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Abstract. The article discusses the modernization of thegnsupply system in remote villages of
the Murmansk region through the use of local eneggpurces. The possibility of using biomass
torrefaction technology to produce fuel with impedvfuel characteristics and its use in biofuels is
shown, which will reduce the consumption of impdrfeel. A scheme for the modernization of
existing boiler houses with the installation ofestescrew machines for the joint generation of heat
and electricity on local fuels is proposed.
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AHHOTanusA. B cratbe paccMaTpuBaeTCsl MOJCPHU3ANMS CHCTEMBI SHEPTOCHAOKEHUS YIATEHHBIX
MOCENKOB MypMaHCKOW 00JIaCTH 32 CYET HCIIOJIb30BAHMS JOKABLHBIX dHEpropecypcos. IlokazaHa
BO3MOKHOCTh HPUMEHEHHS TEXHOJIOTHH TOppeduKanuu OWOMAacchl ISl MOJTYYCHHS TOIUIMBA C
YIIYYIICHHBIMU TOIUTUBHBIMHM XapaKTEPUCTUKAMU U €r0 HCIOJNb30BaHHS B OHOKOTEIBHBIX, YTO
MO3BOJIMT CHU3WUTH MOTPEOJICHUE MPHBO3HOTO TOIUIMBA. [IpeiioeHa cxema MOJCPHHU3AIMH
CYLICCTBYIOIIUX KOTEIBHBIX C YCTAHOBKOW MAPOBBIX BUHTOBBIX MAIIWH JJIsi COBMECTHOM BBIPaOOTKU
TEIUIA ¥ AJIEKTPOIHEPTUHU HA JTIOKATBHBIX BUIAX TOILIHBA.

In the Murmansk Region, the introduction of disitdéd generation is an
effective way to solve local energy problems [f]the Murmansk region, heating
oil or coal-fired boilers predominate, some of thikave low efficiency, and some
require major repairs. The share of fuel oil in thel balance of the region is more
than 80%. Reconstruction of boiler houses and $ieeofi local fuel resources: wood
waste, coal, peat allows solving problems and atwaing fuel oil.

Heat supply to consumers in hard-to-reach aredseoMurmansk Region is
provided by diesel power plants and hybrid powemtd, which include diesel
generators, wind and solar installations. Heat supp small consumers in the
Murmansk region is carried out from about 80 bdileuses. This is more than half
(58.8%) of the total number of boiler houses inréngion [2].

The bioenergy resources of the Murmansk Regionreledively small, and
the potential of bioresources, including agricidtuand livestock waste, is
approximately 1 billion kWh per year. There are sgul peat deposits in the
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Murmansk region. The prospects for peat extradtidhe region are determined by
the presence of 620 deposits with a total area78{5F5 hectares with estimated
reserves of 853.403 million tons of peat. The ngart of them is concentrated on
26 deposits, with a total area of 330 thousandanestand reserves of 788 million
tons (humidity 40%) [3].
The advantage of peat boilers in comparison witheotypes of fuels is
environmental friendliness (Table 1) [4]. In thentext of rising hydrocarbon prices
in the Murmansk region, peat can become a backelpfdu remote villages where
there is no energy infrastructure. Its applicai®especially relevant in the context
of the transition to local energy resources.

Tab. 1. Performance indicators of boiler housesgugarious types of fuel

Fuel oil

Indicators Peat fuel Coal Gas
Caloric, kcal/kg| 4100-5000 4000-5800 9600 7600
Emissions S@ 0,2 11,9 4,69 0
Emissions NQ 0,45 0,57 0,27 0,38
Emissions CQ 1,54 2,33 1,3 1,4%

Ash 4-8 % 15-50 % | o 0,15 %| -

Energy production from biomass can be divided tnto methods, traditional
and modern. The traditional use of biomass in gnexglirect combustion, while
the modern method is the use of biomass torrefaddohnology. Torrefaction is a
thermal process of converting biomass into a cafik@nmaterial with improved
fuel characteristics compared to the feedstock.tirigaoccurs in the absence of
oxygen to a temperature of 200 to 300°C at lowihgatates and relatively long
stay in the reactor [5]. The general scheme otdheefaction process is as follows

(Fig. 1).
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Fig. 1. General scheme of the torrefaction process

There is a possibility of using torrefaction teclugies in the Murmansk
region. Greater efficiency is achieved by co-bugniarrefied pellets with coal or
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petroleum products. Construction of new boiler lesusas been completed in some
localities. In the village Umba uses biofuel basldrased on a local type of fuel
(peat). New solid fuel boilers have also been laedc in Yenskoye and
Severomorsk. There are plans to modernize heaghgonks in other areas of the
Murmansk region. Existing boiler houses have thesfmlity of using torrefied
pellets as fuel.

There is also a potential for the introduction tefasn screw machines (PVMs)
in the Murmansk Region. PVM is a promising basisthe creation of mini-CHP
plants in the Far North. Small-scale cogeneratiooukl use local bioenergy fuel
resources: wood waste, coal, peat, and torrefidlétpeTwo cogeneration plants
based on steam screw machines were installed abdiber house in the city of
Olenegorsk. This innovative power plant is the ooe in the Murmansk region.
The choice of the thermal scheme and the composiiothe equipment for
creating a mini-CHP depends on the scheme and wiokeat consumption of the
boiler house and its technical and economic indrsafTable 2).

Tab. 2. Operating modes of the steam screw machine

PVM Steam Inlet pressure to Back pressure, Generated
loading, %| consumption, t/h| the PVM, bar bar power, KW
20 7,5 5 1 220
30 9,5 6,3 1 300
50 14,5 9,5 1 500
70 16 10,8 1 700
100 20 14 1 1000

The installation of a steam screw machine is ptsdioth in new boiler
houses and in existing ones. The technology obdhicing a steam screw machine
is to use steam energy to generate electricitya Assult, part of their own needs
will be covered and electricity consumption frone tirid will be reduced, which
allows them to switch to a combined energy productiechnology. The main
purpose is to generate electrical and thermal grfeogn various types of fuels.

The problem of reliable energy supply to remotdagiés in the Murmansk
region can be solved by increasing the efficientyi®ing local fuel and energy
resources, introducing torrefied pellets and stsaraw machines as part of a mini-
CHP. When using torrefied pellets in boilers, PVMowpdes simultaneous
generation of heat and "green" electricity, whinbreases the share of renewable
sources in the energy balance of remote villages.
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