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Abstract. The concept of "MicroGrid" is based on using automated systems carried out
their own generation, monitoring and distribution of electricity taking into account the
consumer requirements to achieve maximum energy consumption efficiency. The energy sector
functionality is ensured by decentralized distributed electric energy resources (DER)
concentrated in a certain area or local facility. Their spatial locality determines some
individual weather condition differed, to some extent, from the general weather monitored by
the local weather stations within the Meteorological Global Weather framework. A module for
processing data coming from both the weather service website and a local environmental
parameter monitoring module placed at an appropriate location within the distributed energy
resources was designed and produced. The results obtained after the data processing module
operation make it possible to form a corrected weather forecast in a specified DER location for
achieving the optimal efficiency in the distributed electrical system.
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Anomauia. Konyenyia «Iumenexmyanoui mepedsici» 6a3yemvcsi HA BUKOPUCTAHHI
ABMOMAMUZ0BAHUX CUCMEM, KT 30ILCHIOIOMb GlIACHY 2eHepayilo, MOHIMOPUHE Ma po3nooil
NOMOKI8  eNleKMpUYHOi eHepelii 3 Ypaxy8awHAM 6UMOZ CHOXdCU8aua Onisl OOCACHEHHS
MAaKcumanvHoi  egpekmuernocmi  enepeocnodxcusants.  PYHKYIOHYBAHHA — eHepeemUui4HO20
CeKmopy 3abe3newyemvcs 3a paxyHox 0eyeHmpanizo8anux po3nooilenux oxcepen eHepeii, oe
Ooicepena eenepayii enekmpoenepeii po3ocepeddiceti Ha neeHill mepumopii abo 10KATbHOMY
00 ’exmi. [Ipocmoposa 10oKanbHICMb BUBHAYAE THOUBIOYANbHI BACMUBOCTE NO2OOHUX VMO8, SKI
8 OesKitl Mipi 8IOpI3HAIOMbCA BI0 3A2ALHO20 NO200HO20 CMAHY, WO BI0CMEN’CYEMbCS
JIOKAbHUMU  Memeocmanyiamu 6 pamxax Memeoponoeiunoi [nobanvnoi Ilocoou. bys
PO3pobNeHull ma 6ucOmMosIeHUll MOOYIb 00pPOOKU OAHUX, WO HAOX00AmMb 3 8eb-catmis
Memeocepgiciea ma JNOKANbHO20 MOOYII0 MOHIMOPUHSY NAPAMEMPI8 HABKOIUUUHBLO2O
cepedosuya, WO posMiWeHull y 6U3HAYeHill J0Kayii po3noodileHux odxcepesl eHepeii.
Pezynomamu, wo ompumyromoscs nicis o6pobKu 0aumux, 0aromev MOMCIUBICMb Gopmysamu
VMOYHEHUNl NPO2HO3 N0200U Y GUSHAYEHIU NPOCMOPOSIU J0KAYIl 3 Memor ONnmumMaibHO20
@DyHKYIOHYBAHHS PO3NOOINEHOT eNeKMPUUHOL cucmemu.

Knrwowuoei cnoea: nokanvha enekmpuuna cucmemad, po3noodileHi Odxcepena eHepeii,
MOHIMOPUHE —NApaAMempie  OMmMouyIY020 cepedosud, NPOSHO3 N0200U, eghekmugHe
@DYHKYIOHYBAHHS, THMENEeKMYANbHUN AHANI3 OAHUX.

Introduction. The concept of "SmartGrid" is based on using automated systems carried

out their own generation, monitoring and distribution of electricity taking into consideration the
consumer requirements to achieve maximum efficiency in energy consumption [1]. The
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functionality within the energy sector is ensured by both a centralized facility and decentralized
distributed energy resources (DER). These DERS scattered over an appropriate territory or local
object are combined into a single microsystem (viz. MicroGrid). The system has some
advantages compared to the central power supply, since there is no need to build new generating
capacities, long power transmission lines and distribution networks which, in turn, require
significant capital investments and additional electricity losses. The MicroGrid power supply
is organized by integrating low-power energy resources to maximize their adaptation to the
necessary power consumption. In general, the MicroGrid consists of several electricity
resources, a battery for power accumulation and the means for regulating electricity flow
(Fig. 1) [2]. At the same time, in the MicroGrid framework there is the possibility for any
consumer to be quickly connected to the central power grid in the case of overload or voltage
fluctuation, which results in the significant increasing the reliability of power supply.
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Fig. 1. The MicroGrid Framework

