmgﬁmﬁ IlLIlIIgIngl]lJ llﬁ bpmth », npﬁ nqullmb
};p hhﬁﬁmhmﬁnl_ﬁ L}mfp Zth-hph qlupqmgﬁluﬁ llpul: 2015p }lllllllnllllnlllil
E «Z kibkpgqbwhly huwiwhwpqh bphwpwduwihbu (ShGsky 2036p.)
qupqugdwh nnhlbblpp »dpwqghpp :

2007p ZMJmummﬁll mﬁmhuanJmﬁ Eﬁhpqm]uﬁmjnanmeﬁ
ulnlnhﬁghmlﬂ qﬁmhmlnllhl l:uuuphhulﬁ 1151[1 .lﬂ[i.l’l.éllllllnl_l :[:[iq nanli,
Eﬁhpqm]uﬁmjnanmeﬁ ulnmhﬁgbmlﬂ c]:ﬁfl:anﬁ 402,00X1000m G.h .,
hull mpulﬁuu]npan i 7,01X1000m ﬁ.h.:lmﬁmdmjﬁ 1lhp2|:pu hmtnmplllué
hhmmqnmnlﬁﬁhph [4]‘ kﬁhpqmmpl}lnLﬁmllhanmeﬁ pmpdpmgﬁmﬁ
ﬁhgngmnnLﬁﬁhph hulculhﬁ l[llllgIngllé ghpﬁmjhﬁ I.llllJlll[iﬁ]I[ll’l
hqnanpJnLﬁﬁhpll H.ll]llll]lﬁ?llll‘ll{]} llmphl_ll I:ﬁllmqhg[ihl 180U1q‘m-m]:

5. SGwkunipywl funnigudfnid wdpujy hf dw vbwpwdblh GJuquid L
hk vwquw Jipwédnid

U -p hwGaGunne k 2030p.php Ghpunid obhpdnguwy hlG quqbkph (2%)
wpumwibwnt dGEkpph wnGduqb 40%-h pbwndwhbp hodbkdwn 1990p. hk w :
GU-p wehdwGk; L Gwl 2030p. hwudwp JhpuwlwbqGynyg Eikpghuwyhp
wppynipibkphg vqunyyny dweGwpudih 27% phpup :

Gup hq h hudwédwy Gwghpp  pug E wnnpugqpdwl  hwdwp  2016p .
wyphyh 22-hg ik muw o w pipugfnoed @ 2016p. uwkyuwkdpkpht
Zwy wuwnmwlip lwnwJwpnipynibGp wannpugpbg Y hdwyh dondhonpnepy wh
Puphqh hwdwéwy Gwgqhpp , vmfuwy 6 wy & whwf Ju|bpwgdh Uqquyph
dongndh ongdhg :BU-p DpGwGuwdnpned E Y pdw Uphbf wpwqhsd ,
G mgnduws b BZP kplhpGhpph (Quwywowwl , bpppbowh, Ph| wnno u,
Ypwu muwh , Unygnduw, nthwbﬁm) Ip hdwy h tn hnpnipjy wh
funwf whlwlhne py wh e wl d wh wouwlgnipywhp: Uju Spuwqghpp
mpuwudwgppnid kF fgnpédwqghwwljwli odwlbgwlnipyne b , npi oglhinid L
dcwlhby; 22 -hp Uqquy hG hupdwpy] nmpulwlnepy wh spuqhpp (NAP): 2016p .
ognuuwnufp  31-p6 22 plwgwhywlnepy wh Cwpwpwpnipynebp Y pduw
Up bl f Gwpwgqdh wouwlhgnipywdip luqdwlbpyk; Ep wepwwwdngni
Gp Lwlhnod’ b hpd wd Zwy wu wwlnod I hdwy) whwh
fnfnpnepyne GGEpphb hupdwpd by nt L dlhu]npynq wqquy hb
hupdwpydnqulwine py wh nuqdwduwpne py whp :2017-2018pp . Zwy wu wwl p
dcwhby m k Uqquwy p6 hupdwpdonqulubnepy wb dpuqhp :

