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ABSTRACT (TIMES 9, BOLD AND CENTRED)

An assessment of made a calculation to produce electric power in
Kyrgyz Republic energy system. Characteristic of basic lowland water
reservoirs within Tien-Shan in Kyrgyz Republic. Investigation of
water resources and water usage.

Adjusted data certify of that in spite of favorable forecast of
increasing water resources due to climate changing seemingly Kyrgyz
Republic fully provides the own water demand under realization of
accelerative scenario, neighboring countries located on lowland in
down streams will feel the water shortage in the foreseeable future.
Providing the economic-drinking needs of population will be
becoming most priority to taking in account increasing the water
demand of per head.
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INTRODUCTION

Kyrgyz Republic — independent state, located in northern-east part of Central Asia. The territory
spreads from west to east 900 km, from north to south 410 km, area is 198,5 thousand km?. Population
is 5 million (Fig.1).

The history of the power system can be traced to 1934 when a 13.2 kV network was
constructed in the mountain region.

Today, power engineering in the sovereign Kyrgyz Republic is comprised of major
hydroelectric and thermal power stations, including the flagship Toktogul hydroelectric power plant.

There is a strong future for the development of hydroelectric power engineering in Kyrgyz
Republic, as it represents the foundation for the development of ecologically clean power for the
Republic.

This future includes a unique network comprised of the Kambarata and Upper-Naryn
hydroelectric power-plants and series of small scale hydroelectric power plants.

CURRENT STATE OF HYDRO ENERGY SYSTEM

The current power generating capacity of Kyrgyz Republic is comprised of 20 electric power
plants with a total installed capacity of 3.4 million kw; 5.8 thousand km of 110-500 kV systems and
main electric power transmission lines; over 63 thousand km of 0.4-35 kV power distribution
networks and 490 km of main district heating networks.

The annual power output of the power plants in the Republic is of the order of 12-14 billion
kWh.

Unique overhead 500 kV (500 kV OTL) transmission lines are employed on the power
system. The 500 kV overhead lines are used at altitudes of up to 3,500 m above sea level. The Kyrgyz
power system is unique in domestic and international powerline engineering for its coverage of high
mountain regions and advanced engineering designs employed in its 500 kV OTLs (special mountain
supports; experimental wire and insulation suspension designs and spans).

The development of energy sector in the Republic will be based on the effective utilization of
the extensive hydroelectric power generation capacity. A truly inexhaustible energy source exists in
the mountain rivers of Kyrgyz Republic.

Kyrgyz Republic is third among Commonwealth of Independent States nations in terms of
hydro-resources (after Russia and Tadjikistan). The rivers of the Republic have an extraordinary high

6-8 December 2010



International Conference “Transboundary Aquifers: Challenges and New Directions”(ISARM2010)

concentration of potential power generation capacity per kilometer of river length. The specific power
generation capacity of the Naryn river and its tributaries exceeds that of such major rivers as the Volga
and Angara.

The hydroelectric potential of the Republic is 142.5 bin kWh/per year, of which only 9% has
been developed. Current infrastructure makes it possible to utilize 72.9 bin kWh/per year, although
only 48 billion kWh/per year are usable on a cost effective basis.

The Naryn River basin has potential resources of 56.9 bin kWh/per year. Twenty-two
hydroelectric power plants producing on the order of 30 bin kWh/per year of electric power could be
constructed on this river and its tributaries.

The comprehensive program for hydroelectric power resource development makes reference
to the construction of hydroelectric power plants in the upper- and mid-river regions of the Naryn river
for a total installed capacity of 5.85 billion kWh/per year.

The mountainous landscape facilitates the construction of reservoirs for hydroelectric power
plants, while the deep, narrow canyons make damming highly efficient.

Recovery of capital investment on hydroelectric power plant construction is reached in periods
ranging from 2 to 8 years.

High energy resources supply created favorable prerequisites for fast development of the
energy complex of the Kyrgyz Republic which from the beginning of 80-ies became a large hydro
power producer in the Central Asian region.

