power resources of kazakhstan
Electrical Power
Electrical power is the basic economic sector in Kazakhstan.  A reliable and effective functioning of the industry, a continuous supply of electrical power and heat consumers is the basis of the country’s economic development and an intrinsic factor of ensuring civilised living conditions for people.

The economic growth, which began in 2000, helped to produce 63.7 billion kWh of electrical power in 2003 – a 34% growth within 4 years.  It also helped to increase consumption up to 62.1 billion kWh – a 23% growth within 4 years.  As a result, Kazakhstan became a net exporter of electrical power.  About 70% of electrical power in Kazakhstan was made from coal, 14.6% – from water resources, 10.6% – from gas, and 4.9% – from oil.  Industry is the core consumer of electrical power (about 68.7% of total consumption), households consume 9.3%, the service sector – 8%, transport – 5.6%, and agriculture – 1.2%.  In Kazakhstan, the rated capacity of electrical power production is 18,331 MW, 87.7% of which is made by heating plants and 12.3% by hydroelectric power stations.  Condensation power plants provide half of the rated capacity – 48.9%, heating plants – 36.6%, and gas turbine electric power plants – 2.3%.

The total length of public electrical networks in the country is as follows, by voltage: 1,150 kV – 1,400 km, 500 kV – over 5,500 km, 220 kV – over 20,200 km, 110 kV – about 44,500 km, 35 kV – over 62,000 km, 6-10 kV – about 204,000 km.  Most power is produced by 37 heating plants operating on coals mined in Ekibastuz, Maikuben, Turgai and Karaganda.  Three big hydroelectric power stations are being used – Bukhtarminskaya, Ust-Kamenogorskaya (Irtysh River) and Kapchagaiskaya (Ili River); they provide 10% of the country’s needs.  There is also a nuclear power station near Aktau (formerly known as Shevchenko).

Electrical power transmission and distribution incurs significant loss – 21.5% per 25,000 km of lines, and most lines need renovation.  Problems seen in the distribution infrastructure force Kazakhstan to import electrical power to the southern regions of the country because power stations in the north are connected to other power systems.  Most equipment had been manufactured in the Soviet Union and now needs upgrade or replacement; 94% of gas turbines, 57% of steam turbines and 33% of boilers have been in use for more than 20 years.

The Government of Kazakhstan expects the following electrical power consumption growth: 65.6 billion kWh in 2005, 78 billion kWh in 2010 and 91 billion kWh in 2015.  Production of electrical power is planned to reach 67.1 billion kWh in 2005, 80.4 billion kWh in 2010, and 94.1 billion kWh in 2015.

Transmission lines and distribution networks of Kazakhstan are split into 3 parts: two in the north and one in the south.  Each of them is connected to a foreign power system (Russian power system in the north and united power system of Central Asia in the south).  However, these systems are connected with each other by just one line.  The northern networks which service coal-operated power stations and make up most of the rated capacity have begun to export electrical power to Russia.  In January 2003, GRES-2 power plant in Ekibastuz, Pavlodar Oblast, began to export electrical power to the north, while the southern power station, connected with the united power system of Central Asia, had to import electrical power from neighbouring Kyrgyzstan and Uzbekistan due to lack of rated capacities.
Electrical Power in Kazakhstan Includes the Following Sectors:


- production of electrical power;
- transmission of electrical power;
- electrical power supply;
- other organisations working in the electrical power sector.


Electrical Power Production:

Electrical power is produced by more than 60 power stations.
Power stations are subdivided into
- national power stations,
- industrial power stations, 
- regional power stations,
- power stations of heat supply enterprises

Kazakhstan’s Biggest Power Stations:

	 Power Station
	Rated Capacity, 
MW

	 AES Ekibastuz (Ekibastuzskaya GRES-1) LLP
	 4,000

	 EEK (Aksuskaya GRES) JSC
	 2,110

	 Zhambylskaya GRES im. Baturova OJSC
	 1,230

	 Stantsiya EGRES-2 JSC
	 1,000

	 MAEK-KazAtomProm TETs-2 LLP
	 630

	 MAEK-KazAtomProm TETs-3 LLP
	 625

	 Karagandinskaya GRES-2 (Kazakhmys Corporation)
	 608

	 APC (Almatinskaya TETs-2) JSC
	 510

	 Pavlodarskaya TETs-3 (Pavlodarenergo JSC)
	 440

	 Access Energo Petropavlovskaya TETs-2 LLP
	 380

	 Kazakhstan Aluminium (Pavlodarskaya TETs-1) JSC
	 350

	 AES Shulbinskaya GES LLP
	 720

	 Bukhtarminskaya GES (KazZinc JSC) JSC
	 675

	 Kapchagaiskaya GES (APC JSC)
	 364

	 AES Ust-Kamenogorskaya GES LLP
	 331



Transmission of Electrical Power:
Kazakhstan’s Electrical Networks Include:


- 0.4 – 1,150 kV power transmission lines: 464,132 km;
- 3,419 power substations 35-1,150 kV, with total capacity of 63,175.5 MVA.
Inter-regional and/or inter-state power transmission lines – those with the voltage of 220 kV or higher, which transmit electrical power between regions and/or countries.