2014p . Zwy wuwwln d Jyunk | hfh wypnidhg CO;
wpuwwibwne dGEkpp 522 §| 6 wnGlw kp , pull dkL cish hwe ny CO2
wpuwwlhbwnr dGbkpp 1,74 wnlGGw kp @ Ukl cish hwednd L dkl  ZCU -h
Shwdnpph hwecdnyd (PPP) CO2 wpwwhbkwnt dGkpnp 0,23 g CO,/2005 LU
g uwp kp D Uecpwphned CO2 wpuwwlhbwne dGEkpp Junky hpfph wpnidhg
lwqd Eq kG 32381 4 & un G Gw, |July ik ch s h hwe 4 n 4y CO;
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mpmwﬁl:anli[ilsz\4,52mnﬁﬁw/cﬁ§bﬁ:Ul:ll cish hucydnyd Junkihfh
wypnidhg CO; wpwwlbwnr dGkLpnp Sz 94 Eply pbEph hwd wp 9,36
mnﬁﬁm/cﬁéhﬁ Ep,gbﬁmumwﬁbhmﬁmp‘ 6,66mnﬁﬁw/c[ié]1[iiu.J[iu1|:u np o,
skpdnguy h b quq kph wpwmwbhbwnt dGEpp Zwy wu mwlno d
pud wh whws wih gud kG L w sni lh 2% wpnmwhbwne dGEph
fubwhnepynie GGEpp bjuqbghkypn:t wupwwynpnipynt GhEp, pujg

m [ h wuwpwuwmwljwdnepyne b hp mhwmbkuntpyneGnoed 9%
wpmwhkwnt dGEph fulwlnitpyni GhEpp bwuqkghkynt
mggntpjy wdp !

LCuw 2013p pignt G4 wd FiEpghkwmph] whuwmbignt pj wh
hmjhgmhmqu‘ ZmJ wu muwlp huwh ¢ G wn no L 202013 uguny nq
Fibkpqphuy b hwodblhonnid dbU-Ghph dwubuwpuwdhbp huuglGh, dhGsk
20%1}, h uly ZmeummﬁnLﬁ wp mw qp Y noq lkGuw]unbky hfh lu

lkGuwmyphqkyp h twmu hwpwdhbp ugmn 1 n g yunky hfh hwmeJElcnnd
hmugﬁh]_ ﬁhﬁéh 10%']]:

Lk mly my Spmgqpkp G whdhowyku lw oy mé kG 9%
wpwwlbbwni dGEph fpbhwndwh hEw: Kf\N-E thwduwd F Jhpulwubqlbydny
Fikpgqbwhl nkunipubbph qupqugdwbp , dwullwynpwybku $nfp by -
kph chlbwpupnipyulb b Jkpwljwnne gdwh Phhwbovwynpdwhp, pbs yku
(w mupwmduwepowmbhwy hh hudwgnpdulgnr py wh hwd wp whhpwdkcm
L Ejwpwhugnppdwh @ Eph wpuwqgdkph Phbwbhbovwdnpdwhp: KfW-E
bhGwbovwlwh thonglhhknp I pnphppuwwyd wh wmb womlhgnipyni b k
mpuwdwgppnid dwo b wydnnp (DZ];Ll-hph lunnitgdwh p b Jbpwfjwbqbdwh p:
Zmlﬁmdmjﬁ 1-}1[] llleb‘ KfWulgluhghg 14 (])Z];ll-hpb lunni gdwhp p
fwh un bwmpwy p 6 puGlhEph ﬁhgngnl]ilmﬁmémjﬁ 2-111} I.l'll‘lL]_Il‘ Kfw
womlghkg 45 Ui wn pipghwhnonp hqnpnipjy mdp 20 q)Z],‘Ll-hpb
]{mnnLgﬁmﬁE:?)[u} tfniqp Gk puwnnod I:Q)ZI;L]-hpb Phbwbhbuwynpnoedp
ﬁhﬁéh_401ilﬁ Elpn :

