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Summary of the Seminar  
 
1. Introduction 
 
The Seminar  on  Small  Hydro in  Armenia  was the  second of  three seminars  planned In the 
 framework of SHYCA. The last one was in Tbilisi, Georgia in  May 2005, and the next   one will  
take place in Odessa, Ukraine in April 2006.   
 
Main goal of the Seminar was to clarify the  situation in  the    field of   small  hydro  in Armenia; 
compare it with the situation in Georgia, Azerbaijan  and Ukraine; and  find out  which financing 
opportunities are there for small hydro in Armenia. 
The   Participants     of  the  seminar  were:  representatives  from  the  Ministry of  Energy, the  
Regulatory Commission, SHYCA    Partners,  energy   experts and  representatives  of    other  
key organizations.  
 
     
2. Opening 
 
In the    opening   session   L. Aghekyan   from   the   CJSC ‘’SRI of Energy’’   welcomed    the 
participants and presented his speech about the ‘’Policies of the State  in  Renewable Energy’’   
after  him European   partners   of    SHYCA     
made   their   presentations. Maurice  Pigaht   
from   WIP      –     Renewable        Energies   
( SHYCA project manager)     presented   the   
 project, its objectives and  strategies.  Many   
participants         expressed     the    will     to 
cooperate with SHYCA.  
 
3. Small Hydro in Georgia,   Armenia 
     and Ukraine              
 
V. Dundua from  GRIPEPS   Autoenergo, 
presented  the    execution     of  SHYCA  
Project in Georgia. He   resumed  the   situation  in   Georgia. He reported that about 30 small  
HPSs with total capacity of around 50000 kilowatt were operating in the    early   60s. He  also     
mentioned the technical potential of small rivers in Georgia which exceeds 8 TWh per year.  
 
S. Artemenko from SEC,  presented  the execution of  SHYCA Project in Ukraine. He reported 
that 7.9 % of electricity produced in   Ukraine is  generated by   hydropower    stations. Overall  
hydropower capability of small rivers in Ukraine is 3.7 TWh per year, total economical potential 
of small rivers in Carpathian region is 1901 mln kWh per year. He mentioned that   hydropower  
capability of large rivers in Ukraine is about 17 TWh/a, and major ‘’energy’’ rivers  are  Dnieper,   
Dniester, Yuzhny Bug, Tisa.    
 
A. Kocharyan from Ministry of  Energy  RA,  L.  Yeghiazaryan  from   CJSC ’’SRI   of  Energy’’, 
L. Aghekyan from CJSC ’’SRI  of    Energy’’    and  T.  Gnuni     from   CJSC ’’SRI   of  Energy’’  
introduced their presentations about Small Hydro Power in Armenia.  

 
L. Yeghiazaryan spoke about contemporary scientific and technical problems in Energy Sector  
of the Republic of Armenia. 
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          L. Aghekyan reported about the situation in Armenia. He mentioned  that 18  new  small HPPs 
          were constructed during the last  5  years  and   licenses  for    19  new     ones  were    issued,  
          mostly due to well coordinated governmental  support.  His  presentation   was about    Agarak,  
          Meghri and Shaci HPPs. He   showed  in  description  the   graphs  of  productivity   of    above  
          mentioned HPPs for April and July months. 

                                                             T. Gnuni showed his presentation about socio-economic 
                                                             and legal conditions of  Armenia   related to  small  HPP  
                                                             development. He showed  the  graphs of  industrial  and  
                                                             agricultural     output   by  marzes   (province)   in  2004, 
                                                             and other graphs concerned  above  mentioned  theme. 
                                                             A. Grigoryan, R.    Kharazyan    and   R.   Tsovyan from    
                                                             Regulatory     Commission     of     Public  Services  and      
                                                             A. Balabanyan    from   World    Bank   Yerevan   Office, 
                                                             T. Davtyan and A. Marjanyan from  PIU  ’’EnergoInvest’’       
                                                             and  G. Gevorkyan  from  ’’Cascade -Credit’’     introduced 
                                                             their    presentations about     legal       procedures  and  
                                                             financing. A. Marjanyan    made   a   detailed   and very   
informative   presentation,   about    WB     Implemented GEF Grant Project on  preparation of  
renewal  resource revolving Fund in Armenia.                                                             
B. Arzumanyan   from   PA   Consulting   Group,  A. Grigoryan  from   PO ’’Hydrotechnik’’ and  
A. Marjanyan introduced their presentations about Small Hydro project development. 
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Hours      Reporter                           Topic            Organization 
10.00 L. Aghekyan Key Address CJSC “Scientific Research 

Institute of Energy” 
 
 
10.20 

 
 
M. Pigaht 

’’Promotion  of  Small  Hydro Power 

Retrofitting and Implementation in the 

Caucasus’’-Introducing the SHYCA 

Project.  

