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Implementation of long-term projects of Kuban energy system development
Last years are characterized by permanent growth of energy consumption in Krasnodar region. First of all it is connected with economic growth of Kuban resulted from putting into operation new enterprises, modernization of cities of Krasnodar region. 
1. Kuban is region of peak loads. Mission of “Kubanenergo”, JSC for providing the  growing energy consumption in the region:
The maximum load on energy system in 1989 was 2900 MW and in January of 2006 the indicator reached 3127 MW. During the mentioned period the annual energy consumption increased for 20% having exceeded the indicator 15 billion kW per hour. Along with it, during last 15 years no works of developing the 110 and 220kV grids were carried out.
To provide safe energy supply it is necessary to develop electric grids and generating capacities faster than energy consumption growth.

But because of overload of transformer facilities of feeding centres (35 and 110kV substation) as well as feeding HV lines, the additional loads without modernization and putting into operation new facilities are almost impossible. 

Apart from it the changes in climate impose the necessity of investing huge sums of money for development of systems ice melting on wires and cables of 35-110kV HV lines. 

For now “Kubanenergo”, JSC in on the finish line of reforming energy industry. From this moment the Company steps on the path that will lead to new period in energy industry. From current works of maintenance grids we step to modernization and development. The circumstances impose their rules – otherwise energy system will thwart the progress of regional economy and as a result it will stop development of industry, agriculture and resort sector. 
“Bottlenecks” in energy system of the region are the present problem of “Kubanenergo”, JSC. After careful analysis of the situation, specialists of “Kubanenergo”, JSC and independent experts defined territories needing soonest expend of capacity. These are Sochi, Tuapse, Gelendzhik, Anapa, Krasnodar, Novorossiysk, Slavyansk-on-Kuban and also Tuapse, Slavyanskiy and Temriyk districts. 
2. Development perspectives of “Kubanenergo”, JSC. Plan of 35-110kV grids development. Technical policy of the company. 
Tasks for liquidation of bottlenecks in energy system of the region are studied in “Plan of 35-110kV grids development for the period of 2005-2010 and 2015” implemented by South Engineer Centre by the order of “Kubanenergo”, JSC. This project presupposes construction of 54 substations of 110kV, modernization and expending 103 substations of 110kV and replacement of power transformers, installation of 932km of power lines, modernization of 1118km of 110kV HV lines. Wellbeing of Krasnodar region citizens and possibility of further development of economics directly depends on the implementation of this project. 
To level-up equipment and technologies of the Company, development of new concept of Company’s technology policy is needed. This concept is determined by “Regulation on technical policy of “Kubanenergo”, JSC” worked out by technical specialists of the company. Modernization of electric grid facilities should be held regarding the necessity of replacement of advanced parts, along with it high technologies of electric energy transmission should be used. 

3. Long-term strategy up to 2010 – development, implementation and issues of concern 
In order to materialize plans of fundamental changes in grid complex, provide safe and qualitative power supply to the region “Kubanenergo”, JSC carries out long term strategy for the period up to 2010. The main target of the Strategy is improvement of energy supply to consumers and meeting the increasing demand for energy in exploding energy districts of Krasnodar region and Republic of Adygeya as well as regular replacement of out-dated equipment.   
1. Krasnodar energy district
To improve energy supply to consumers and meet the demands of growing energy consumption the Strategy presupposes:
· construction of 110kV “Voengorodok”, “Naberezhnaya”, “Rossiyskaya”, “Angarskaya”, “Putevaya” and “Plodorodnaya” substations.
· modernization and extension of 35,110kV substations with power transformers replacement.
· modernization of reactive power sources and putting into operation in 2010 at the 35-110kV substation 15.4MVAr;

· reconstruction of 76km of 110, 35kV HVL, installation of 27km of 110, 35kV VHL and also construction of 3.5km of 110kV Cable lines. 


