DOI: 10.15587/1729-4061.2025.322917
DETERMINING THE IMPACT OF

A MAGNETOELECTRIC GENERATOR ON THE
OPERATION OF A LOCAL DISTRIBUTION
NETWORK (p. 6-14)

Vadim Chumack

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-8401-7931

Teimuraz Katsadze

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-8365-0046

Volodymyr Bazenov

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-1622-5207

Mykhailo Kovalenko

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-5602-2001

Olexandr Geraskin

National Technical University of Ukraine

"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-4651-4579

The object of this study is electromagnetic processes in a mag-
netoelectric generator with a capacity of 15 kW, operating in a local
distribution network.

Using a magnetoelectric generator in parallel with a local dis-
tribution network makes it possible to improve the reliability and
efficiency of such a system.

The advantages and disadvantages of the options for regulating the
load characteristic of magnetoelectric generators for low-power energy
complexes, for example, mini-hydroelectric power plants, have been
analyzed. A system for regulating the output voltage of magnetoelectric
generators with a capacity of up to 15 kW has been proposed and im-
plemented using known and available semiconductor circuit solutions.

Several options for connecting individual coils of the generator
armature winding with excitation from permanent magnets were in-
vestigated; the external characteristics corresponding to these options
are shown. It is shown that when connecting the generator armature
winding coils in parallel groups, it is possible to obtain the least
distortion of the output voltage. At a load of 0.5-1.1I,, the rigidity
of the characteristic allows it to meet the regulatory requirements of
-10 %...+5 % of the rated voltage.

Analysis of the operation of a magnetoelectric generator when
controlled by triacs at a given voltage range and when operating on
variable active resistance without the use of semiconductor regulators
has been carried out.

The forms of the generator output voltage on real samples with
different control schemes are presented. The possibility of connect-
ing an autonomous generator to a local distribution network in the
absence of load for the purpose of implementation on the electricity
market has been investigated. The form of the output voltage with
the least distortion acceptable for the distribution network according
to the standards for the quality of electric energy has been selected.
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The study focuses on the reliability assessment of distribution
power networks operating at voltages up to 110 kV, addressing the
challenges of increasing loads, aging infrastructure, and the inte-
gration of renewable energy sources. A novel method and model for
reliability assessment are proposed, incorporating failure rates, reco-
very times, and topological characteristics of networks. The research
identifies critical factors influencing network reliability, including the
level of redundancy, operational conditions, and climatic impacts.
Notable findings show that network points with multiple feeder con-
nections demonstrate the highest reliability, exceeding 99.99 %, while
those with single-transformer configurations are the most vulnerable
to failures. The average failure rate for overhead lines is calculated at
1.29 failures per 100 km annually, with recovery times reaching up to
40 hours for critical nodes.

The results are explained by the interplay of structural and oper-
ational factors, where redundancy significantly enhances reliability,
and outdated equipment increases vulnerability. The study’s distin-
guishing feature lies in its use of Markov processes to dynamically
model failures and recoveries, offering a comprehensive framework
compared to traditional static methods. The practical applications of
the results include improving network design through enhanced re-
dundancy, optimizing maintenance strategies for critical elements, and
supporting the integration of Smart Grid technologies. These findings
contribute to the development of more resilient and efficient power
distribution networks, adaptable to modern operational demands.

Keywords: distribution networks, power reliability, Markov pro-
cesses, redundancy assessment, failure rate.
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A lot of major industrial applications use three-phase Wound
Rotor Induction Motor Drive Systems (WRIMDS), particularly in
cement mills because of their performance control capabilities. When
a power supply is subjected to the unbalanced voltages, the motor per-
formance is affected. The object of the study is the Wound Rotor In-
duction Motor Drive Systems under unbalanced supply voltage. The
subject of this research is the effect of harmonics under unbalanced
supply conditions on the rotor circuit of WRIM with the presence of
rectifiers and the chopper circuit. The investigation assesses the stator
current, the rotor current, and electromagnetic torque components
using a mathematical equivalent circuit representation.