 
 

WIP -KG 

10.35 V. Dundua  Execution of SHYCA Project  

 (Georgia) 

 
GRIPEPS Georgia 

11.00 S. Artemenko Execution of SHYCA Project 

(Ukraine) 

 
SEC Ukraine 

11.20 A. Kocharyan ’’The status of Small Hydropower in 

Armenia’’ 

 
Ministry of Energy RA 

11.40       Break Coffee Break  
 
 
12.00 

 
 
L.Yeghiazaryan 

’’Perspectives of Development and 

Urgent Scientific Technical Problems 

of Armenian Power System. 

 
CJSC “Scientific Research   

Institute of Energy” 

 
12.20 

 
L.Aghekyan 

 ’’Report for Fulfilling the SHYCA 

Project’’ 

CJSC “Scientific Research 
Institute of Energy” 

12.40  
 
T. Gnuni 

’’Social-Economic and Juridical  

   conditions in the Small HPP Sector  

in Armenia’’ 

 
CJSC “Scientific Research 

Institute of Energy” 

13.00       Break lunch  
14.00 A. Grigoryan  

R. Kharazyan 
’’The tariffs for Renewable Energy’’ Regulatory Commission of 

Publice Service 
14.20 R. Tsovyan ’’Pecularities of Licensing Procedure’’ Regulatory Commission of 

Publice Service 
14.40                        Discussion  
15.15  

A. Marjanyan 
’’The Problems of Financing and of    

Small Hydropower in RA’’ 

 
PIU’’ EnergoInvest’’ 

15.45        Break Cofee Break  
16.05  

A. Arzumanyan 
’’Perspectives of Development of   

Mycrohydropower in Armenia’’ 

 
PA Consulting Group” 

16.20  
 A. Grigoryan 

’’The Small Hydropower 

Infrastructure in Armenia. 

 
PO ’’Hydrotechnik’’ 

16.30  
 A. Marjanyan 

’’The Accomplishment  of WB 

Renewable Energy project in Armenia 

 
PIU ’’EnergoInvest’’ 

16.45  Discussions and Summary  

17.00                  Workshop Closure  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                 
 
 
                                                                         Abstracts of Presentations 
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SHPs in Ukraine 
 
 

Dr. Sergey Artemenko 
Solar Energy Center, Ukraine 

 
Basic Information About Ukraine 
 
Population of Ukraine is 47, 425 336, 
Total area: 603, 700 sq.km 
GDP growth rate: 12% 
Industrial production growth: 15.8% 
Electricity  
 
- production:          180  billion kWh 
- consumption:      132  billion kWh  
 
Off  all  electricity   produced  in  Ukraine 48.6% is  Fossil  Fuel, 43.5% is   Nuclear  and 7.9% is 
Hydro. Hydropower capability of large rivers in Ukraine is about 17 TWh/a, economic potential  
of small rivers is 1357 mln kWh/a, and technical potential of small rivers is 2991 mln kWh/a. 
For Carpathian Regions, there are 7 Hydro Plants, from which 4 are retrofitting,  with technical  
potential  2991 mln kWh and with economic potential 1357 mln kWh in Zakarpats’ka Region,  
1 Hydro Plant with technical potential 263 mln kWh and  economic   potential  128 mln  kWh,  
in Ivano-Frankivska Region, 6 Hydro Plants , which are all retrofiting,  with   technical potential 
1197 mln kWh, and economic potential 544 mln  kWh,  in    Lvivska   Region,    and   5  Hydro  
Plants for retrofitting, with technical  potential 583  mln kWh,   and  economic   potential  265  
mln kWh in Chernivetska Region.  
Small Hydro Plants electricity  production  is about  185 mln kWh,  that is a 10% of consumed 
Electricity . 
 