The Kyrgyz power system is one of few ones in the post soviet space which managed not only
to preserve the electricity production level but also to support new capacities commissioning.

In a period of transition to the market economy, the power-engineering retained core
productive capacities and qualified specialists. It also mobilized organizational and financial resources
to meet new needs of our time.

A positive peculiarity of the Kyrgyz Energy System is the significant prevalence of hydro
power plants in the capacities' balance in the presence of a large water-storage reservoir of Toktogul
Hydro Power Plant with a- long-term regulation.

Potential hydroenergy resources of the Naryn river make 56,9 billion kWh. It is possible to
build 22 new hydropower plants with electricity generation about 30 billion kWh on this river and its
tributaries (pic.3).

The hydropower plants were build in downstream of the Naryn river - the one of the main
tributaries of the Syrdaraya river on the south of the republic and they form coordinated hydroelectric
system. Total capacity of power plants of the Kyrgyz energy system exceeds 3,6 million kWh
including 2,9 million kWh or 82,2% belonging to hydropower plants.

The regulation of flow in river basin is carried out by the number of big water reservoirs:
Toktogul, Kairakkum, Chardari, Andijan and Charvak designed for operation in irrigation mode for
the Central-Asian republics.

JSC "Electric Power Plants" is a main producer of the electric and thermal energy in Kyrgyz
Republic [1].Considering the impact of these processes on environment and regional population, we
should note that Central Asia in the nature geographical relation presents itself as common territory.
This unity provided with resources system and first of all two main — Syrdarya, Amurdarya. The very
so water resources and their distribution in space and time are important defining factors both
economy and ecology of this region.

During last tens years energies based on guided principles of using fresh water mentioned in
chapter 18 of UNO agenda to 21 century in which says about quality protection and providing fresh
water as well as integrated approaches to developing, managing and using water resources were
focused on the following spheres:

e integrated developing and managing the water resources;
assessment of the water resources;
saving of the water resources, water quality and water ecosystem;
water supply and sanitation;
water and sustainable urban developing;
water is necessary for sustainable producing food and rural developing;
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e influencing of climate changing to the water resources.

Regional water resources are involved practically completely in economic using. Seasonal
lack of water and water resource pollution keep back social-economic developing of Central Asia,
according that the water resources often using with waste and prodigally.

Reserves of the regional water resources have been assessed for results of summation the
reserves of surface and underground waters and subtraction of received results of water missing to
produce hydro energy inter vegetation period correspond to average year of growth rate of hydro
energy producing in maximal version i.e. 2,55 % annually. Volume of return water and influencing the
climate changing under assessment of water resource reserves do not take in account.

CONCLUSION

Adjusted data certify of that in spite of favorable forecast of increasing water resources due to
climate changing seemingly Kyrgyz Republic fully provides the own water demand under realization
of accelerative scenario, neighboring countries located on lowland in down streams will feel the water
shortage in the foreseeable future.

Providing the economic-drinking needs of population will be becoming most priority to taking
in account increasing the water demand of per head.

e devote the deserved place to water saving policy on the targeted list of planned activity and
measures;

e analyzing influencing to changing specific norm of water consumption per head on common
country balance;

e include in program concrete sphere suggestions for water saving;

e include in capital investment to these measures into budget with preparation of state programs
and projects;

e assessing the endowment of these measures to the economy of water resources;

e taking in account necessity of developing the organizing mechanisms water-economy agencies
for realization of strategic measures to water supply;

e should be taking in account the questions linked with influencing to water consumption and

water prize in agriculture and analyzing the influence to increasing tariffs in urban area [2].

REFERENCES

1. 2001, Main regulations (conception) of National water strategy of Kyrgyz Republic. Bishkek,
2003, Project of water strategy of Kyrgyz Republic.

2. Shukurov, E.J., Orolbaeva L.E.(1998): Complex ecological monitoring of Central Asia high
mountains system, UNESCO project, Bishkek, p.63.

6-8 December 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