The 220-500-1,150 kV electrical network is the backbone network in Kazakhstan’s power grid.  Inter-system links with power systems of the Russian Federation, the Kyrgyz Republic and the Republic of Uzbekistan are based on the 110-220-500 kV voltage.
All substations, electricity distribution plants, inter-regional and/or inter-state power transmission lines and power transmission lines for 220 kV or higher not subject to privatisation make up the national power grid.
	  National Power Grid:

	 Total overhead lines, km
	 22,720.4

	 Including: overhead lines – 1,150 kV
	 1,421.225

	       overhead lines – 500 kV
	 5,323.262

	       overhead lines – 220 kV
	 15,975.912


Kazakhstan Electricity Grid Operating Company (KEGOC JSC) provides inter-regional and inter-state power transmission from power stations to wholesale consumers using the national power grid.

Regional electrical grid companies (REK) provide power transmission within the region’s power grid to retail market consumers.
Electrical Power Supply:
The electrical power supply market in Kazakhstan consists of energy supply organisations (ESO).  Some of them perform as providers of last resort and purchase electrical power from power producers or at centralised bidding and then sell it to end users.
Other Organisations Working in the Electrical Power Sector:
Construction-and-installation companies and specialised repair enterprises providing services in construction and start-up of power facilities and units, as well as specialised repairs for electrical power market players.
Specialised research and design institutions working on introduction of new effective energy-saving and environment-friendly technologies for production and supply.
The Electricity Capacity Reserve Pool of Kazakhstan (ECR Pool) was established by power producers of Kazakhstan.  The main goal of the ECR Pool is to ensure continuous adherence to contractual obligations of the ECR Pool participants during unexpected failures of generating capacities and/or inter-state, inter-regional and regional power transmission lines in Kazakhstan.
The ECR Pool participants include founders of the ECR Pool and users of services provided by the ECR Pool.
The markets that had been formed and now are functioning include wholesale and retail power markets, centralised power sale market, and system and auxiliary service market.  On January 1, 2008, the balancing power market was introduced.
The current status of Kazakhstan’s electrical power is characterised by:
- high concentration of power production facilities – up to 4,000 MW per power station;
- location of major power stations mostly near coal fields (Ekibastuz Fuel and Energy Complex);
- high share of the combined method of power and heating production for industrial and municipal needs;
- an inadequate (approximately 12%) share of hydroelectric power stations in the country’s power capacity;
- a well-developed layout of power transmission lines, with 500 and 1,150 kV power transmission lines serving as the backbone connection;
- the relay protection system and emergency control automatics – which ensures stability of the United Energy System during emergencies and thereafter;
- a uniform, vertically organised operational dispatch management system provided by the Central Dispatch Administration, regional dispatch centres, and power consumers’ dispatch centres.
The national electrical power policy aims to:
- ensure continuous supply of electrical and heating power to the people;
- improve effective use of power resources and provide appropriate conditions for transition of the national economy to the energy-saving development track;
- ensure a continuous market-based development of the electrical power complex and improve its economic efficiency;
- increase the export potential of electrical power;
- minimise negative impact of the electrical power complex on environment;
- ensure power security of Kazakhstan.
Main power engineering strategies include:
- formation of the unified energy system (UES) of Kazakhstan;
- efficient use of the existing power sources, their reconstruction and upgrade;
- enhancement of the electrical power production by development of the non-conventional power;
- reconstruction and upgrade of the existing heat supply systems, with combined production of power and heating as an effective power-saving technology, allowing to significantly reduce consumption of organic fuel and greenhouse gas emissions.
Since September 2000, the UES of Kazakhstan has worked in parallel with that of Russia and the united energy system of Central Asia.  Transfer to this pattern allowed for reliable and high-quality power supply for Kazakhstan power consumers.  This also helps to make the work of the national power system more stable, regulate peak loads and exchange electrical power.
The State Programme on Electrical Engineering Development until 2030 was approved by Resolution No. 384 of the Government of Kazakhstan on April 9, 1999.  The Programme was adopted pursuant to the Kazakhstan development strategy to ensure stage-by-stage and continuous supply of electrical power and build an export-oriented and technology-based fuel and energy complex.  This Programme will be adjusted to reflect the current status of the industry and real needs in developing new facilities and upgrading the existing ones, in accordance with the action plan on implementation of the national plan of basic activities to carry out annual (2005-20070 addresses of the President to the people of Kazakhstan and the 2007-2009 Programme of the Government of Kazakhstan, approved by Resolution No. 319 of the Government of Kazakhstan on April 20, 2007.
The sectoral programme on development of the unified power system of Kazakhstan until 2010 with extension to 2015, approved by Order No. 160 of the MEMR on May 22, 2006, was adjusted in accordance with the order from the President of Kazakhstan involving design organisations, KEGOC JSC and other power enterprises, as well as oblast akimats.
Instruction No. 147-r by the Prime Minister of Kazakhstan dated May 31, 2007 approved the action plan on development of the electrical engineering industry for 2007-2015.  This plan approved the power supply and demand until 2015, the list of electrical power facilities to be reconstructed, upgraded and extended, and the list of new facility construction with scopes and completion dates.  The plan also includes activities to promote investment attractiveness of electrical engineering.
The general electrical engineering development strategy aims to ensure power independence and security of the country and provide a reliable power foundation for further sustainable economic growth.
The adjustment reflected higher rates of the expected growth in power consumption and loads in accordance with expected growth in power consumption.  The adjustment also identified problem issues in the industry, reviewed the current status of power enterprises and potential volumes and terms for expansion of existing and construction of new power facilities.
Power Engineering:
During the first 9 months of 2008, production of electrical power in Kazakhstan was 59,575.3 billion kWh (108.1%).
Beginning with 2009, a significant growth in electrical power consumption and lower electrical power production are expected.