The analysis of this study presents the way for predicting the
whole harmonic frequencies that belong to the currents of the stator,

the rotor current, and the electromagnetic torque in terms of supply
frequency and the rotor slip. The simulation and the proposed ma-
thematical model results have shown good accuracy. The results show
that the performance of WRIM, the variation of the motor currents,
and the torque pulsation are dependent on the magnitude of the
voltage unbalance factor and the duty cycle of the chopper circuit.

The results of this study demonstrate that the unbalanced supply
voltage has a negative impact on the increase of stator harmonic
currents injected from the rotor side, rotor harmonic currents, and
torque pulsation; as a result, the performance of WRIMDS has been
derated. It is noticed from the results that the obtained currents are
accurate, excluding the currents at a slip of one sixth in which a note-
worthy variance is observed. The speed ripple is increased by 0.38 %,
and torque ripple by 16.6 % when the voltage supply unbalance factor
varies from (0 to 10) %.

Keywords: WRIMDS, rotor chopper circuit, voltage unbalance,
harmonic analysis, torque pulsation.
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PVC or Polyvinyl Chloride is a thermoplastic polymer, cheap,
and can be used to make pipes and fittings. PVC pipes can be used

to make low-power wind turbine blades. PVC pipes have good me-
chanical properties, including impact strength, high flexibility, vi-
bration resistance, and hydrostatic pressure. To modify the pipe into
a wind turbine blade that is strong against loads and has torsional
resistance, an efficient design and manufacturing method is needed.
In the blade design, an aerodynamic analysis is also carried out to
obtain maximum energy from the wind turbine which is the result
of the blade design performance. The goal is to find a way to build
a turbine blade using PVC pipe and the best aerodynamic behavior
of the fluid around the turbine rotor. This research is based on the
CFD simulation method and experimental studies using a wind tun-
nel. Based on the results of the ANSYS CFD simulation at the elbow
end of the PVC pipe turbine blade with an angle of attack of 15°
and 30°, it can increase the torque by about 200 % compared to with-
out the elbow end. CFD simulation was conducted to test the load
on the PVC pipe blade with wind speeds of 5 m/s, 6 m/s, and 7 m/s,
and angle tip widths of 100 mm, 110 mm, and 130 mm. The torque
generated by the turbine is influenced by the width of the elbow
tip, where the maximum torque is achieved by an elbow tip width
of 110 mm. Based on the optimization results, the turbine can pro-
duce the best torque performance with the lowest stress generated
from the load. The results of the von Mises stress analysis show that
the stress that occurs on the turbine blade is the lowest, making it
the safest and most reliable design. The results of the torque analysis
show that the addition of an elbow tip can increase the torque on
the turbine blade.

Keywords: wind turbine, PVC pipe propeller, optimization,
stress analysis, CFD simulation.
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This research focuses on developing a cost-effective non-intrusive
load monitoring system (NILM) to identify household appliances
using machine learning, specifically the k-nearest neighbors (kNN)
algorithm which is not disturbing the existing system. The object of
this research is the process of appliance identification based on power
consumption characteristics in residential energy monitoring. The
main problem to be solved is the lack of accessible, affordable, and
efficient tools for monitoring household electricity consumption, as
existing solutions are often costly or require complex installations.
Existing solutions are expensive or require complicated setup. This
research seeks to design a low-cost NILM that can identify household
appliances without invasive system while ensuring high accuracy.
This study successfully designed and implemented an electrical
recording device that integrates machine learning algorithms, achiev-
ing an identification accuracy of 83.33 % across six test scenarios
involving various household appliances. The findings of this study
show that utilizing active power and power factor as classification
parameters allows for effective equipment identification. The mode-
rate accuracy of the system indicates that the proposed design is
quite promising but can be improved with more advanced algorithms
and additional sensor data. The resulting system is cost-effective
due to its inexpensive components which are achieved due to the
modular design and the use of inexpensive components, such as the
Wemos D1 mini and PZEM-004T V3 sensors, which simplify imple-
mentation and enhance system scalability. Its built-in LCD provides
real-time monitoring without the need for internet connectivity. This
research demonstrates the feasibility of a scalable and cost-effective
NILM system, which can be further improved with advanced algo-
rithms and additional sensor data for broader applications in smart
energy management.