(l,l{.6-nL1i pkpd ws kG 2007p.-[19 i hbos hZOlSP.Ethmmeﬁhpqhth
piphwlinip wupkElwl wpwwgpnipy wh hwecdkElennitd pnpnnp Zl;Ll-hpb
(kp b6 fopp ) b ofp  ZEY -bph  (uunphG  fnpp ) dwulwpwdl p
lﬂl.]Jllllﬁ]]l]E:ZOlSp.llle[l Z];‘l]'hpb twon bwpwdhblp onipy 10,7%]:11:11‘136
swihn 4 Z];li-lzph dwu fwp wd G h upd Ef h p w wuq 1 kg kphnt (in p
ohpdwy h6 K Elwpwhwy wbbhbkph lunnignidp , np nbf owhwgqnpddub
G hwbh & Gk 2011p

% in total electricity production

Al HPPs
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vl . 6. 2007p .-hg dthbGs L 2015p . b Ehwpwk GEpghwyh piphwhnop mup b wh
wpwuwgpntpy wh hwecbhonned pnpnp 288 -kph (kp h6 Yopp )b dnfp ZEY -Eph
(ulllnllhﬁ I.ln]'lLl )lilllllﬁl]lp llldllﬁﬂ 8

2016p. UUQO0-hp hwy wowwlj wh qnuubk Gy wlp Yl ws Ip hdwy h
hhd Gwgppuwdphg 20 dph hnG nn | wp updnygnipywdp ngpudwelhnph L
wnwg b Eikpgqbhkwupl wppyniGuwdbwnepynebp pupdpughiby mo L COz
wpuwwlibuwnt dGbhpp Guqbglhby m Gypwwwlnyd ! PMpwdwelnphp wnweph b 6
Eblpnyuyh b YUilwpnlGwhwh Vupwyh wvupwdwecpowbne d, b blplhponpyhb
k we puwp hnd tibpquw wppyni Gw bwnt pjy wh npnpuntd I Uyg
theongbhbkpnp pnvy | lnw b upphwljubwughk; L okpdwdbklntuwglhk
enipe 6000 phwwlhfp plwfjwpwGihpph b w]lbph fub 150 hwv wpwl wl wh
ckifbkph , wygp plnied nquypnglbhbph b dwblwywpwbqbbph wpwwfhhb
wuwwkpp, int wfkp p, wmub hf GEkpp, wn wu mwy G Ekpp, hwwwl p I
wuwunt hwhGEpp:

6.Z|:mu1qn1nn|_[a_]nl_ﬁﬁl:p ynpwmpwmpnipynih bdpgnrGmlnepyneh

tﬁhpqhmbhwjb hl:mulqnmlilu[i np nnq mnt o lelj wo mwh nod uml]ul kG
ﬁb fm[i['l Ill].ll.ll].l].ll].lﬁllléllll.l’l mhmhy] hmqﬁmllhpu]anJnLﬁﬁlzp:tﬁhpqhmbh
nulqlilullluanprﬁ ququlgliluﬁ n[npanﬁ umlugﬁuljbﬁ I}EPE
l].ll].lln].ll].lﬁ[lLli]:«]:[ilT[lq]]ml‘lllmJl‘l qumh]:mmqnmml]mﬁ bﬁumhmn1m>)q)FC'
bt L «I;ﬁl:pq]:mhhmjh nuqd w wpwlfwli LELGopnbG » q)FEI“-bﬁZOlSpZZ
I;ﬁhpqlzmbl] hmﬁmllmqu [illmqmanJﬁ émluuhpnll qmpqmgﬂmﬁ 6pmqp]1
ﬁcwhnLﬁE llpllllllllﬁlllgl.ll]l k Uu[]'lllLL (MARKAL)-ZUJJ wu nwh
hmﬂmhmpqémjbﬁ I.l'll.ll]’d]]]’al‘l hbpmnﬁmﬁp‘ UUrev U9% mgmhganJmﬁp I
lfl)hﬁulﬁuwtlnpﬁulﬁp' L‘ﬁhpqumbhmjb quwhhqunmwhwﬁ hﬁumbmntm»
Q)F[:-b ﬁmuﬁmhganJmﬂp: ]:q‘l" -h ﬁmuﬁmhl‘lg S ];ﬁ]:pthmlimhmpq[l

qupqugduwh nuqiwduwupnt py wh e whd wh dSpuwgpblph : |\ o A
Gkpgpuduws kp Gwbh 22 -h dhGs b 2025p . tobpqbwhlwy b qupqugd wh
nuqdwwpne py wh (2005p, 2007p), «khbpquplwynygni py wh I