Due to the growing need for electrical power and high wear and tear of equipment at power stations, lack of electrical power and capacity is expected in 2008-2009. The available technical potential of power stations (approximately 82-84 billion kWh) will result in lack of electrical power capacity (over 200 MW) as soon as this year.  Southern Kazakhstan is experiencing a tenser situation as it utilises all power stations to the maximum.  Lack of electrical power will be covered by supplies from northern Kazakhstan and Central Asian countries.

Repairs of 2 power generating units, 21 boilers and 12 turbines have been completed.  Repairs of 5 power generating units, 27 boilers and 24 turbines are to be completed soon.  Repairs of electrical and heating grids follow the approved schedule.

Implementation of break-through projects on development of the National Electrical Grid of Kazakhstan continued, as set out by President of Kazakhstan in his February 7, 2008 Address to the People of Kazakhstan.

Coal Industry:
For the first 9 months 0f 2008, coal production in the country was 79,942.9 million tons (116.4%).

To improve power security, develop the coal industry, supply fuel to power facilities scheduled for repairs, upgrades and expansion, and supply fuel to newly built power stations and utility consumers, the Ministry had developed a concept of the coal industry development until 2020, which was approved by Resolution No. 644 of the Government of Kazakhstan on June 28, 2008.

With regards to the oncoming heating season in autumn and winter of 2008-2009, coal reserves at power stations were 3.5 million tons (121.2%), as of October 1, 2008.

The demand of budget-run organisations and utility organisations in coal was 7.9 million tons, as of October 1, 2008, while 5.9 million tons was supplied (74.8 %).

The work on bringing the coal industry up to international standards will continue.  A 100% completion of international standards will be ensured by 2011.

Nuclear Industry
For the first 9 months of 2008, the total uranium production in the country grew by 27.4%.

Output of tantalum products increased to reach 210.7 tons (132%).  Output of beryllium products increased to reach 1,273.1 tons (102%).

Refineries produced 5,640 tons of uranium oxide concentrate (129%).  Ulba Metallurgical Plant produced 2,299.3 tons of uranium products (101% to the plan).  Karatau LLP, a uranium mine, will be commissioned.  Development of new fields will continue.
The work continues to form a vertically integrated fuel company with complete nuclear fuel cycle.  In June 2008, NAK KazAtomProm JSC and Areva, a French company, signed an agreement to establish a joint venture for construction of a plant of nuclear fuel assembly components for reactors of the western design, with the annual capacity of 1,200 tons of finished fuel.  The French company guarantees orders for the third part while the remaining plant capacity will be used to meet the needs of other western companies.

Ulba-Konversiya LLP was registered in August 2008, and its participants include Ulba Metallurgical Plant and Cameco, a Canadian company.  This joint venture will be building a conversion facility at Ulba Metallurgical Plant, with the annual capacity of 12,000 tons of uranium hexafluoride.  The conversion facility will utilise the best Canadian and Kazakhstan technologies in this area.
The joint Russian-Kazakhstan company, TsOU CJSC, continues construction of a uranium concentrator in Angarsk.  The feasibility study for construction of the uranium concentrator has been completed.

Certification of fuel pellets for Westinghouse reactors has begun.

Establishment of Kazakhstan-Chinese joint ventures is underway.  An important prerequisite for this cooperation is that all of the natural uranium mined by joint Kazakhstan-Chinese enterprises will be supplied to China in the form of higher grade products.

Development of the feasibility study for construction of a nuclear power plant in Aktau continues.  The plant will be completed in the first quarter of 2009.  Development of design documentation for the nuclear power plant construction will be completed in 2012.  Beginning of the construction is scheduled for 2013, commissioning of the first block – in 2016, and the second, in 2017.

In the late 1990s, the Ministry of Energy and Mineral Resources of Kazakhstan assessed the national uranium reserves to be 469,000 tons in Categories В and С1.  Uranium reserves are not concentrated in one spot, and major deposits are in the west (Mangistau), east (Kokshetai) and south (Balkhash, Chu-Syrdarya Valley), which may be useful for construction of nuclear power stations in the country.  By 2027, Kazakhstan plans to become the world’s biggest producer of uranium.  Kazakhstan’s only nuclear power station in Aktau has a 350 MW fast-neutron reactor.  This nuclear power station had worked in 1973-1999.  After the station had been shut down, the nuclear power share in the total electric power production dropped to zero.
In 1999, Kazakhstan adopted the state programme on nuclear power development until 2030.  According to the electrical power development programme, use of nuclear power in the country’s power industry will contribute to a sustainable development of this sector, reduce discharge to the air and minimise the negative effect on climate changes.

Construction of the nuclear power station in Kazakhstan is scheduled for 2011.  If funds are available on time, construction of the nuclear power station with VBER-300 reactors in Mangistau Oblast will begin in 2011.  Commissioning of the first block is scheduled for 2016, and the second, for 2017.