Keywords: non-intrusive, monitoring, appliance, identification,
kNN, smart, grid, energy, logger, power, consumer.
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The object of this study is the process of calculating the distri-

bution of heat generation and energy consumption by heat sources.




The task addressed was estimating the seasonal heat generation by
a combined heat source with an air heat pump. A methodology for
quantifying the seasonal heat generation and energy consumption

by sources as part of a combined heat source with an air heat pump
has been devised. This methodology makes it possible to take into
account different bivalent operation schemes, variable mode of the
heating system, and different lectricity tariffs. The ability to take
these factors into account increases the accuracy of the results but
also increases the complexity of the calculation process. In order
to automate the calculation using the devised methodology, an
algorithm was built, and an example of its implementation was
demonstrated. The results show that the distribution of seasonal
heat generation largely depends on the values of the bivalent point
temperature and the heat pump shutdown temperature. In addi-
tion, they demonstrate the dependence of the calculated amount
of heat consumed during the heating period and the distribution of
its generation between sources on the number of the last heating
periods taken into account. With a decrease in the number of past
heating periods taken into account, the amount of heat consumed
per season gradually decreases and the share covered by the heat
pump increases. This indicates a gradual decrease in the duration of
low temperatures in winter and proves the importance of relevance
of the climatic data used for analysis.

The methodology devised in this study makes it possible to de-
termine the appropriate ratio of thermal power of heat sources in a
combination and increases the accuracy of calculating the payback
period of equipment.

Keywords: air source heat pump, hourly temperature data,
bivalent point.
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This study introduces a novel approach to estimate the higher
heating value of coal using real-time operational data from coal-fired
power plants, addressing a significant gap in conventional metho-
dologies. Traditionally, coal quality assessments involve extensive
laboratory testing, which is impractical for real-time applications.
This research develops a practical alternative by leveraging opera-
tional parameters such as main steam pressure, temperature, load,
condensate flow, and coal flow as indicators of coal’s calorific value.

The model developed in this study bypasses the time-consuming
processes associated with traditional methods, enabling real-time
estimation of coal’s higher heating value. Empirical validation shows
the model’s high predictive accuracy, evidenced by an R? value of
0.9666, indicating that it accounts for approximately 96.66 % of the
variance in higher heating value. These results are supported by low
mean square error and root mean square error values, underscoring
superior performance compared to conventional methods.

The effective use of operational data not only addresses the chal-
lenge of real-time higher heating value estimation but also optimizes
the combustion process and enhances power plant efficiency. The
practical application of these findings is pivotal for real-time coal
quality control and plant performance management, providing a cru-
cial tool for optimizing energy management.

In conclusion, this research successfully develops and validates
a data-driven approach for the real-time prediction of coal’s calorific
value. This approach holds potential for widespread application,
thereby improving energy management and operational efficiency in
an industry that remains a major global energy provider.

Keywords: predictive modeling, coal-fired power plant, higher
heating value, real-time predictions.
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BU3HAYEHHS BIUIUBY MATHITOEJIEKTPHYHOI'O TEHEPATOPA HA POBOTY JIOKAJIBHOI PO3IOALIBYOL
MEPEXI (c. 6-14)

B. B. Yymax, T. JI. Karjagse, B. A. Baxkeros, M. A. KoBasekHo, O. A. Tepackin

O6’eKTOM JOCIIi/PKEHHS € eJIeKTPOMATHiTHI IIPOIlecH B MarHiTOeJIeKTPUIHOMY TeHepaTopi MOTYXKHICTIO 15 KBT, 1110 Mpalfoe Ha JOKaIbHYy
PO3IOAINIBIY MEpexKy.

BuKopucTaHHS MarHiToeJIeKTPUYHOro reHepaTopa NapasiesbHO 3 JJOKaJIbHOI PO3IOAIIBI0I0 MEPEXKEI0 /103BOJISAE MiZABULUTY Ha/liliHICTh
Ta e()eKTUBHICTh POOOTH TaKOI CUCTEMH.