JEpulwlqglnny Fibpgbwhlwyh wgquy b6 dpwqph » (2006 p.)
e wlh dwhp :

Hln[llnﬂl_lj HIIHC mrllllglllmlll[l I{mqlilul_]]]planpJ ntLv EEIJIIE ’ glllllrlf ’
qun mwp k| kG hpEGg gnpdntGhknupyneGp : Uyniu
I.l]llq liu.l].lhl'lu.]nl]—dj ntL ﬁﬁ]]ll E Pm}U].lnL]j I:ﬁ I}(}].]u.l[l]'ll pJ ntL [i[ih[l l'l ]'l]]lﬂ '
fpg kg nyd w]k|  h Edwh b hwbwp w]bjh wppynielwdbw wp bwy hG
ljulllulrl]}u] I—lﬂ]—l . ZulJ mu lﬂu][ih mlih[lll]{] lllﬁ ]'lul]j llllulll[l lll[i [l, ZIHJ mu lnlllﬁl’l
ulhlnulllulﬁ ﬁlll[llnulpulql’llnulllulﬁ l']ul]ju]luul[lulﬁﬂ , b[l I,].ul[ih ulhlﬂu]]-lul[i
]'lul]j lll[ ulll[l lll[i [l nL ﬁh [i pllllllll[l 111[1 thrl]_ d lllJ u nl n[lmrll lj )’ ].L m[ll]hﬁ
hpwl wh wg p kg Edph cwpf Spuwgpbhp b hhwwgqnwniepyne GGEp @ Uyg
ulrl]lJ ntLv [l [ih[lh ll]]plup]]p] llll lilllqlluln[l m wmn o [1111] l'l l]lqu ﬁpmg ﬁhp . nl]nC

8
WWW.psrc.am
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fwpwqgdkph bl wpwgpnepynebp lup kb Eoqub kg unn p b ic | wd
ppnCJannLﬂg'

Uph cupf hwovwpwlwlwli fjwuqdwhbbpyntpyne GoEkp i Ghpgpwydus
4k U-GE ph qupqugd wh Spuwgpbhp md @ OphGul, ‘H;Z/U‘U,Q‘O‘—b bn f p
gpuwdwe Gnphwy) h6 dpwgqpbph Ppbuwbuvwdnpdwdp dp fubh wp bhwy h G
ospwmuwf wgnighs hwdwljwpgbp ki whqunppdbk Zwy wuwmwlip wwppkp
opowbGhpned : 24 -Ghpop Gipgpud]us &G fulb  Eikpqbuwpl
funuf whwhint pj wh hkwwgqnunipynit Ghkp md :

Fve 4 Shy M NTURYULYPLE LUNMUQBMRULVNREBNRUE (The Energy Flagship
Initiative) Lﬂ:ll[i m]llllzl EZOlOp ﬂL[iII hp]:f hllli[imllmﬁ [iulmmml{‘ bU'—b I
Upbbkypjwl Bdpnyuwyph Jkg kplip Gkph dhol (Zmeummﬁ,U.l}pp]:gmﬁ,
Py wnniuw, Ypwewwlh, Unygonduw L ﬂLll]lmIl[illl) bywu nk | quq h I
L EjwpukGEpqhuwyh un bwp h, ic | wd kpipGEpnd pup b wy kg
Fikpquuwpypyni fwbkwnepynebp I pigg my Gk JEpwm jwbGqhnny
Likpgqhwyh wnpynipbhblph ogqumugnpdnedp