  
 

                                            SHPs in Armenia 
 
 

Dr. Levon Aghekyan  
Deputy General Director 
CJSC “Scientific Research Institute of Energy’’ 

 
 
Armenia has very rich hydro potential. The  main rivers in Armenia  is Araks, Hrazdan, Kasakh, 
Debed and others. There are many HPPs near  that   rivers. The    privatization process  in   the  
energy sector in Armenia has begun in 1993. On February 7,  1993, by   the       initiative      of  
Government of Armenia the list of entities to be privatized during   1993-1994,  in  the   result 
of which, in 1997 the following 13 small HPPs out of  25   were  privatized   by    International  
Competitive Building. 
 

1. Areni     HPP                            6.  Meghri        HPP                        11. Armavir   HPP 
2. Azatek   HPP                            7.  Gyumri       HPP                         12. Agarak     HPP 
3. Ijevan     HPP                            8.  Sisian        HPP                        13. Jermuk   HPP 
4. Airum    HPP                            9.  Vokhji2     HPP 

      5.  Martuni  HPP                           10.  Vokhji3     HPP                                
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During the last months it was prepared and the corresponding Resolutions of the GOA were 
established on the privatization   of several  companies   of the energy   sector     and   their 
privatization is in process. Some of that companies are: 
 

                        1.  Talin                     HPP                  3. Zovashen   HPP     
                        2.  Eghegnadzor     HPP                  4. Dzora           HPP 
 

Here is the   graphs   of   productivity    of   Agarak small HPP for April  and  July  months in 
description.  April, as top productive month in the year, and   July   as   most   unproductive  
month in the year.     
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AGARAK HPP 16.04.05
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AGARAK HPP (July 2005)
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AGARAK HPP  12.07.05
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             PRESENT SITUATION IN SMALL HYDRO  
                             SECTOR IN GEORGIA 

 
 Victor Dundua 
 GRIPEPS 
 

  Hydropower always was a very important source of energy   for    Georgia . Its   development 
started  at   the  end of the 19th century and     ever since    hydropower     generated    a   big  
part of    whole     energy generation of our  country. Last fifteen  years were very   difficult for 
the country and for   hydropower generation, but nowadays situation is slowly getting   better. 
Let us briefly discuss the main  problems and main positive    factors  for the   Small    Hydro. 
Main barriers for the development of Small  Hydro in     Georgia  are  the   economical   ones.    
Selling   tariffs  for generated electricity are low – not more than 0.027  USD   for   the   kWh,   
these   tariffs   are   monopolistically  set  by the electricity wholesale market. The  additional 
problem is   a bad   payment  from the    consumers,  only  40 to   60% of the consumer their 
fees, sometimes  even  lower. There is no financial  assistance from  the State;       moreover, 
the   thermal    power    plants   have a higher   electricity   selling  tariff  than the hydropower 
plants – up  to   0.040 USD  for the  kWh.   At  the moment   there     is      no   possibility     of 
getting a credit  with the   payback   period  and the   interest  rate   which would  be suitable   
for   the Small Hydro project. 
  All these problems seriously slow down the development of    Small Hydro,    but    there are  
some     new   initiatives which give us hopes    of better   days in   the   future.  One    of    the  
important  projects which  are being implemented is:    “Georgia  –  Promoting   the    Use   of 
Renewable Energy Resources for Local       Energy             Supply”.  This         project          was 
started   in   cooperation   of   Georgian   government, United Nation  Development   Program   
and  Global Environmental Facility, its main objective   is    to remove the     key    barriers   to     
the  increased utilization  of  renewable energy. A    revolving    fund   is being   established in 
the  framework of this  project, which will   give  out  credits to the Small   Hydro   developers. 
The payback period for   these credits   will be up to  8  years     with   the    interest    rate   of 
about 8% per year. There are  some   discussions   about wholesale market     giving     Small   
Hydropower plants possibility to directly   contract the   distributors   and   set  the   electricity   
selling  tariff  themselves. This    would      give  the hydropower plant  owners and developers   
the possibility   to     be more  flexible and realize     truly    economically     feasible    projects    
in   Small       Hydro.  Also   other   possibilities    of   creating     better    conditions   for Small 
Hydro are in the discussion, we hope that these  initiatives will be implemented quickly. 
    At the end it can be sad that Small Hydro is still in the crisis in Georgia, but there are some 
changes to be  seen. The government   is   clearly   showing that   energy  supply is one of the 
priorities   of the   country   at the  moment. Positive   changes   are  less   intensive   than we 
would like them to be, but anyway, after fifteen years    of   stagnation  and degradation   it is 
pleasant to see  that Small    Hydro   is    reviving,     even if    it is   a   slow    revival. In   these 
conditions it is quite possible to make some good pilot projects in the framework of   SHYCA. 
The   situation is changing and this opens new possibilities that should be explored. 
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Presentation of SHYCA 
 
