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Abstract. The article discusses the introduction of rene@a&blergy sources in the Arctic regions of
Russia to solve energy problems. It emphasizegriwwth of generation from RES and reduction of
production costs with significant investments. Th#ization of solar energy for various needs is
considered, taking into account climatic factorslaBradiation measurements show the potential for
solar panels in the Murmansk region. The calculatid solar panel capacity for the Khibiny
mountain range is shown, taking into account thedr&apacity, insolation and efficiency of solar
panels.
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AnHOTanus. B crathe paccMaTpuBaeTcs BHEAPEHUE BO30OHOBISIEMBIX HCTOYHHKOB DHEPTHH B
apKTHUYECKMX permoHax Poccum Ijis pemreHus dHepreTudeckux mpobnem. [TomuepkuBaercs pocT
reaepanud w3 BUD u cHuKEHHE CEOCCTOMMOCTH TMPH  3HAYUTCIBHBIX  HMHBECTHIIUAX.
PaccmaTpuBaercst MCIOJIB30BAaHUE COJMHEYHOW 3HEPTUU Ul PA3IMYHBIX MOTPEOHOCTEH, C y4eTOM
KIMMAaTUYeCKUX (akTopoB. l3MepeHHs COJTHEYHON paaualiyi TOKAa3bIBAIOT MOTCHIMAT IS
COJTHEYHBIX OaTapeit B Mypmanckoi oonactu. [Toka3an pacdeT MOIIHOCTH COJTHEYHBIX Oatapei s
TOPHOrO MacchBa XHOWHBI C y4eTOM HOMHHAJIHHONH MOIIHOCTH, WHCOJSIMKA WU KO3 PHUIHECHTA
ITOJIE3HOTO JICHCTBHS COJTHCUHBIX IMaHEIICH.

In the regions of the Arctic zone of the Russiamdfation, an effective
direction for solving local energy problems is timroduction of distributed
generation and renewable energy sources (RESTI#.study of opportunities for
the use of renewable energy sources has showritjtatindicators of increasing
the volume of generated energy from RES with a Kanaous reduction in their
production costs resulted from the attraction ghgicant investments [2].

The use of technologies based on solar energydtastty aroused increased
interest to meet various energy needs: combinetldmehpower generation, in the
use of hot water for domestic needs, in air coaditig in buildings [3].Increasing
the accuracy of calculations of electricity genieratoy solar power plants in the
northern territories for power supply to remote siamers from the energy system
is determined by taking into account the climagattires of the regions [4].
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The total annual solar radiation per horizontalfaste under actual cloudy
conditions [5] at the observation stations in theriansk Oblast is: in the area of
Dalnye Zelentsy observation station — 700 kWh/rim the area of Khibiny
observation station - 800 kWh?min the area of Umba observation station —
840 kWh/nf. To calculate power generation, measurements laf sadiation by
the Khibiny meteorological station were made. Théalt (direct and diffuse)
average monthly solar radiation (kWHjris presented in Figure 1.
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Fig. 1. Mean monthly solar radiation at the Khibotyservation station, kWh/m

Let's calculate the capacity of solar panels ferKhibiny area of Murmansk
region. The calculation was made according to dheadila:

W, = WP, /P, KWh/rh,
whereW_, — solar panel power generation per month, kWh/m/_— solar
insolation per month, kWh/in P, — solar panel nominal power, KkW;
P... — maximum insolation power of a square meter ef ¢larth surface in the

measurement area, (kWin»n — efficiency ratio.

The total average monthly solar radiation in themasf the observation station
in June is W, = 162 kWh/i, the nominal capacity of the solar panel is 1 Kiable
1 shows the calculations of solar panel capacignatfficiency ratio of 15%.

To maintain a basic and comfortable level of eleityr consumption (30-
70 kWh/month) from April to August, solar panel eajties of 1,8 kW or more are
required. Consideration of climatic factors isicat in the design and operation of
energy systems. Adaptation of solar power plantspecific climatic conditions
optimizes their performance and ensures sustaityabilen in the harsh climate of
northern regions.

56



Table 1. Calculation of solar panel generationtiier Khibiny region

Nominal power, W March | April | May | June| July | August| September
400 3,5 6,7| 9,8 10, |10,4| 6,8 3
500 4,3 8,4]111,9|135| 13 8,5 3,8
600 52 | 10,1 | 14,3| 16,2| 15,6| 10,2 4,5
800 6,9 | 13,5|19,1|21,6| 20,8 13,6 6
1000 8,7 | 16,8 23,8 27 | 26 17 7,5
1200 10,4 | 20,2 | 28,6| 32,4| 31,2| 20,4 9
1400 12,1 | 23,6 | 33,4| 37,8| 36,4| 23,8 10,5
1600 13,9 | 26,9 | 38,1| 43,2|41,6| 27,2 12
1800 15,6 | 30,3 |429]| 48,6| 46,8| 30,6 13,5
2000 17,3 | 33,7 | 47,7 34 15
2500 21,7 | 42,1 42,5
3200 27,7

| ] average mode [ ] base mode comfort mode
10-30 kWh/month ~ 30-50 kWh/month ~ 50-70 kwh/month
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