2. Sochi and Tuapse energy districts 
(excluding facilities for Olympics Games 2014).

Factors  of improper energy supply:

· tail station because of impossibility to joint it with Georgia;

· hard climate: rainfalls, icing, thunder, landslides;

· 220-110kV VH lines built in 50-60-ies should be modernized as they were constructed according to old-dated standards;
· fine wires at 110lV HV lines (М-70 and Бр-70);

· because of geographical peculiarities of the region main feeding lines are placed in one right-of-way, so all of the lines are under risk in case of natural disaster; 
· lack of local generating capacity in case of separation of the region from energy system; 
· development of health resorts and mountain climatic resort in “Krasnaya Polyana” resulted in high-speed growth of energy consumption;

· right-of-ways of 110-220kV HV lines is going through the Caucasian Biosphere Reserve and as a result the passages are narrow and there arise problems with getting the permission for deforestation near the power lines;

· absence of proper emergency control automation which purpose is to provide balanced energy supply and to eliminated damages to feeding 220-110kV HV lines; 
· shortage of reactive power in repair and emergency modes because of prolonged repair of reactive power source at 220kV “Shepsi” substation and growth of reactive power consumption..

Ways of solving the problems according to Strategy:
· construction of the following substations is necessary to provide development of Sochi: 110kV “Bykhta”, “Vyshnevaya”, “Bocharov Ruchey”, Tuapse Terminal , “Palmoviy Bereg” substations.
· modernization of 110kV substation and replacement of supply transformer.
· reconstruction and expanding of reactive power sources and putting them into operation in 2010 at the 110kV substation 10MVAr;

· modernization of 16 districts of 110kV HV lines located in landslide zones and zones of erosion; 
· modernization of 18 districts of oversized 110kV HV lines of Sochi electric grids;

· construction of 110kV HV lines outgoing from Sochi CHP with extension up to 80MW, construction of 3,5km of 110kV Sochi-Sochinskaya TPP cable line and 14km of 110kV HV lines Sochinskaya TPP-Khosta;

· putting into operation of devices of ice melting on wires, transistor cables of 110kV “Chilipsi-Shepsi”, “Shepsi-Dagomys”, “Nebug-Olginka”, “Tuapse Tyag. – Tuapse Gor.”;

· further development of system of ice detection and devices of ice melting.
3. South-Western energy district.

Factors of improper energy supply:

During 2000-2005 a significant growth of energy supply in south-western part of the region was observed (Slavyansk, Taman Peninsula, Anapa, Novorossiysk, Gelendzhik). According to measurements in winter and summer, the peak loads reached 585 and 460 MW respectively, while the permissible load for these periods is 550 and 379MW. 

Nowadays energy to consumers of this zone is supplied via two routes 220kV HVL Krasnodar TPP-Afipskaya – Krymskaya - Kirillovskaya and 220 HVL Krasnodar TPP – Vostochno-Kirillovskaya as well via 110kV Slavyanskaya substation – Kirillovskaya substation. 

The existing grid 220kV between these substations is not able to cope with the expecting growth of energy consumption. The situation is worsened by absence of emergency control automatics and as a result interruptions in energy supply arise.

Ways of solving the problems according to Strategy:
· Construction of 110kV “DSK-2”, “Neftenalivnaya”, “Natukhaevskaya”, “Atakai”, “NPS-8”, “Praskoveevka”, “Tsementnaya”, “Sheskharis” substations with total capacity of 198MVA;

· modernization and extension of 35, 110kV  substations, replacement of supply transformers and putting of “second stage” with total capacity of 346MVA;

· modernization and extension of reactive power sources and putting them in operation in 2010 at the  35 – 110kV substation  15MVAr;

· installation and fettling of ice detecting systems at transistor of 110kV HVL Gelendzhik-Dzhubga as well as further development of ice detecting system in south-western energy district;

· modernization of 10 districts of oversized 110kV HV lines;

· modernization of 49km of 110kV HVL, construction of 161km of 110, 35kV HVL.