IIpoanasizoBaHo IepeBary i He[oJIiKA BapiaHTIB PeryJI0BaHHs HaBaHTAXKyBaJIbHOI XapaKTePUCTUKU MarHiTOEJIEKTPUYHUX FeéHepaTopiB
JIJIsT MQJIOIIOTY)KHUX €HEPTrOKOMILIEKCIiB, Hanpukiaj, MiHi-TEC. 3anmpornoHOBaHO Ta peasi3oBaHO CUCTEMY PETY/JIF0BAaHHS BUXiJHOI HAIpyru
MAarHiTOeJIeKTPUYHUX MeHepaTopiB MOTYXKHICTIO 10 15 KBT 3a JOIIOMOroX0 BiJOMUX Ta JOCTYIIHUX HaIliBIIPOBIJHUKOBUX CXEMHUX pillleHb.

JlocifpkeHo fieKisibKa BapiaHTiB 3’€/JHAHHA OKPEMMX KOTYLIOK OOMOTKH SKOPsl TeHepaTtopa 3i 36y/PKeHHAM Bifl TIOCTifHMX MarHiTiB Ta
ITOKa3aHO BiMOBi/IHI 1M BapiaHTaM 30BHIITHI XapaKTepHUCTUKH. IToKa3aHo, MO IPH 3’€IHAHHI KOTYIIOK OOMOTKH SIKOpsI TeHepaTopa mapa-
JIeJIbBHAUMU I'pyllaMU MOXJIMBO OTPUMATH HaliMeHIlle CIIOTBOPeHHs BUXifHOI Hanpyru. ITpy HaBaHTa)keHHI Bif 0.5-1.1 I, 5)KOPCTKiCTb XapaKTe-
PUCTHKH JI03BOJISIE BiioBiae HOpMAaTUBHUM —10 %...+5 % Bil HOMiHaJIbHOI HAIIPyTHU.

TIpoBezieHO aHaATI3 POGOTH MAarHiTOEJIEKTPUYHOrO reHepaTopa Py KepyBaHHI 3a OITOMOT0I0 CUMIiCTOPIB ITpH 33/laHOMY Zlialla30Hi HAIIpy-
I'l Ta Ipy Po6OTi Ha 3MiHHMI aKTUBHU OIip 6€3 BUKOPUCTAHHS HAIliBIIPOBiTHUKOBUX PETY/ISTOPIB.

IIpencrasieHi (opMu BUXiZIHOT HAIIPYT'H reHepaTopa Ha peaTbHUX 3pa3Kax IIPH Pi3HUX CXeMax KepyBaHHS. Jl0CIIi/[KeHO MOXKJIUBICTB Mijl-
KJIFOYEHHsT aBTOHOMHOTI'0O 'eéHeparTopa Ji0 JIOKaJIbHOI PO3IOAiIBI0l MepeXXi B yMOBaX BiZICyTHOCTI HaBaHTa)KEHHs 3 METOIO peaslisalil Ha puHKy
esiekTpoeHeprii. Bubpana ¢opmMa BHUXiZHOI HAaNIpyrW 3 HalMEHIINM CIIOTBOPEHHSIM, NMPUHHATHUM IS PO3TIO/iIBHOI eJIeKTPUYHOI Mepexi
3riJHO HOPM CTaHAAPTY 100 AKOCTi eJIEKTPUYHOL €Heprii.