INOGATE puwqghpp (nk " v 1) wowlhgni d L Kikpgqbuwpl cnv fwlbkph
wiwbuvwlwli WpGdJbkpgqiGghuyph b Uy % wmupwdwecpowlne d Eikpghwmhl]
wiJwwligniepywlh pupbjwdwhp @ Poqgufougbwewpwiibpph dwulwpguln
mupwdwepowhwy h b wowlgnipyntlbp upwd wypydnod k
(("P‘l.l.ll] l].lfl].ll].ll] lﬂl]l‘ll’l Tuc ﬁmql'l p>» (the CovenantofMayors)h ‘P‘mq w f w | bﬁ I.ll].lJ nu b
gnt gunppulwlh Eikpgqbupl Gupwugqdbkph (SUDEP) cpowlhwlnid , pis yku
(i Lo «Uplipjwh Glpnuyuj h FiEpgqbEwmph] upnpjnit bwdbEwmnepywmhb I
cpowhw dhowduyph gnpdplihbpnepywh wipwylhygno d » (E5P) Spwqph
cp owh wlhnod Z«‘P'mr[mfluull:ml:p[l ']‘wcﬁulqbp»ﬁw}uwdhnﬁanJmﬁ tkpfn,
nph hud wédwy 6 funuwfOGEpp luwwwpbkynt kG COzmpmmﬁhanﬂﬁhpb 20%
bjumgqbEgnd Yuy no G Fikpgqhwj h gnpdnygnipyjnt GGEph Spmgqpbkph
bppwfwbwgdwh dhongny , Zuy wuwwhp 10 fllll‘[lllf‘ UywpuwGp, Upphlp,
Ucwwpwlp, Phihowbp, Sy ncdphb, Zpugqqubp , Ughpwwlp, Owuglhwénpp,
Juyj f 60 m. Gplwlhp wvnnpuwgpby i wjyu twpwébnlnepy wh waly :

Zwd we pwphwy h G pul lj h L %Lz Phbwhuvwynpdwdp gnp &dnq
Zwy wuwnwlip Jbpwlwhqhdnyg Kibpgbwhlwyh b kGhpquplwyngne py wh
hhd G wypuwd p (R2E2Fund)hu ikl pnenp phpwhjwwwp kE Jbpwuljwbqbydnny
Fikpghkwhlwmy h L ki bpqupliwyngni py wh nponpuwnid , umbhuwj G fp w
phpp dES  swhnyd fwy wlGned kE wyu npnpwnied lupngnipynirGhGknp
m Gkgny lugqdwhbEpygnipyni GoEph phwp dwhp b SphGwbovwnpdwmbp:
lpwgnighs mknElnipynt GGER lupkyh qu i k| hpEGg fwy f nad
WWW.r2e2.am): R2E2hbﬂﬁm1}pmﬂb Ingdhg bphbwhuwdnpyny bwhp wgskpnp
ppwujwbwgling fuqdwhbpynipynie GoEpph cupfnrd Lfwh d & plnyd GU -
h wh g wd EpnhphEph lwgqdwhbpynipyni GhEkp ¢ R2E2 hphdGuwngpwd p
yuppbpuwupup Juqdwlkpyg md I:ZmJ wuwmwhnid EGEpgqEwphlwyh ocwpuwp
thongwnmd GEp :

Green for Growth Foundationhhliﬁml}pmﬁh (GGF) kpyppnnbkEp hg kG EIB,
Kquulpqulgﬁmﬁ pulblp , YO6F,IFC-G, bl pnyulwh hwGaGwdnygnyp , BMZ,

lndbpghnG hhdne GfGhpnyd wpwdwgpned k6 Juplhbp dhpulwbqlnng

° Renewable Energy Use in the World and Armenia. Innovations toward clean technologies. Yerevan. 2010 (Armenian
and English enlarged updated version) -75 p (printed and PDF file). UNDP/GSF/USAAA
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op mmlufmgnLghéﬁhpb) I Fikpg whplwy ngne py wh Spumqpkp h
hpwjwbwgd wh hodwp :