4. Slavyansk, Temriyk energy districts
Factors of improper energy supply:

· dead-end energy supply at Taman Peninsula 
· hard environment conditions – rainfalls, icing, marshlands;

· 110kV VH lines built in 50-60-ies should be modernized as they were constructed according to old-dated standards;

· salt from Black Sea and Sea of Azov caused damage to wires, cable wires, metal and concrete supports 
· reactive power shortage;

· rapid development of petroleum and chemical industry, transport networks, modernization of sea ports of Taman peninsula.
Ways of solving the problems according to Strategy:

· construction in Temriyk district of 110kV “Kuchugury”, “Volna”, “Peregruzochanaya” substations and also 35kV “Zernovaya” with total capacity 198 MVA;

· modernization and extension of existing 35,110kV substations and replacement of supply transformers, putting of “second stage” with total capacity 151.3MVA;

· modernization and extension of reactive power sources and putting them into operation in 2010 at the 35-110kV substations 2.5MVAr;

· modernization of 107km of 35,110kV substation including route from 220kV “Slavyanskaya” substation to 110kV substation of Taman Peninsula 
5. Maykop energy district
Factors of improper energy supply:

· undeveloped structure of external energy supply;

· hard environment conditions – rainfalls, icing, marshlands;

· 110kV VH lines built in 50-60-ies should be modernized as they were constructed according to old-dated standards;
· deterioration of ground wires and concrete supports;

· load growth in Maykop.

Ways of solving the problems according to Strategy:

· modernization and extension of existing 35, 220kV substations and replacement of supply transformers; 
· transfer of 35kV “Koshekhabl” substation to new voltage – 11kV and construction of 35kV HVL “Koshekhabl - Egerukhay” with length – 12km; 

· construction of 110kV “LAgo-Naki” substation with 20MVA capacity and with 110 HV line “Samurskaya – Lagonaki - Guzeripl” of 70km of length.
6. Yeysk energy district
Factors of improper energy supply:

· dead-end energy supply of double-circuit 110kV HV line, unreliable structure;

· 110kV VH lines built in 50-60-ies should be modernized as they were constructed according to old-dated standards;

· salt caused damage to wires, cable wires, metal and concrete supports;

· loads growth as a result of development of city as resort and sea port;

· autotransformer overload at 220kV “Starominskaya” substation.

Ways of solving the problems according to Strategy:

· modernization of “Yeysk-2” substation and replacement of transformer T-1 with 10MVA for 16MVA and modernization of outdoor switchgear with replacement of disconnector and short-circuitor for sulphur hexafluoride switch;

· modernization of 110kV outdoor switchgear at 110/35/6 kV "Yeysk 1" substation and replacement of transformer Т1, Т3 from 16 MVA for 25 MVA.

Also the Strategy deals with another vital problem – replacement of deteriorated long-time used equipment. For today there is the following equipment that exceeded the useful life-time::

· 51 % of 35-220kV power transformers were in operation for more than 25 years;

· 52 % of 35-220kV circuit breakers – more than 25 years;

· 59 % of 35-220kV disconnectors - more than 25 years;

· 61 % of 35-220kV isolator switches and short-circuitors - more than 25 years;

· 26 % of 35-220kV  powerpacks - more than 15 years;

· 38 % of 35-220kV overhead power lines - more than 30 years.

To provide uninterrupted work of equipment of 35,110kV substations and safe energy supply to consumers it is planned for 2006-2010 to:
· construct 27 substations 110kV and four 35 kV substations; 

· reconstruct and extent 35, 110kV substation with replacement of power transformers;
· replace  732  oil switches 6-10 kV for vacuum ones;

· replace 662 out-dated units of 6-10kV;

· replace oil switches of ММО-110kV type, replace disconnectors, 35, 110kV short-circuitors, replacement of deteriorated oil switches (41 switches of 35kV and 108 switches of 110 kV);

· replace 30 powerpacks;

· replace 974 current and voltage transformers of 35,110 kV;

· replace 1572 vertical station arresters of 35, 110 kV for overvoltage limiters.
To provide uninterrupted work of equipment of 35,110kV substations and safe energy supply to consumers it is planned for 2006-2010 to:

· construct 556.4 km of 35 - 110 kV HVL;  

· reconstruct 661.2 km of 35 – 110kV HVL;  

· installation and fettling of ice detecting system at almost all grids for the amount of 95.5 million rubles;

· reconstruct 25 districts of 35-110 kV HVL (including 16  districts of Sochi grids) located at zones of landslides and erosion;

· reconstruction of 19 districts of oversized 110kV HVL of Sochi grids.

The strategy of modernization of 0.4-10kV grids for 2006-2010 presupposes: 

-disaggregation of 0.4kV long-distance transmission circuits and installation of 800 additional transformer substations;


-modernization of transformer substations in amount of 220 pieces;


-modernization of 0.4-10kV overhead power lines with total length -2260 km;


-modernization of 10kV cable lines with total length - 225 km. 