According to estimates, the nuclear power station will be a nuclear-power heating plant consisting of two power blocks with VBER-300 reactors.  The total length of the station design and construction is 9 years. In 2006, according to the protocol decision of Russia’s Federal Agency for Nuclear Power and Kazakhstan’s Ministry of Energy and Mineral Resources, a Kazakhstan-Russian company Atomnye Stantsii was established.  Its goal is to develop and promote nuclear power stations with VBER-300 reactors in the markets of Russia, Kazakhstan and third countries.  NAK KazAtomProm and AtomStroyExport CJSC (Moscow, Russia) are equal co-founders of the company.  According to Mukhtar Dzhakishev, President of NAK KazAtomProm, KazAtomProm will begin negotiations with its partners and try to do everything to commission new facilities in time in order to avoid any delays in the development of the western region.  According to him, nuclear power has a number of advantages.  In capital investments, a nuclear power station is comparable to heating stations – but with much lower rates.  The need for construction of a nuclear power station was caused by lack of power facilities in the western region – the most booming region in the country.  Construction of the station will be one of the most efficient steps in the development of Kazakhstan’s nuclear power.  According to М. Dzhakishev, commissioning of the first power block is scheduled for 2015, and the second, for 2016.
Kazakhstan is the world’s leader in discovered reserves of uranium, with 21% of the world’s share.  About 65% of them are good for in situ leaching – the most advanced, environment-friendly and economical method.
During the Soviet period, a powerful uranium industry was formed in Kazakhstan, with a well-developed infrastructure and highly skilled cadre.
Two entities were in charge of exploration of uranium fields, while 11 mine groups were in charge of production.  Ore and yellowcake processing to upgrade to the natural uranium oxide concentrate was taking place at the Tselinniy Mining Plant and Kaskor.  Ulba Metallurgical Plant took a special place in the nuclear fuel cycle of the former Soviet Union.  Even now, production capacities, unique equipment and technologies, high scientific and technical potential allow this enterprise to produce fuel for nuclear power stations, beryllium metal, tantalum and its compounds, hydrofluoric acid, and other products.
The disarmament policy of the former Soviet Union back in the 1980s and termination of the nuclear power development programme after the Chernobyl accident forced the USSR’s Ministry of Medium Machine-Building to reduce uranium production.  As a result, 5 mine groups stopped uranium production in Kazakhstan.
Since then, after the Soviet Union broke up and Kazakhstan reached out to the world’s uranium market, the uranium production output had depended on the demand, market conditions, and general situation in the national economy and capacities of mining enterprises.  Almost all of the uranium production is currently done by three mine groups in Southern Kazakhstan and Kyzylorda Oblasts.
As the Kazakhstan economy follows market trends and a sustainable industrial development meets these market demands, the uranium sub-industry – due to its specific political importance – includes formation of a unified structure able to unite the nuclear fuel cycle enterprises and ensure: concentration and circulation of financial, production and и commodity capital; better control of the uranium production; control of regional use of natural uranium resources; commitment to international and inter-government agreements; protection of the interests of Kazakhstan.
All these could be vested into a single national company authorised to be the sole representative of the government in exploration, production and export of nuclear materials, the sole keeper of geological information on uranium fields in Kazakhstan, and a body responsible for the national strategy in developing new fields, bringing foreign investors and loans.
National Atom Company KazAtomProm Joint-Stock Company (NAK KazAtomProm JSC) was founded pursuant to Decree No. 3593 of the President of Kazakhstan dated July 14, 1997 On Establishing KazAtomProm National Atom Company, which was founded as a joint-stock company with a 100% government share in its authorised capital.
NAK KazAtomProm JSC is a general operator in export and import of uranium and its compounds, nuclear fuel for nuclear power stations, special equipment and technologies, and dual application materials.
NAK KazAtomProm was founded by the Government of Kazakhstan represented by the Committee for State Property and Privatisation under the Ministry of Finance of Kazakhstan.  Pursuant to Resolution No. 659 of the Government of Kazakhstan dated May 27, 1999, the title and right of enjoyment of the state-owned share were given to the Ministry of Energy and Mineral Resources of Kazakhstan.
Today, NAK KazAtomProm is a holding with its structural subdivisions which perform the following activities:
1. VolkovGeologiya JSC Geological Company – a geological prospecting enterprise, with a rich experience in exploration and surveys of uranium fields of all types; carries out radio-ecological studies all over Kazakhstan.  NAK KazAtomProm JSC’s equity share in the authorised capital of the enterprise is 65.1%.
2. Ore Mining Company – GRK LLP mines uranium using the drill-hole ISL technique different from traditional methods as it has a higher degree of resource saving and economical efficiency and minimises environment pollution and consequences.  NAK KazAtomProm JSC’s equity share is 100%.
3. Production Company – Karatau LLP was founded to produce uranium by drill-hole ISL at Budenovskoye-2 Field.  NAK KazAtomProm JSC’s equity share is 50%.
4. Production Company – Appak LLP was founded to produce uranium by drill-hole ISL at Zapadniy Mynkuduk Field.  NAK KazAtomProm JSC’s equity share is 65%.
5. Production Company – Kyzylkum LLP was founded to produce uranium by drill-hole ISL at Khorasan-1 Field, with a 30% share of NAK KazAtomProm JSC.
6. Production Company – Akbastau JSC was founded to produce uranium by drill-hole ISL at Budenovskoye-1, 3 and 4 Fields.  NAK KazAtomProm JSC’s equity share is 50%.
7. Production Company – Baiken-U LLP was founded to produce uranium by drill-hole ISL at Khorasan-2 Field.  NAK KazAtomProm JSC’s equity share is 5%.
8. Production Company – Semizbai-U LLP was founded to produce and process uranium at Semizbai Field in Northern Kazakhstan and Akmola Oblasts, with a 100% share of NAK KazAtomProm JSC.
9. Production Company – Kyzyltu LLP was founded to produce, store, ship and process molybdenum and copper ores at Kyzyltu Field, with a 50% share of NAK KazAtomProm JSC.
10. UMZ JSC Metallurgical Company – includes three big plants (uranium, tantalum, beryllium) specialising in production of materials for nuclear, aerospace and electrical industries and instrument engineering.
Uranium production: production of the natural uranium concentrate, dioxide powders and fuel pellets for VVER, RBMK and BWR reactors, as well as other services in the nuclear fuel cycle.  The plant has unique capacities to process hard uranium materials and is authorised to handle uranium with 20% concentration.

