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In general, the power system of the Russian Federation has high centralization. At the same time, there are a large number of consumers (about 5 million people) not connected to the Unified Energy System. The growth of individual housing construction is also associated with the need to ensure reliable energy supply.

The choice of new approaches to energy supply is caused by a number of factors: growth of tariffs for all types of energy; price increase for connection to the power grid. In this regard, the use of renewable energy and microgrid becomes extremely challenging.
In Russia, there are all types of renewable energy: solar energy, wind energy, hydropower, biomass, geothermal energy, etc. An important direction of energy development in Russia is the creation of distributed power generation systems, including microgrids.

In microgrids it is possible to use various energy sources as generating capacities. The most preferred one is the use of renewable energy sources.

Russia has a huge potential for renewable energy. The economic potential of renewable energy sources in Russia is about 320 million tons of reference fuel (t (c.e.)), i.e. about 30% of the domestic consumption of the energy sources (970 106 t (c.e.)/year. The choice of microgrid generating capacities depends on the geographic location of a customer and an energy sources type.

For calculation the simple models of the components were used.
· Power generated by a PV generator is directly proportional to irradiation;

· Current of the wind generator is proportional to the cube of wind speed of up to 14m/sec (stronger wind was not taken into account due to its small probability);

The storage battery charge efficiency was considered to be constant, the depth of discharge (DOD) was equal to70 % (in order to exclude overdischarge losses), the battery operating range was 20 … 28 V. The battery overcharge losses were not taken into account.

The most optimal proportions of nominal capacity of the wind and PV generators (Pnomwind/PnomPV) are analyzed.

In spring, and especially in autumn, the variation of the power ratio is usually extreme. The optimal ratio for spring is 0.6, for autumn – 2.5-3. The optimal proportion for the whole year is 1.9.

The choice of proportions depends on the character of load consumption, its criticality to power supply irregularity in different seasons or in a year, and also on the proportion of the prices per watt of wind and solar energy. In the station under consideration the proportion of 2.35 is realized.

For the Central European part of Russia it is reasonable to use a microgrid based on hybrid wind-solar power stations. It was found that for the selected territory the preferred ratio of the installed capacities of a wind generator and photovoltaic station is 3:1. With this ratio, the power supply of a customer is provided during the year with a minimum participation of a diesel generator.
A microgrid consists of a PV power station, wind power station, an accumulator battery, a diesel-generator, inverters, a management and control system of microgrid parameters (Fig. 1). The frequency maintenance in a microgrid at the level of the standard requirements is done by a stand-alone inverter. In cases when the generated power exceeds the consumed power, the ballast resistance is used: two water storage tanks with electric heaters.
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Figure 1.  Stand-alone microgrid structure: WG –Wind Generator, DG – Diesel-generator, AB- Accumulator Battery, Ch – Charger, PVS – Photovoltaic System, Inv – Invertor, WT – Water Tank, PL – Power Line, MS – Management System, AMS MG – Automatic Management System of Microgrid. 
To calculate the parameters of generating capacities and storage batteries the data on power consumption are used [5]. For a settlement of 150 people (30 houses) the following parameters of generating capacities and a storage battery are required:

· PV power station (PVS) – 50 kW;

· wind power station (WG) – 120 kW;

· storage battery capacity (AB) – 562 Аh;

· diesel-generator (DG) – 20 kW.

Annual energy consumption is 190260 kWh, including:

· household consumption – 152400 kWh;

· night lighting – 6380 kWh;

· losses in a network and accumulators – 8620 kWh;

· local production – 22860 kWh.

The annual electrical power generated: a PV power station – 45990kWh; a wind power station – 126140 kWh; a diesel-generator – 18130 kWh. In total is 190260 kWh.

The microgrid application leads to the solution of a number of important customers’ problems:

· new networks reconstruction and construction savings;

· reduction of costs and terms of development of autonomous territories;

· localization of generating capacities at the customers’ location;

· improving the energy supply reliability;

· reduction of network losses.

The work shows the economic importance of stand-alone power supply based on microgrid. The economic aspects of microgrid are determined. The microgrid composition for the Central European part of Russia is determined; the advantages of a single microgrid system are indicated. The performed economic cost analysis of microgrid in comparison with traditional methods of providing electricity (diesel, power lines) shows that the use of microgrid is not only an opportunity for remote customers to get access to electricity (all the costs are paid by a customer), but also a good alternative for the state in solving the electrification issue of remote territories. In case of the distance of more than 17 km, for the state it is more economically reasonable to build a microgrid than power lines.