KUrro4oBi cjioBa: Mar"iToeseKTpUYHUI reHepaTop, cTabimizalisi Halpyry, po3MoAiabya JIOKaJIbHA Meperka, SIKiCTb eJIeKTPUYIHOI eHeprii.
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PO3POBKA METOJIUKH OIIHKH HAJIMHOCTI PO3MOALIBHUX EJTEKTPUYHUX MEPEXX HAIIPYT'OXO /10 110 B (c. 15-23)

Fariza Abilzhanova, Felix Bulatbaev, Aizada Kuanyshtaeva

JocifikeHHs 30cepePKeHO Ha OLiHIIi HaZiifHOCT] PO3MOAI/IBHUX eJIEKTPOMEPEX, 110 IPAII0I0Th 3 HAIIPYyrolo A0 110 kB, BUpillytouu npo-
6s1eMU 36ibLIIEHHS HaBaHTaXKeHb, CTapiHHSA iH(MPACTPyKTypH Ta iHTerpallii Bi/[HOBIIOBAHUX JpKepeJl eHeprii. 3aIpornoHOBaHO HOBUM MeTO
i Mofies1b Uil OLIHKY HAZAiHOCTI, 1[0 BKJIIOYA€E YACTOTY BiJMOB, YacC BiJHOBJIEHHS Ta TOIOJIOTiYHI XapaKT€PUCTHUKU MepexK. JocipKxeHHs
BU3HAaYae KPUTHUYHI (haKTOPH, 1110 BIUIMBAIOTh Ha Ha/liliHICTh MepeXki, BKJIIOUalouu piBeHb pe3epBYBaHH:, YMOBH e€KCILTyaTallii Ta KiiMaTUuHi
BILUTMBU. [IOMITHI pe3y/ibTaTH MMOKa3yI0Th, [0 TOUYKN Mepexi 3 KibkoMa 3’eJHaHHAMU (ifiepiB 1eMOHCTPYIOTh HAalBUILy Ha/ilfHICTB, IO Ie-
pesuiye 99,99 %, TOAi SIK TOYKH 3 KOH(Irypaliero 3 ofHIM TPaHC(HOPMATOPOM € Hal6LIbII Bpa3iuBUMH 0 360iB. Cepe/iHs 4acToTa BiMOB
7151 IOBITPSIHUX JIiHIH po3paxoBaHa Ha piBHIi 1,29 BizmoB Ha 100 KM Ha piK, a 4ac BifHOBIEHHS focsrae o 40 TOAUH /AJisl KPUTUIHUX BY3JIiB.

Pe3ysIbTaTH TOSICHIOIOTBCS B3a€EMOJIIEI0 CTPYKTYPHUX i eKCILTyaTalifHUX (pakTopiB, /e pe3epByBaHHS 3HAYHO IIi/IBUIIYE HAZiiHICTB,
a 3acrapisie 06s1a/iHaHHs 301JIbIIy€e Bpa3IMBicTh. BiZMiHHOIO PHCOIO OCTi/PKEHHS € BUKOPUCTAHHS MapKiBChbKUX IPOLIeCiB It JUHAMIYHOTO
MOJIe/TFOBaHHS 3001B i BiJHOBJIEHHS, TIPOIIOHYIOYN KOMILJIEKCHY CTPYKTYPY ITOPiBHSHO 3 TPaJUI[ifHUMU CTATUIHUMH MeToziaMu. ITpakTiyHi
3aCTOCYBaHHsI pe3y/IbTaTiB BIUIIOYAIOTh YOCKOHAJIEHHS AU3aliHy Mepexki 32 paXyHOK IIOKpPAaIleHOro pe3epByBaHHs, ONTUMIi3allilo cTpaTeriii
00CIyTOBYBaHHS KPUTHUHHX €JIEMEHTIB Ta MiATPUMKY iHTerpanii TexHosoriit Smart Grid. Lli BUCHOBKY CIPUSIIOTH pO3pPOOIi GifbII CTIMKNAX
i e(heKTUBHUX MePEeX PO3MO/IiTy eJIeKTPOeHEePTil, aJallTOBAaHUX JI0 CYYaCHHUX eKCIITyaTallillHIX BUMOT.