Zkwmwgqnwnepyne 6GEp , hpwpwpnipyni b b dpgne Gwlnepyneh
npanpuwnid ocwmm ki whblwy phfGkp luogdwd Horizon 2020 Spmgph  hkw !
Inphqnh 2020 hk mwugnunipyne GGEph L hGndwghuwyh Gypnuyul wh
thnt pj wh cpowmbimlwmy hG Spmgph b Zwy wu nmwh p Uunguwugdwh
hud wéwy Gughpp uwvanpuqgpybky EZOlﬁp.ﬁwaub lg-hﬁ Fpynitubpnod:
ZZ Yhwnipywlh wgquyhl whwghkdhwh (PUU) L Yhwnte py wlh wyhwwlwb
Ind hwk b (MY ) wy u fwpwdbnbne py wh hpwljwbwgd wh hwd wp ik &
pghpuwljwonwpnrd m Ghkguwh :Ujyu Spugphl dhwlw) nt howdwp Zwy wewwhp
bhGwbowlwh kpgpnidGknp S lmwwmmp kg lu wh 6wy nod E, np
ognt mbhkpnp i hGEG qqu)p hnpkG w] k1 h cwwn hwe f h wn G k| ny
Zwy wu nwl p pup & gh mulj wh L whkpbhhlwulwmb ynmk hghwyp, hohsh
wyuwgnijghbkpp wpmwgnif wd kG pup anp nkj mhbgq m ([ Egny
thsomqquj hG gh mwmunk pihlulwuk wivwmgphkpnid hnpJushkph
fulwhnd , L npwh g p w hpned GEp ljmw wp nq (citation  indexes)
fulwlGEph Jpm :

2016p . hm Ghuhp 3-h& lugqdwml Epukq kp Inphqnh 2020
wkqpkjwondulwli op , npp G hpJuws ktp Y hdwyhp donhnponepy wh, PUQ
qupqugdwlh qgnpdhfGhkph hpdGwhwpgbpphb @ 2016p. uk yubkdpkph 29-30-
pe 22 FUU GFhunipy wlh qupqugdwlh hpdGwgpwdp lugqdwlb py & kp
Fikpgbwhlwyh houpgbphG GJphpJduws H2020 vk hGwp Gk p (lllJI} pntd
Brokerage Event), b]l hmﬁnLﬁZU.]r} II[][]IIL ﬁhgngmnnlﬂ ﬁ]:p]} ﬁm]umm]:ullmb
bp Zwy wowwhph b BU-6 tplhplGhph cwhwnnio Ghph , hhwwgnwnglhhpph L

pbyEpnipyne GGEp hudwp :

bql’ll]llll]lglll.l’a]lll_ﬁ

Chphuwynidu, Zwy wuwmwlp hp ww pud f nd mkquwlwy ] wd
EEEhwpulwy whbhkp md wp muwy p ng ELEjwpubkGEpghwuy n
wipngontpyuwdp Sdudlnid kE pp GEpfhlG onitlfwyp lwphfbGEpp L
nvyGhul w( wpwwhwlnird b wpwwowhdwlh ! Uuljwy 6 whGhwyw kK
lupJwdnepynit Gp wpuwwewhdwlh yjub kplypGhphg , fulh np QY -kpnod
oquugnpddnitd kE ot vwowwhp PfuclhnepynieGhg b bPhZ-hg Giplpdny
phwl wlh quqp ,puly ZUEY -h hwdwp dhont fuwy h 6 Juonbky pf p Ghphpydnoed
Ebnrvvwowwlip PuclnepyniGhg DUk hG,kpyne pnenp wgnoey & 2ZEY -
bph hudwp ppGhpp (U wh -Zpwqupub ZbY -bpp hwdwp pp L Npnwwl 2ZLY -
bph hudwp hp )b Zpuqupub 5% Yy hwbGpphovwbne § 6 wpwwowwhdwh) wh
whwnepyne GGEph dwu G wy np lugdwlbEpynipynit GGhEph
uk puwljwlnepyne b

