The prospects of wind and small hydro - power utilization for electricity supply of Polar-Alpine Botanical Garden (Murmansk region, Russia).
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Polar-Alpine Botanical Garden is one of the substructures of the Kola Science Center of Russian Academy of Sciences. It situated in the picturesque mountain valley at the latitude 68 degrees of Northern hemisphere and it is most northern institution of this sort in Russia. For carrying out scientific experiments directed on production of new sort of plants, which can to grow up in Sub-Arctic conditions here are used a lot of the greenhouses and hothouses. All the year round operation of these buildings demands big volume of electricity and heat.

In order to decrease expenses, caused by heat and electricity consumption two possible projects of electrical supply modernization have been investigated. First is the wind energy converter erection in vicinity of the Botanical garden and second – construction of the small hydropower station on the running by the garden small river.

Observed data on electricity consumption shows that the installed electrical load capacity of greenhouses and hothouses and the settlement for personnel equal to 1 MW. The consumers have connection to electric grid and to pipeline with hot water from distant boiler house. Total annual heat consumption is equal to 3, 2 thousands GCal. 

Our investigations shows that annual average wind speed in the valley near the Botanical garden at the hub height of 200 kW wind energy converter (about 40 m a.g.l.) reaches 5,8 m/s. Taking into account the load curve of WEC Nordex N 27/150 the annual electricity production could be about 420 thousands kW*h. The last year tariff for electricity counts 1 ruble per kWh, or about 3 eurocents/kWh. Under these conditions annual income will be 420 thousands rubles (more then 12500 euros) each year. Specific investments in new WEC could be from 840 to 1200 euros/kW of installed capacity. Payback time in this case could reach for cheapest variant about 17 years, and for most expensive – much more, then the WEC’s lifetime!

Taking into account the possibility to install for electricity supply second hand wind turbine with specific capital investments 247 – 412 euros, and the tariff increasing during nearest several years correspondingly to the inflation rates, the project could have payback time from 3,5-6,5 years, positive and high value of NPV. The total expanses for wind turbine installation will not be higher, then 55 000 euros.

The case with small hydropower station realization is needed in construction of rock filled dam with height from 6 to 11 meters and with length along crest 110 to 250 meters. Beside this hydropower station (HPS) will have penstock with length from 1000 to 600 meters. The hydro power station installed capacity could be in. The installed capacity could reach from 150 to 250 kW. The annual electricity production could be from 1120 thousands kWh to 1500 thousands kWh. The total capital investments counts for smaller HPS 300 000 euros, for bigger – about 500 000 euros. Payback time for the smaller HPS under today tariff conditions could be from 14 to 19 years, what is too long time. Taking into account correlation between inflation rates and tariff increasing payback time could be much shorter – 8-10 years. 

The investigating shows that as the first and real step in economy of expenses for electricity and heat supply could be erection of secondhand WEC, with capacity from 150 to 300 kW, which can successfully operate at least 10 years, and only as second step could be construction of small hydropower station.

The Polar-Alpine Botanical garden officials let begins the practical activity in WEC project realization with the help of JSC “VetroEnergo” and of Centre for Physical and Technological Problems of Energy in Northern Areas