KurrouoBgi cioBa: po3nofiiibHi Mepesxi, HafiliHiCTb esleKTpoeHeprii, MapKiBChbKi ITpoliecH, OIiHKa pe3epByBaHHs, iIHTEHCUBHICTb BiZIMOB.
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INEHTU®IKAIIA BIIJIMBY IIEPETBOPIOBAYA POTOPA HA POBOYI XAPAKTEPHCTUKHN ACMHXPOHHOTI'O /IBUT'YHA
KOB3AIYOI'O KIVIBITAA KEPYBAHHS IIEPEPUBHUKOM 3A YMOB JUCBAJIAHCY HAIIPYT'Y MEPEXI (c. 24-34)

Hilmi Fadhil Ameen, Ali Abdulqadir Rasool

BaraTo IMpOMMCJIOBUX 3aCTOCYBaHb BUKOPHCTOBYIOTh TpH(a3Hi aCHHXPOHHI /BUT'YHM 3 06epToBUM poTopoM (AJIOP), oco6inBoO Ha Iie-
MEHTHHX 3aBOflaX yepe3 iXHi MOXUIMBOCTI KOHTPOJIIO MPOAYKTUBHOCTI. Komm /prepesio sKMBJIEHHS MiAfaeThcsl He30aJIaHCOBaHIN Harpysi,
Iie BIUIMBAE HA IPOAYKTUBHICTh ABUTYHA. O6’€KTOM JIOC/Ii/PKEHHS € CHCTEMU IPUBO/Y aCMHXPOHHOTO JIBUTYHA 3 HAMOTAaHUM POTOPOM 32
HECUMEeTPUYHOI HaIlpyT' XKUBJIEHHs. IIpeiMeToM aHOoTo JOC/Ii/KEHHS € BILUIMB TapMOHIK 32 YMOB He36a/1aHCOBAHOTO JKUBJIEHHS Ha POTOp-
He Kinblle AJIOP 3 HasIBHICTIO BUNIPSAMJISTYIB Ta CXeMy IIepepUBHUKA. [lOCITi/PKEHHS OIIHIOE CTPyM CTaTopa, CTPyM POTOpA Ta KOMITOHEHTH
€JIEeKTPOMAarHiTHOr0 KPyTHOT'O MOMEHTY 32 JIOTIOMOI'0I0 MaTeMaTUYHOTO IIPeZCTaBIeHHs eKBiBaJIEeHTHOI CXeMMU.

AHaJti3 IOTO JOCJI/[KEHHS ITPEACTABIISE CIIOCiO MPOrHO3yBAaHHS MTOBHUX TAPMOHIYHHX YaCTOT, SIKi HaJIeXXaTh CTPyMaM CTaTopa, CTPyMy
poTOopa Ta eJIeKTPOMArHiTHOIO MOMEHTY 3 TOUKH 30Dy YaCTOTH YKMBJIEHHS Ta KOB3aHHS poTOpa. Pe3y/ibTaTi MOJIe/II0BaHHS Ta 3alIPOIIOHOBAHOL
MaTeMaTU4YHOI MOZieJIi ITOKa3aIu XOPOULy TOUHICTb. Pe3y/IbTaTh IOKa3yroTh, 1110 IPOAYKTHUBHICTh A/IOP, 3MiHa cTpyMiB ABUIYHA Ta IMyJbcallil
KPYTHOT'O MOMEHTY 3aJIeXKaTh BiJf BeIMYMHM KoediljieHTa Aric6aIaHcy Hallpyru Ta po60uoro UKLy CXeMU IIepepUBHUKA.

Pe3ysibTaTH I[bOTO JIOCTI/KEHHSI JeMOHCTPYIOTh, 1[0 He30aJaHCOBaHA HAIpyra >KUBJIEHHS Ma€ HeraTUBHUI BIUIMB Ha 301/IbIIEHHS
TapMOHIHHUX CTPyMIB CTaTOpa, 10 Ha/[XO[ATh 3 O0KY POTOpA, TApPMOHIMHMX CTPYMiB POTOpa Ta My/bcaliii KpyTHOTO MOMEHTY; B pe3y/IbTaTi



npoayKTuBHicTE A/IOP Gysa 3HIDKeHA. 3 pe3ysIbTaTiB MOMiYeHO, [0 OTPUMAaHI CTPYMH € TOYHHMH, 33 BUHATKOM CTPYMiB i3 KOB3aHHSIM Ha
OJIHY IIOCTY, y SIKMX CIIOCTepiraeThbcst omitHa gucrepceist. Ilysbcarii mBugKocTi 36i1bInytoThest Ha 0,38 %, a Imy/bcallil KpyTHOIO MOMEHTY — Ha
16,6 %, kot KoedilieHT ArcOaIaHCy [PKepeIa )XUBJIeHHs 3MiHoeThest Bif (0 0 10) %.