Beryllium uranium: Eurasia’s only facility which produces all kinds of beryllium-containing products – from crude ingots to finished items.  Today, beryllium products made at UMZ JSC meets the world’s best standards.

Tantalum uranium: the only one in the CIS and one of the world’s biggest facilities with up-to-date powerful equipment allowing to process any tantalum- and niobium-containing materials into ingots, chips, powders and rolled stock.  Besides, the enterprise has advanced capacities for production of hydrofluoric acid.
NAK KazAtomProm JSC’s equity share in the authorised capital of the enterprise is 90.2%.
11. Energy Company – MAEK-KazAtomProm LLP produces electrical and heating energy, as well as potable, distilled, process, hot, and sea water for consumers in Aktau and Mangistau Oblast.  NAK KazAtomProm JSC’s equity share is 100%.
12. Social Company – KazAtomProm-Demeu LLP addresses strategic objectives in involving and keeping specialists at NAK KazAtomProm’s major enterprises by improving quality of life and creating good living standards for the Holding’s employees and their families, and in social development of regions.  NAK KazAtomProm JSC’s equity share is 87.3%.
13. Think Tank – Institut Vysokikh Tekhnologiy LLP (High-Tech Institute) was founded to address scientific, technical, technological and environmental problems and other issues, with a 100% share of NAK KazAtomProm JSC.
14. Special training Centre – KKRUMTs Geotekhnologiya was founded to train skilled staff for mining and processing enterprises, train on radiation and nuclear safety, ensure IAEA guarantees, introduce and roll out new techniques, information technologies and programmes in the geo-technology of drill-hole in-situ leaching and geophysical services of the enterprises.  NAK KazAtomProm JSC owns a 50% share in the capital of KKRUMTs Geotekhnologiya.
15. Educational Centre – Kazakhstan Nuclear University LLP was founded to organise educational curricula, courses, workshops and trainings aimed to improve the skills of personnel at nuclear facilities of Kazakhstan and coordinate methodological activities of educational institutions which train specialists for the nuclear industry of Kazakhstan.  NAK KazAtomProm JSC is not a founder of this organisation but rather owns a share indirectly via its affiliates.
16. KRK Atomnye Stantsii JSC – was founded to develop low-power and medium-power reactors and build nuclear power stations in Kazakhstan, Russia and third countries.  NAK KazAtomProm JSC’s equity share is 50%.
17. Bailanys-NAK LLP – was founded to provide enterprises of NAK KazAtomProm JSC Holding with appropriate communication services: local telephone communication, data transmission and VHF radio communication.  NAK KazAtomProm JSC’s equity share is 100%.
18. Korgan-KazAtomProm LLP – was founded to ensure centralised continuous and high-quality storage of tangible assets of enterprises, including their transportation, develop and carry out activities to protect the health of NAK KazAtomProm JSC Holding employees.  NAK KazAtomProm JSC’s equity share is 100%.
19. Tsentr po Obogashcheniyu Urana CJSC – was founded to produce concentrated uranium and provide uranium concentration services, with a 50% share of NAK KazAtomProm JSC in the capital.
20. Inkai JV LLP – develops a field with the same name in Southern Kazakhstan Oblast.  Founders: NAK KazAtomProm (40%) and Cameco, a Canadian corporation.

21. Katko JV LLP – develops uranium fields Moinkum and Tortkuduk.  Founders: NAK KazAtomProm (49%) and COGEMA, French General Company for Nuclear Materials.

22. KRK SP Zarechnoye JSC – was founded to produce uranium at Zarechnoye Field, Southern Kazakhstan Oblast.  Founders: NAK KazAtomProm (49.33%), TechSnabExport OJSC, AtomRedMetZoloto OJSC and KGRK JSC.

23. Betpak Dala JV LLP – was founded in June 2004 for production at Akdala and Yuzhniy Inkai Fields, Southern Kazakhstan Oblast.  Founders: NAK KazAtomProm (30%) and Kazakhstanskaya Investitsionnaya Gruppa Astana LLP (Kazakhstan Investment Group Astana).

24. UKR TVS JV CJSC – was founded for joint production of competitive nuclear fuel for VVER-1000 to be used by nuclear power stations in Ukraine.  NAK KazAtomProm JSC’s equity share in the authorised capital of the enterprise is 33.33%.
A total of about 22,000 employees work for NAK KazAtomProm including its affiliates and SGKhK LLP managed by it.
Management bodies of NAK KazAtomProm include:
the supreme body – General Meeting of Shareholders;
the management body – Board of Directors;
the executive body – Management Committee;
the supervising body – Audit Commission.