Pp LiEpgqEwpl whJuuwbhgnipynibp pupbjwdbEpnt l(ygwwwlnd ,
hG s h G nnnywd kL fw b 2015p hudwhnte py wh updwh wg wd «lz
libkpgbwmply hodwhwpgh bphwpwduwdlhbuw (@hGs b 2036p.) qupqugd wh
mqghbGkpp » Spw ghpp , Zwy wuwmwl h hwd wp cwh wiy kE un i hGh
hud wgnpdulghky Gypudhnipy wh hE wn FGkpgkwh} Uhn v py wh
cpowlwh Ghpned @ Uqquy hG Spugqph ppwljwbwgnidp wwhwlonuod Fk
ik & Swwy GEph Ph b wh uvwynp m d L GkpgppnidbGbEp, b lupnq L
Jjuuwbq Jb| ppulg pugwlwynepywh ghyfnoed , b6 s whu ;ophbwl ,GEp L w
ZULEY -hp ghygfonurd @ YnnniwgghnlG nhulkpp ybkwf L Ququgnueybh
hwuglbhky , npykuqh whquwluwub Eikpgbwhl onifhwh GEpgppngbGbEph
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hwd wp  (hGh hpwynuophs , b pubg dhol wywhny K pug b wppup
ipgulgnipynt b :

Fikpquuwpypynie Gwdbwnte pywlh pupbjwdnidp b Jipuljwlqbynny
Fikpghkwhl nkunipublbph qupqugnidp wnweobwmy hG poghplhkp K& L
GU-G, b Zwjy wuwubh hwdwp @ Uju pighwlnoep cwh p hntjubnp L
wn mo mg Ghnid Gypwdhntpy wh I Zwjy wu mwl p theo b hw o n
hudwgnpdulgnipjy wh Jkpupbpywyp ! bulwh owl f Ep lywhwb o kG
npygbku qh Ly wbGfh pkp Eq wy 1 hnitjukpnp L pnufbkphg whghkq
gnpdbphlb ,umwliwyny encwhb | p wpypyne GfLkEp:

Zwy wu nwh p he pubntpynt GhEpnp yk wnf S w] k1 h ik &
mowngppnipynth nupd b kG L puqduwyuwul kb swlif Ep p y whfh
Insbkynt hbwlbywy Gkpygponedwy plG dpwugqpbhp p. 60 Udwn hqnpnepy wdp
lnnph -Fkpy Z]:Ll-b chhwpuwupnepynebp (2023p), 75 Udw hqonpnepywdp
Cing Z2EY -h lunnogn uip (2023p), 100-130 Udw hqnpnipywdp Ukygph
ZEY -h funnegndp (2020p.),ﬁbﬁéh 200 Ud.wn pipghwlnip hgqnpnoipy wdp
hnnpdwy b6 KB Ejwpwlwywbhbph , bphpwobpdwy h6 K Ejwpuljwy mbh ,
th s b 80 Udwm St lwy wlih funnivgnoedp D CVhphwyniedu shw wbwkuowyku
wppupug]uwd w | plwpwhif gqgnpdnng ZLEY -p cuhwgnpddwh dudlbwup
th s b 2026p bp lwupwgbibyne I Unp ZU.];‘J-E flupwwmkudnd kp
lunni gk 2027p .0 Wihpwdbcwm t whkqupgpby Guwbk jpugnighs 620 Udwm
hgnpnipjy wdp skpdwy h b L Ejwpuljwy whGkp ulj u wd 2018p hwe | h
un by nyd, np npnc hi mg mé FikpqupynlhbhEpp cmhwgnpdnidhg
qmiLnpu l]p]: plll:[i:

Gnfp ZbY -bph ynwbklGghwy p dnw E pp mepwgdwhp Uphwy 6 nfp
ZbY -kp lunnighkynt hwe h & ZEY -kp mod  wpwuwgpdng K Ejwupwlwb
Likpgqhwy; b dwublwpwdphbp hbwpuwdnp sk komgku pupédpug Gy @ ZbY -
bph dwolbwpwdhbGp ooy Ghull GQuqby EJipohl wupphGEpphG:

Swljwy p k oqmuqgnnpdky wn [ w qu bhuq wh hwd wmupgswmy h G
bpmqphp‘ th s b 2036p qupqugd wh fywwwlwy phh phpuwpbEnp
mmnokint lwd fcqpuwbkint mygqgnuipjudp SEkqhG E hhebkglhky , np
gnynipynilh mbGEO w]l]bi{h wwpqnibwlh hedwlwpqswy hlbh dpuqpkp,
nmpnbhg homdwp w]hki{h bwuq fubwhnipyjwdp E fwyhbh w]jwy GEp E&
whihpuwudbow b npnlig oquuwgnpdnedp whydbwp k:

UdEq b lmwmwmpj wy uml wq Gwy hG fuquf mhubne py wh
lupquyynpnidp , wyn plncd phuwlsnipjyukh hwd wp gheobpuy h b lo
ghpEfwy h G umlwmq GEph w] k1 h ik & muppkpnuipyntbp Ippwbknp
ent fuynied Ehbpquplwyngy vwpfwdnpnidGEph wuhwlowplhph whhhb:

Supwdwecpowlhwy h G hwdwm gqnpdwmlignepy mhb np npwmntd Ful whb
hknwlliwplbbp whblwp dnod kG ZmJ wuwwlip , Ypwewwlip, oy v we wwh p
L bPh2Z HEjuwpuljwh gubGgkph dhoh wyuquw qniquhbkn we pwwwbfhg:
Tpwhon o htwpwdnpnipyni b lp wgJ h fw L Elpnyul wh
L Ejwpwhwgnpypdwhi ¢SEkph 6 dpwbwp no 6 Zwy wowwGh b Ypwoewwhp
dholb , his yk v Gwlh Zwy wuwwhh L bPbhZ th ol 400 b EELhwpwlwh
hungnpypd wh qgsEph lunnt gdwh wi] mpwh G ‘Elhhmpmkﬁhpqhmjh
fn pubwljdwl hgqnpnipyni GGEpp wnwophl phyfned Lwb kD ZOOU‘{m-Ilg
dhGsk 700 Udw, bplhpnpy ghogfnod ' 300U4w -hg  dh G s b 1000-1020U4w ,
hu B2B Ehpulwy whh lunnignidp htwpwydnpn wpynih lpGabEnh
we puwmkghkq hmd wmljwpgkpnp qnt quh En nEdhdned , phhs gmku wy b
ppwjwbwgbky L Guponpy waphGphG: Ppwlinyd Zwjy wowwhp lupng L
qunGwp PPZ L oghbyph hyncvuwhu EphplGhpph hwdwp K ElwpwkGEpghwyp
ll'lllhjlllﬁllllllil]l[i mmpmﬁglll{ ]:pl]hp:
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Supwdwcpowlnd L EjwpukGEpqhwy h un f ni Ju hwn f h
en1 jwmy nid ipg m lwl qun bmy nt hwd wp ZIJJJ wu wnwhb h puc phs
gulighbknpnp yk wf EF uqbglkh hp EG g wmkpGihlwuljwbt L ndEkpghnt
Inpnituwmbbkpp GEplwyhu 11-13%-bg wn b Juqh Eplne mﬁqmﬁ‘ hGs mk u
qpu wn jw k bll[lnullll].llllﬁ puc pdwlh gqublghpnod :

Ph M -h jpmw wywwduwdhonghhph ugwu | n oy JEpmgnitdhg h kmn ,
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ZluJ wuwmwhnid gnynipyni bl mbGh puJulwubhb pupédp qghwwljuwb L
hk mwgqnuwuwlwlh ynuwklGghwmy Jkpwlwbhqbhdny Ehbkpgqhuwyh wypyneplhhph
npnpuwntd , npp lup ki h ogumuwqgnpdhky I Epliph tkpuncd , L
mplnhphpnl_ﬁ:gmllnf wy b fhs kE ogwumgn p&ydn i mpm]:phanli:Horizon
2020 L wy | wbwwhy Spwuqpbp lupnyg i dwunwy by npuybuo & fuwyhh
hhln:thmqnanpJnLﬁﬁhp,ﬁnplupluanpJnLﬁ L dpgnibulnitpynih
mgqntpj wh npnpunitd ocwwm ki whGlwp hfGEp luy]wsd Horizon 2020
Spuqgnph hhm:anhqnﬁ -2020h|:m1uqnanpJnLﬁﬁhph L hbndwghmwmyh
bl]pnulmhmﬁ thntpjy wh cpowhwlwy h G Spuwqgphhb Zmeummﬁh
Uungugdwlh hodwdwy Gwqghpp unnpuqgpyky k 2016p dwy huh lg-bﬁ
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