Maurice Pigaht 
WIP Renewable Energies  
 
Structure of presentation includes 3 points : 
 
.  SHYCA Background  
.  The SHYCA Project 
.  Small Hydro situation in Europe  
 
 
The SHYCA Project 
The exploitation of the vast small hydro potential in the NIS    offers   enormous   economic,   
social and environmental benefits. Consequently, small hydropower  generation has a  long  
tradition  in  these countries. Due to neglect in favour of a more centralised energy   supply  
during the  Soviet  period, one  third of existing small hydro plants are now out of operation. 
The   project,   “SHYCA”,  aims   to   revive  the   existing   infrastructure  and  know-how  for   
small-hydro energy generation   in NIS. The   Caucasus   and Carpathian region   are    ideal  
starting locations,  with a high potential for small hydro and   severe  electricity   shortages.  
The   revival of   the   small  hydro sector has already   begun and urgently requires external  
support. 
SHYCA   will   perform   a    complete   technical  and   socio-economic assessment of small 
hydro      retrofitting     and   construction   using  extensive existing but dispersed data. The  
consortium  includes   strong  and competent   players in Georgia, Armenia, Azerbaijan and  
Ukraine. These countries have a potential for new hydro  projects  and   retrofitting  of  over,   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

who have detailed knowledge on the existing and  planned   small   hydro capacity in these 
countries.  SHYCA  will   systemise   and   update  this existing data. Cost effective plans for  
retrofitting  and for constructing new plants will be formulated. In parallel a comprehensive  
analysis of socio-economic and political framework conditions will be performed as well as  
an extensive stakeholder  analysis  with emphasis  on experienced NIS manufacturers  and  
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key European actors.  
A Compendium for  Small  Hydro  Power   Action    including  all    relevant   technical  and  
socio-economic data and including 3 feasibility studies  will  be compiled, and  used  as  a   
tool for involving  EU actors in small hydro actions in the   region. This   compendium   will 
also be an important basis document to support political  and economic decision-makers. 
A broad dissemination and exploitation of project results throughout NIS will   be  ensured 
with a broad PR campaign in Russian and English. 
Through this carefully planned action, the Caucasus and Carpathian regions will  serve  as  
a platform to re-launch the small hydro sector in the entire NIS. 
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                                                            Small Hydro in Europe 
 
 
Installed Capacity (MW) 

 
 
 
 
The total installed capacity of SHP plants in   
New   Member   States  and CC is  at  least  
10 times smaller than in the  former  EU-15 
 
 
 
 
 
 

Electricity Generation (GWh) 
 

 
 
 
. Production  is nearly  15 times  smaller in          
  the EU  10  and  30  times  smaller in  the 
  CC 
. The   exploitation  of  each  MW  installed 
  capacity    is   significantly    larger  in  the       
   EU-15-this impact  on plant profitability 
 
 
 
 
 

 
    Remaining SHP Potential 
 

 
 
 
. EU –15 SHP    expansion      by   50%  is    
  feasible  
. EU –10 and CC potential is 26  TWh/year   
   
. The majority of   this   potential  (  roughly 
  19300 GWh/year ) is located  in Turkey 
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                    The procedure of small HPP (SHPP) design and construction in Armenia is the following. 
 