Activities of NAK KazAtomProm JSC in the reporting period demonstrate a steady growth of basic production and economic indicators.  International agencies Moody's Investors Service and Fitch Ratings recognise NAK KazAtomProm JSC as one of the most effective, fast-growing and stable companies in the world’s nuclear power industry.  The company properly represents the interests of the Republic of Kazakhstan and pursues a uniform strategy in production and product promotion in the world markets.
NAK KazAtomProm JSC implements a good deal of production projects which secure its further steady growth, have a critical importance in the world, and increase the country’s economic potential.
The most significant event in 2007 was the purchase of 10% in Westinghouse Electric, where NAK KazAtomProm JSC poses as a strategic partner rather than a portfolio investor.  As 50% of reactors in the world will be built by Westinghouse Electric in the future, this deal allows NAK KazAtomProm JSC to reach out to the end product in the nuclear fuel cycle – fuel packing.  Besides, it offers future market outlooks for the company – KazAtomProm JSC will be able to provide the reactors built by Westinghouse Electric with resources.  This deal is important not only for NAK KazAtomProm JSC but also for the world as it has resulted in the world’s biggest alliance in the nuclear fuel cycle and the new reactor engineering.
In the reporting period, the NAK KazAtomProm JSC strategic partnership programme resulted in agreements with leading nuclear fuel cycle companies.  For example, more than 20 documents were signed with Japanese companies on cooperation in various areas covering almost all phases of the nuclear fuel cycle.  NAK KazAtomProm JSC actively collaborates with China, too.  An agreement of cooperation was signed this year with CGNPС – Guangdong Nuclear Power Corporation – in production of nuclear fuel for Chinese nuclear power stations.  The agreement is unique because Kazakhstan has become the only country allowed to the domestic nuclear fuel market of the “Middle Kingdom”.  KazAtomProm will be the sole supplier for Guangdong Corporation.  In turn, Guangdong Corporation plans to manage half of the country’s nuclear power industry – up to 50% of all nuclear power stations to be built in China.  An agreement was made with CNNC, a Chinese company, on joint participation in production.  CNNC offered NAK KazAtomProm JSC a share in nuclear fuel production plants and in nuclear power stations being built in China.
A comprehensive programme on cooperation between Russia and Kazakhstan in use of nuclear power for peaceful purposes is underway.  The programme identifies a number of basic areas including the resource base, processing of the nuclear fuel cycle, and the overall infrastructure.
In 2008, new mines will be commissioned on Zapadniy Mynkuduk (Appak LLP), Khorasan-1 (Kyzylkum LLP), Kainarskiy (GRK LLP), and Semizbai (Semizbai LLP) Fields.  The work will continue to develop a feasibility study for a conversion plant and a concentrator in Russia.  Fuel certification will continue, too.
Considering development outlooks for the world nuclear power engineering and the company’s own capacities, NAK KazAtomProm JSC aims to become a key player in the world nuclear power engineering:

- a leader in production of natural uranium (38% of the world’s market – 1st place in the world);
- a principal company in the world nuclear fuel market, including fuel packaging in Kazakhstan;
- a player in the uranium concentration service market;
- a market player in fuel production from reprocessed uranium – jointly with France;
- a shareholder in Westinghouse, which builds unique new-generation reactors;
- jointly with RosAtom – an exporter of low-power reactors;
- able to increase its share in the world beryllium markets up to 37% and increase tantalum profitability by an accelerated growth of high-tech production.

Hydroelectric Power
Kazakhstan possesses significant water resources, mostly clustered in the eastern and southern parts on the Irtysh, the Ili and the Syrdarya Rivers (73% of all water resource capacity).  According to Kazakhstan experts, theoretical capacity of all water resources in the country is 170,000 GWh per year.  Production of 62,000 GWh per year is technically feasible, and 27,000 GWh per year is considered to be the economic potential.  Not more than 13-14% of technologically feasible potential has been realised.  To date, water resources provide not more than 2% of the total output of electrical power, while their rated capacity is 13%.

The power strategy of Kazakhstan aims to increase water resources in the mid term.  Commissioning of new facilities is scheduled in Mainak (300 MW), Semipalatinsk (78 MW) and Kerbulak (50 MW).

Smaller power stations (less than 10 MW capacity) are also viewed by the strategy as a promising economic resource.  Some estimates suggest that the country has more than 450 abandoned small power stations with a potential capacity of 1,370 MW and the annual power capacity of 6 billion kWh per year.

Non-Traditional Renewable Sources
Kazakhstan has good opportunities to use wind power – especially near the Dzhungarian Gates and the Chilik Corridor, where the average wind speed varies between 5 and 9 metres per second.  Availability of transmission lines and a good wind season ratio promise a significant contribution from this resource to the total consumption of primary energy resources.

Use of solar power could also contribute to the development of non-traditional resources as the daylight length is 2,200-3,000 hours per year, and the estimated capacity of solar radiation is 1,300-1,800 kW per 1 sq. m a year.  Use of solar power is especially important for remote and secluded areas.

To date, the share of renewable energy resources remains minimal – not more than 0.2% of the total electrical power output.

Kazakhstan has significant renewable energy resources: water power, solar power, wind power, and biomass.  However, with the exception of water power, these resources are not widely used until now.  The main fuel consumer in Kazakhstan is electrical power and heat production industry.  This sector consumes about 30 million equivalent fuel tons per year.  Coal makes the major share in the fuel balance of power stations, with about 75%, while the share of natural gas is 23%, and that of fuel-oil, 2%.

Despite current generating capacities, there is lack of electrical power production.  The total rated capacity of power stations is about 18,700 MW.  However, the current generating capacities have a long lifetime (25 years or more).  The available capacity is about 14,600 MW.  In the structure of generating capacities, heating stations make up 15.42 MW or 87% of the total capacity.  The share of hydro stations is about 12%, and the others, about 1%.
Due to extensive depreciation of fixed assets, significant investments will be required for construction of new power stations to meet the power demand.  In 2007, the Government of Kazakhstan approved the Plan on Development of the Electrical Power Industry in Kazakhstan until 2015.  This Plan includes commissioning of new facilities (5,598 MW) by 2015, including 4,250 MW of coal-operated facilities.
Considering the current location of power facilities, lack of electrical power will remain in all regions except for the northern area with surplus power as it has about 60% of all generating capacities.
Wind Power Development Outlooks in Kazakhstan:

Geographically, Kazakhstan is within the wind zone of the northern hemisphere.  Therefore, strong air currents occur in numerous areas of the country, mostly in the northeast and southwest directions.  In some areas of Kazakhstan, the annual average wind speed is 6 metres per second or higher, which makes those areas more attractive for the wind power industry development.  In this respect, Kazakhstan is viewed as one of the most suitable countries in the world for wind power use.  According to experts, the wind power potential of Kazakhstan is estimated to be 1,820 billion kWh of electrical power per year.  There are good wind areas in the central part of Kazakhstan, the Caspian region, and a number of places in the south, southeast and southwest of the country (Annex 1).  Studies of the wind power potential in some areas of Kazakhstan, carried out under a UNDP wind power project, demonstrate a good wind environment and conditions for construction of a wind power station (Annex 2).  Those areas can be viewed as places for construction of a wind power station by 2015.  Availability of a free space in the wind areas allows bringing the capacity of the wind power station up to thousands of megawatts.  Studies of the power sector future capacities in Kazakhstan based on computerised models (Markal Programme) showed that with the growing prices for power resources, investment in upgrades and renovation of generating facilities, the wind power demand in the electrical power market will be about 300 MW by 2015 and 2,000 MW by 2024.  The demand for wind power in southern and western Kazakhstan will appear as soon as by 2015 due to gas price growth.  Importantly, use of renewable energy sources in electrical power production reduces greenhouse gas emissions and discharges of hazardous substances by the power industry.  However, today the wind power resources of Kazakhstan are hardly used in the electrical power market – like other kinds of renewable energy sources.  The main reason for this is low competitiveness of the wind power in the coal-based market, when the cost of electrical power produced by coal-operated power stations does not reflect long-term costs for reproduction or costs associated with the environmental impact of the coal industry.
The cost of energy produced by wind power stations depends on many factors, including the wind potential value, wind power station capacity, construction costs, and financing expenses.  For places with good wind conditions, the cost of electrical power produced by wind power stations may be 5-7 eurocents per kWh during the investment payback period.  As the cost of equipment goes down, electrical power produced by wind power stations will get cheaper, too – down to 4-6 eurocents per kWh, which is comparable to the cost of electrical power produced by new power stations.
Use of renewable energy sources in electrical power production in the regulated market is based on legal mechanisms of providing support for renewable energy sources.
Legal Mechanisms of Providing Support for Renewable Energy Sources:

An analysis of legal mechanisms for renewable energy sources showed that the following types of support are used in the world: the feed-in tariff.  This legal mechanism binds power suppliers to purchase electrical power produced from renewable energy sources at a fixed price which ensures economic independence of renewable energy sources.  Examples of such legislation on renewable energy sources include Germany, Spain, Denmark and China.  In Germany, the electrical power tariff for wind power stations is about 7 eurocents per kWh.  Advantages of this regulation include simplicity, transparency, guarantees for investors.  Downsides of this kind of regulation include: additional charge for renewable energy is to be made by power consumers who receive electricity from the network connected to renewable energy sources – this may result in an unbalanced distribution of additional charges between consumers and lack of a market-based approach to the regulation of renewable energy sources.
Another mechanism for regulation of renewable energy sources includes quota obligations for renewable energy, or renewable energy certificates.  This kind of regulation is used to set up a minimum level of power production or consumption from renewable energy sources.  The obligation covers either consumption of electrical power (via suppliers and sellers) or production (power producers).  To help meet the obligations, renewable energy certificates are offered, with appropriate conditions for their purchase and sales.  The certificates prove power supply to the network from renewable energy sources and allow setting up a renewable energy accounting system and making sure that the obligations are followed.  Renewable energy sources get an opportunity to sell power and renewable energy certificates in the market, which ensures their profitability.  The market price of the certificate depends on demand and supply in the certificate market.  The cost of the certificate may be comparable to that of electrical power in the market – or even be higher.  The performing party has an opportunity to execute its obligations by purchasing the certificates from renewable energy sources.
The obligation and certificate mechanism encourages projects with a low cost of electrical power because they gain a market advantage and have an opportunity to control the general cost of introducing renewable energy sources to the market.  Under such regulation, the additional cost of renewable electrical power is distributed to all power consumers.  Quota obligations and the certificates are a well-proven system which enhances the renewable energy market development.  Still, this system is more difficult to manage, and renewable energy projects may incur certain risks in the certificate market. Quota obligations for renewable energy and the certificates are used in England, Sweden, Poland, and the United States.
A Number of Additional Mechanisms Are Used to Provide Support for Renewable Energy Sources:

Investment Grants / Capital Investment Grants:

Investment grants help compensate original capital costs in renewable energy sources.  This type of grants is usually used to stimulate investment in renewable energy technologies which are less profitable.  Investment grants usually make up 20-50% of the total capital investment amount.  Such grants are undoubtedly a government aid and – if Kazakhstan joins the WTO – will have to be regulated by respective international norms of government aid.

The grants are usually viewed as a short-term support measure during the introduction and development of the technology and the market, and to compensate the costs.  As the project keeps developing, their impact usually fades away.

Fiscal Measures:

A lot of countries support renewable energy sources via tax preferences.  They use different kinds of preferences, including underlying tax withholdings, emission tax decreases, VAT rate reduction, and depreciation plans attractive for investors.

Fiscal measures have a direct impact on government revenues.  However, this impact is to some extent attenuated as in most cases the lower inflow of government revenues is more acceptable than direct funding from the budget.