The modern development in the electrical power industry is characterized by the
growing DER application used the power generated by solar panels and wind generators [3].
The productivity of such renewable energy sources depends on the weather condition in the
area where these are operating. Illumination level and ambient temperature are the main
environmental parameters affected the electrical energy generation by photovoltaic panels.
Therefore, the electrical power produced by solar panels has been increased with the increasing
in the solar radiation intensity on the one hand, and decreased with increasing in the panel
temperature on the other hand [4]. The photovoltaic panel temperature has been determined by
the environmental conditions where this panel is operating, which, in addition to the solar
radiation mentioned above, include the ambient temperature and humidity. Similarly, the wind
generator power depends on the wind speed, formed, in turn, by the atmospheric factors such
as the pressure and the air humidity [5].
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The MicroGrid is characterized by the fact that its generation resources are distributed
over a certain territory or local object i.e. it is determined by the specified locality. Such a spatial
locality has certain individual feature formed a local weather profile slightly different from the
general weather profile determined by the local weather stations. The particular area with
specific vegetation landscape and accessible water resource determines the environmental
difference where DERs are located. In order to optimize the DER operation, the weather
forecast should be performed in the appropriate location during a time. The task has been
resolved within the Meteorological Global Weather framework comprised the weather probes,
meteorological satellites and local weather stations. All these facilities provide the necessary
information used in creating an appropriate meteorological model. Further, the probable
weather parameter values occurred in the area during a time based on this model are formed
[6]. But in reality with a high probability degree, the weather condition in the DER location
would, to some extent, differ from the ones determined by the Meteorological Global Weather
framework affected the DER efficiency. The problem resolution is, perhaps, to use a local
measuring module monitored the environment in order to provide data used in correcting the
predicted current weather for improving the appropriate efficiency of electrical generation
resource [7].

The problem announcement. The purpose of the work is to design and produce the
module for processing data coming from both the weather service website and a local portable
electronic environment monitoring module placed at the appropriate DER location. The results
obtained after the data processing make it possible to form a corrected weather forecast in a
specified location for the MicroGrid optimal operation purpose.

Results of the research. In the Fig. 2 is shown the structure of the data processing
module.
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Fig. 2. The data processing module

Data on weather parameters are obtained from the great number of public and private
professional weather stations (more than 40 thousand items) [8]. These weather stations are
connected to the global weather monitoring network, the each one contributed additional data
sets, and the computational models are refined on the basis of such sets to forecast more
carefully the weather for the nearest time intervals [9]. The weather service (or the weather
website) usually specializes in providing detailed weather reports getting access to its own API
and database with the weather reports and correspondent geolocations. Weather APIs provide
the access to both real-time weather data and forecasts, at the same time allowing for users also
getting access to hourly and daily forecasts, as well as long-term forecasts.

Data on the weather parameters occurred in a certain area are obtained using a portable
electronic module for environmental monitoring consisted of a microcontroller and sensors that
collect the necessary data from the environment and transfer them to the microcontroller's
memory. Communication between sensors, as well as with microcontrollers, is provided by
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appropriate radio modules. Access to the data stored in the microcontroller’s memory, their
exchange and general storage is provided by web-server connected to a cloud data storage
service.

In the Fig. 3 is shown the data transmitted from the local environment monitoring
module to web-server after inquiring. Module’s microcontroller forms a virtual COM-port
thereby the necessary data from sensors are transmitted.
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Fig. 3. Result of inquiry implementation

The information processing module performs preliminary processing to the received
data that includes determining the value set of all available features in each data point from the
data massive. Each feature expresses a certain value of the feature space, which places the data
point in a certain location of such space. The dynamic weather evolution occurred during a time
is described with an attribute set. Based on the feature space vector value, the data intellectual
analysis is carried out with subsequent visualization for the obtained results (Fig. 4). The main
techniques used in the processing module are as follows: 1) At the beginning Statistical
Hypothesis Test and Regressive Analysis is implemented to ensure the correctness into input
data and assign the appropriate attributes; 2) On the base of attribute value the feature space is
formed using Clasterisation, Tree Solution and Assotiation Rules Formation methods.
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Fig. 4. The data intellectual analysis
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In the Fig. 5 is shown the initial steps in forming the feature space along with finding
an attributive value.
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Fig. 5. Finding an attributive value to form the feature space from data

In fact, predicted solar generation from solar panels installed in determined location
does not often coincide with real solar generation because the predicted generation has been
evaluated from meteorological conditions for necessary location based on the general weather
within the Meteorological Global Weather framework (Fig. 6). So, the presented fact confirms
the purpose for using additional complementary facilities to correct the current weather forecast
for appropriate space location where the generation resources are distributed.
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Fig. 6. The predicted and real solar generation in determined location
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Conclusion. The MicroGrid is characterized by the fact that electricity generation
resources are located in a distributed area of DER facilities. DER’s spatial locality determines
the appearance some different weather conditions compared to the general weather condition,
implemented by the local weather stations within the Meteorological Global Weather
framework. A module for processing data coming from both the weather service website and a
portable electronic local environmental monitoring module, located at an appropriate location,
was designed and produced. The results obtained after the data processing make it possible to
form the corrected weather forecast in a specified location for the MicroGrid optimal operation.
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