Several design organizations in Armenia having the corresponding license  for  design are  engaged in the design 
of SHPPs. 
  The preliminary design and or basing with investments for SHPP construction( so called scheme ) is carried out  
without  detailed survey. The scheme is drawn up on   the basis   of   topographic   maps of   1:25000   scale. The 
geological basins and playing  out  of   derivation  path  is worked out on the basis of recognizing work and fund 
materials. The hydrology of SHPP water resources is done on the basis  of  the  data of the   HydroMetCenter  of  
Armenia or on the basis of existing yearbooks, which were published before 1988. Besides  the abovementioned,  
the scheme has the following parts: 
-Water-and-energy calculations   
-Substantiation of the calculated consumption and the diameter of the had derivation pipeline 
-Basing of the SHPP capacity 
-Calculation of SHPP construction costs with extended indices of construction-and- mounting work volumes  
  and their costs 
-Concise ecological summary (report) 
-Financial analyses and feasibility study of SHPP construction.    
Having passed the corresponding procedure,   the investor    receives the SHPP   construction license  from  the  
Regulatory Commission on the basis of the scheme.  
The investor announces the tender of SHPP   construction   between  the  construction   companies, or  else  the  
investor, having the license for hydraulic engineering object construction, carries out the construction. 
The investor announces tender between the design  organizations,  or select himself the  design organization for   
draft documentation (detailed design) compilation. 
The draft documentation undergoes   technical   and  ecological  expertise. Any  design organization having the  
corresponding license can fulfill the   technical  expertise of the project, and  the   ecological  expertise  can  be  
carried only by the state ecological expert organization. 
The change in all design solutions  during SHPP   construction  are agreed upon with  the author  of the design. 
The author supervision during the construction is carried out by the author of the draft documentation.       
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On the basis of the technical task for  equipment delivery drawn  up by the  design   organization,   the investor  
selects the factory-producer by questioning or by tender, concluding a contract with him  about the   production, 
delivery and contract supervision. After finishing the   construction, the investor is getting   a  permission  on  a 
long-term-water use from Committee of Water Resources. In order to   connect SHPP to  the  power   system,  
the investor firstly receives the technical  conditions from the  company CJSC ’’ Electric Network of Armenia’’, 
afterward he   concludes a   contracts for    electricity delivery. After  the   SHPP   construction,  completion the  
investor  (owner)  obtains   electricity  production    and sales   license   from   the   Public  Services  Regulatory 
Commission through corresponding procedure. 
There is a developed functioning infrastructure for the SHPP design, construction and operation in Armenia. 
 
Design 
 
  The detailed design includes the following parts: 
1.Natural conditions, involving: 
-Engineering hydrology, 
-Engineering topography, 
-Engineering geology. 
2.Design work 
-Main constructions, 
-Calculation of coasts, 
-Passport of constructions, 
-Volume of operation, 
-Detailed drawings. 
 
The design and survey works for  the overall    complex   of   work  in  Armenia   is   fulfilled   by   the   CJSC 
“Armhydroenergoproject”,  company “Hydrotechnic, “Arpa SevanNakhagits”, and “Era”.  The construction of  
all   types of hydraulic engineering construction and mounting of had      diversion      pipeline in     Armenia is  
accomplished    by such    organizations  as      OJSC     “Arpa Sevan”,    OJSC    “Hydroenergostroy”,    OJSC  
“Hydrospetsstroy” and others. The   production,   delivery,  contract supervision,  start   and   adjustment and  
alignment work for the  set  of   hydroequipment  (turbine, generator, system of automatic control)   is  carried  
out mainly by Russian of foreign companies. However,   currently  there  are  several     organizations,   which  
function, producing sets of   hydroequipment   in  Armenia. The   OJSC   “Vorotan-Turbo”,  OJSC   “Izodrom”  
are examples of such organizations. It is already several years, their products are   functioning on   the existing  
small HPPs. The Armenian companies produce mainly hydrounits of capacity up to 1000kWts. 
The investors mostly   purchase     electric   engineering    equipment    produced      by    such    factories,    as  
“Armelectrozavod”,       “Electromash”,           “Electrodvigatel”,        “Cable Factory”     and         others.  
“Armenergoremont”,  “Armnaladka”,    “Repairs-and-Mechanical    Factory”   and   other  organizations    
are   engaged in the  repairs  of mechanical electric engineering and hydroequipment   in   Armenia.   From the 
abovementioned, we can state that there is a developed  infrastructure for small HPP design,   construction and  
services  in  Armenia  for  the  development of small hydropower. 
The infrastructure of small hydro power in Armenia can be use   not  only for  Armenia,  but also for the other 
countries of the region. 
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