In Kazakhstan, these mechanisms of support are regulated by Law On Investment dated January 8, 2003, which provides support for investment by rate reductions (or exemption from payment) of the corporate income tax, the property tax, and the land tax.  Apart from that, VAT and customs duty exemptions can be used for import of equipment under investment projects.  These tax preferences do not directly aim at renewable energy sources, but they can significantly contribute to the implementation of investment projects on renewable energy.
Additional mechanisms of support for development of renewable energy sources are as a rule used in concert with other legislative measures.
Legal Support for Development of Renewable Energy Sources in Kazakhstan:

The concept on transition of Kazakhstan towards a sustainable development for 2007-2024, approved by Order No. 216 of the President of Kazakhstan on November 14, 2006, specifies that a sustainable economic development of Kazakhstan will utilise support for environment-friendly and effective power production, including use of renewable sources and recycled materials.
Laws of Kazakhstan On Electrical Power and On Energy Saving mention the need to develop and use renewable energy sources.  However, they do not offer any direct measures to support renewable energy sources.
The 2007-2009 Action Plan for the concept on transition of Kazakhstan towards a sustainable development for 2007-2024 includes legislative upgrades on sustainable development issues, renewable and alternative energy sources.  In this respect, Kazakhstan’s Ministry of Environment Protection, the MEMR and the UNDP project on wind power drafted a bill On Support for Use of Renewable Energy Sources.

With the current laws on electrical power taken into account, a mechanism of support is to be introduced in Kazakhstan by obligations to use renewable energy sources for power production.  Obligations will be introduced for power production per renewable energy certificates, i.e. each power producer commits to have renewable energy certificates for a certain power amount proportionate to the annual volume.  On the other hand, renewable energy sources are to be given the right to issue and sell renewable energy certificates.  The cost of the certificate for each renewable energy source makes the difference between the cost of electrical power from renewable energy sources and the market cost of electrical power.  With the current retail prices for electrical power (about 3 tenge per kWh), and the cost of electrical power from renewable energy sources (7-10 tenge per kWh), the cost of the certificate may be 4-7 tenge per kWh.
The certificate system will be administered by the authorised body for renewable energy (Agency for Renewable Energy, ARE).  The ARE will purchase certificates from renewable energy sources and sell them to power producers.  The volumes of purchasing certificates from renewable energy sources and certificate obligations of power producers will be determined by the ARE based on the state programme of power production using renewable energy sources.  Therefore, the Law On Support for Using Renewable Energy Sources will encourage investment in the development of renewable energy sources for power production to achieve the rated volumes.
A lot of work is being done in Kazakhstan to develop the use of renewable energy sources.  The Ministry of Energy and Mineral Resources of Kazakhstan and UN Development Programme “Kazakhstan – Wind Power Market Development Initiative” developed a draft of the National Programme on Development of the Wind Power until 2015, with extension until 2024 (DRAFT).  The National Programme on Development of the Wind Power aims to involve significant wind power resources in the country’s power balance and thus support the plans to reduce energy intensiveness of the national economy and increase the share of alternative energy sources in the total power balance of the country up to 5% by 2024, as well as stabilise greenhouse gas discharges to meet the 1990 level.

The goal of the Programme is use of Kazakhstan’s wind power potential to produce electrical power totalling 900 million kWh per year by 2015, and 5 billion kWh by 2024, as set out by the concept on transition of Kazakhstan towards a sustainable development for 2007-2024 and the strategy of industrial and innovative development of Kazakhstan for 2003-2015, in order to preserve natural resources and protect the environment.
Privatisation of the Power Market
Kazakhstan was the first of the CIS countries to reform the power sector.  The state programme on privatisation and restructuring of the power engineering industry was adopted in May 1996.  Implementation of the programme resulted in an open and competitive power market where the competitive part of the power engineering industry was separated from natural monopolies (power transmission and distribution).  In 1996-1997, more than 90% of the capacity was sold to strategic investors.  As a result, almost all power stations are owned by private producers or akimats (local executive bodies) or leased on a long-term basis.  The most famous producer is AES Corporation (U.S.), which owns the country’s biggest power station – AES Ekibastuz (formerly, Ekibastuz GRES-1).  Its capacity makes up 20% of the total power produced in the country.  AES also owns a 30-year-long rent contract for two hydroelectric power stations in Ust-Kamenogorsk and Shulbinsk, and four heating plants – Sogrinskaya, Leninogorskaya, Ust-Kamenogorskaya and Semipalatinskaya.

Kazakhstan Electricity Grid Operating Company, KEGOC JSC was established in July 1997 as a successor of KazakhstanEnergo, a former Soviet enterprise.  KEGOC is owned by the government and is a natural monopoly which transmits power (60% of the total output of electrical power) from producers to wholesale consumers.  KEGOC assets include 110-1,150 kV power transmission lines and master substations which provide inter-country flows, power from public use stations, interface between regional and electrical grid companies and major consumers (they form a national electrical grid), and central dispatch administration.

A market operator was founded in April 2000 – KOREM JSC, Kazakhstan market operator for centralised power sales.  This company was founded to manage centralised power sales in the balancing and spot markets, and to manage auxiliary services.

The wholesale market has 21 regional power transmitting companies: 8 private, 4 owned by akimats, 4 owned by investors, and 5 vertically integrated, which produce and distribute power.  Market rates are fixed by the Agency for Regulation of Natural Monopolies, which protects competitions and supports small businesses by setting tariffs for power transmission and other individual tariffs for various groups of consumers.  According to laws On Natural Monopolies and On Energy, tariffs cannot be changed more often than once every three months.