4. Investments generation for fundamental reequipment of “Kubanenergo”, JSC grid facility 
Up to the present time the only possible way of providing development of electric grids complex of “Kubanenergo” was the tariff for electric energy. 
The basis of tariff formation in RF approved by the order of RF Government No.109 dd. 26.02.2004 is payment for technological connection of energy receiving devices being in property electric grid facility. Technological connection of energy receiving devices is carried out on the basis of contract necessary for all grid companies. 

During the first half-year of 2006 “Kubanenergo”, JSC did a hard job of preparation materials for approval by regional energy commission (price and tariff department of Krasnodar region) economically grounded tariffs for technological connection. 

Mayors of the cities and regions applied to Legislative Assembly and Administration of Krasnodar region with the request to increase expenses for modernization and development of electric grids and satisfying the growing demand for electric energy. 

The problem of providing with energy regions with energy deficit became the ground for order of Legislative Assembly of Krasnodar region “On measures of stabilizing situation in energy supply to consumers of electric energy in Krasnodar region” No.2357-П dated 12.07.2006. By the abovementioned order Legislative Assembly approved the necessity of setting the fee for technological connection at presence of such possibility and rate for technological connection in case of absence.
By the decisions of REC DPR of KR
 No. 24/2006-Э and No.25/2006-Э dated 20.07.2006 the following tariff for technological connection to electric grids of Kubanenergo was fixed:  with possibility of technological connection it amounts from 1500 up to 2000 rubles per 1kW of connected capacity, the tariff is valid for the territory of Krasnodar region and Republic of Adygeya; if there is no possibility of technological connection - the tariff equals  11 000 rubles per 1kW of connected capacity that could be used at Anapa, Gelendzhik, Krasnodar, Novorossiysk, Sochi, Tuapse, Slavyanskiy district, Temriyk district, Tuapse district. 
Assets received form payment for technological connection “Kubanenergo”, JSC will put in implementation of “Modernization and Construction of Electric Grids Project”, the project if approved by executive and legislative bodies of the region. 
“Kubanenergo”, JSC understands the problem of inevitable growth of demand for additional capacity and so decided to start work of effective ways of attracting investments and accelerating process of implementation the project. 
At the same time we should mention that the problem of safe energy supply and connection of new capacities is caused by insufficient transmission capacity of a number of 220kV lines as well by overloads on transformers and by absence of necessary amount of 220, 500kV substations and feeding them transmission lines. The presence of technological restrictions in 220-500kV grid for technological connection makes impossible appearing of new contracts of technological connection between “Kubanenergo”, JSC consumers of Taman sea port, districts of Krasnodar region, Novorossiysk and other areas of South-Western district. 
The current situation requires the immediate measures of surveying and constructing in 2006-2008 of 500/220kV “Krymskaya” substation with 500kV HVL “Tikhoretsk - Krymskaya” and with approaches of existing 220kV HV lines, 220-110kV “Yablonovskaya”, “Vostochnaya promzona”, “Vyshesteblievskaya” substations with approaches of  110-220kV transmission lines, extension of 220kV “Vitaminkombinat” substation and replacement of 220-110kV autotransformers for higher capacity transformers, replacement of Т-1 110/35/6 for 110/35/10 transformer of 40MVA capacity, as well as extension of 220/110 “Slavyanskaya” substation with installation of second 125MVA autotransformer. Modernization of these facilities is described in “Project of Development of 35-110kV Electric Grids of “Kubanenergo”, JSC in 2005-2010 with a view to 2015”. Now “FGC of UES”, JSC
 take all necessary measures to hasten the construction of the abovementioned facilities. 
It is worth of mentioning that apart from construction of new facilities, modernization, reequipment and reconstruction of existing grids, very important task of “Kubanenergo”, JSC is creation and maintenance of qualitative system of technical service, dispatching of equipment, increasing employees’ of “Kubanenergo”, JSC potential; it is planned to provide effect of each ruble invested in power industry of the region. 
� REC DPR of KR – Regional Energy Commission at Department of Prices and Rates of Krasnodar Region


� FGC of UES – Federal grid Company of Unified Energy System