Kurrouosi coBa: A/IOP, cxeMa pOTOPHOTO IT€pepPUBHHUKA, JUCOAIAHC HAIIPYTH, FADMOHIYHUI aHaIi3, ITyJIbCallisl MOMEHTY.
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ONTHUMI3AIIA KOHCTPYKIIIT ITPOITEJIEPA BITPOTYPBIHU 3 BUKOPUCTAHHAM MATEPIAJIY TPYB IIBX
3 OBJIAZHAHHSIM HAKOHEYHHKA (c. 35-45)

Akhmad Faizin, Bagus Wahyudi, Hangga Wicaksono, Satworo Adiwidodo, Mohammad Sukri Mustapa

TIBX a6o mosTiBiHUIXJIOpH, — Iie TEPMOILIACTUYHUH ITOJTiMep, ITIO € /IeIIeBUM i MOYKe BUKOPHCTOBYBATHCSI /TSI BATOTOBJICHHS TPYO i (hiTHHTIB.
3 tpy6 IIBX Mo)XHa BUTOTOBJIATH JIONATi BiTporeHepaTopiB Masioi moTyxHocTi. IIBX Tpy6u MaloTh XOpollli MexaHiuHi BJIacTUBOCTI, BK/IIOYA-
FOYM YAAPHY MII[HICTb, BUCOKY THYYKiCTh, CTIMKiCTh /10 Bibpariil Ta rizpocrarnaHoro Tucky. Ilo6 mepeTBopuTH TpyOy Ha JIONIATKy BIiTPOBOI
TypGiHHY, sIKa BUTPUMY€E HaBaHTA)KEHHs Ta Ma€ CTIHKiCTb 10 KpyYeHHs, OTpi6eH edheKTUBHUI AU3aliH i MeToJ, BUPOOHULITBA. Y KOHCTPYKIIT
JIoTIaTi TAKOXK BUKOHYETHCS aepOJUHAMIYHUM aHai3, 1106 OTpUMaTH MaKCUMAaJIbHY €Heprilo Bifi BiTpsiHOI TypOiHH, 1[0 € Pe3y/IETATOM POOOTH
KOHCTPYKIIil sionati. MeTa 1osisirae B ToMy, 1106 3HaiTH cI10ci6 1o6y/lyBaTH JIOIIaTKy TypOiHM 3a JjoroMororo IIBX Tpy6u Ta Haiikparoi aepo-
JIMHaMIiuHOI MMOBEiHKM PiZIMHU HAaBKOJIO poTopa Typ6iHu. Lle focaimxeHHs 6a3yeTbca Ha MeTozi CFD Mozie/lFoBaHHS Ta €KCIIepUMEHTaTbHUX
JIOCJTi/KEHHSX 3 BUKOPHUCTAHHSM aepOAMHAMITHOI Tpy6H. 3rifiHO 3 pesynbratamu MojiestoBaHHs ANSYS CFD Ha kiH1ji stonati Typ6inu 3 ITBX
TpyOU 3 KyToM ataku 15° i 30°, 11e Mojke 301/IbIIUTY KPYTHUI MOMEHT NPUOIM3HO Ha 200 % 1opiBHSHO 3 6e3 kosiHa. CFD-MozeoBaHHS 6y10
TIPOBEZIEHO /7151 TIePeBipKY HaBaHTAKeHHS Ha JIOMATKy Tpyou 3 IIBX mpu mBHIKOCTI BiTpy 5 M/C, 6 M/C i 7 M/c, i IMpHUHi KyTa HAKOHEYHUKA
100 MM, 110 MM i 130 MM. KpyTHUII MOMEHT, CTBOPIOBAHUI Typ6iH0}0, 3aJIEXKUTD BiJ MIMPUHU HAKOHEYHMKA KOJIiHa, /e MAaKCUMaJIbHUI KpyT-
HHUII MOMEHT JJOCSITA€ThCSI IIMPUHOI0 HAKOHEYHHKA KoJliHa 110 MM. BUXoAs1uU 3 pe3ysIbTaTiB onTuMizallii, Typ6iHa Mo)ke BUPOOGJIATH Halikpa-
Ui KPyTHUI MOMEHT i3 HaliMEHIIIO0 HAIIPyrolo, CTBOPIOBAHOIO Bijl HABaHTa)keHHs. Pe3y/bTaTul aHai3y Hanpyru ¢oH Miseca I0Ka3yIoThb,
110 HAIIPYTa, SIKa BUHUKAE Ha JIOMAaTi TypOiHH, € HaiIMeHIIIo10, 10 po6GUTH 11 Halibe3neyHinIo Ta HaltHa i HHiII00 KOHCTpyKLieto. Pe3ynipratu
aHaJi3y KpyTHOIO MOMEHTY ITOKa3yloTh, 10 ZI0o/JaBaHH: HAKOHEYHHKA KOJIiHA MOXKe 301/IBIIUTH KPYyTHUII MOMEHT Ha JIoNaTi TypOiHU.

Kurrouosi coBa: BiTpoBa Typ6iHa, mmportestep i3 IIBX Tpy6u, ontumizanis, anatiz Hanpyr, CFD Mozie/1toBaHHS.
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MOHITOPUHT HEIHTPY3UBHOI'O HABAHTAYKEHH: EKOHOMIUYHUM ITIAXIT 10 IJEHTU®IKAIT IIOBYTOBOI
TEXHIKH 3 BUKOPUCTAHHAM MAIIMHHOI'O HABYAHH/ (c. 46-55)

Levin Halim, Reyvaldo Barthez, Nico Saputro

Ile mociipKeHHS 30cepe/PKEHO Ha PO3poOLi eKOHOMIUHO eeKTUBHOI CUCTEMM HEiHTPY3MBHOIO MOHITOPHHTY HaBaHTaxkeHHs (HMH)
JU1s igeHTUdiKaI] TOGyTOBMX IIPUIIAZIB 3a {OTTOMOTOK0 MAaIIHHOTO HaBYaHHS, 30KpeMa airoputmy k-Haitbmmkuanx cycigis (KNN), skuit He
3aBakae iCHyr04ill cucreMi. O6’€KTOM JJaHOTO JOCTIiPKEHHS € TIpoliec ifeHTndikanii mpruagy Ha OCHOBI XapaKTEPHUCTHK CIIOXKHUBAHHS €JIeK-
TpoeHeprii B eHeproMOHITOPUHTY >kUTIa. OCHOBHOIO IPOGJIEMOI0, SIKY HEOOXiZIHO BUPIIIUTH, € BiICYTHICTb ZOCTYIHUX, JOCTYITHUX Ta edek-
TUBHUX iIHCTPYMEHTIB /Il MOHITOPHHTY CIIO)KWBAHHS €JIEKTPOEHEPTil JOMOroCIIofapCTBaAMM, OCKIJIBKY iCHYIOUi pillleHHsI 4acTO € JOPOTMMU
260 BUMAraroTh CKJIQ[[HUX YCTAaHOBOK. ICHyloui pileHHs mopori a6o BUMAararTh CKJIQJHOTO HAJAIITYBaHHA. Lle JOCTipKeHHS CIIpSIMOBaHe
Ha po3pobky Hemopororo HMH, skuil Moxke izeHTH(iKyBaTH MOOYTOBY TeXHIKy 6e3 iHBa3MBHOI CUCTEMH, 3a0€3MeUyloul BUCOKY TOUHICTb.
Ile mocJmipkeHHs YCHIIIHO po3po6UIO Ta peastisyBaslo eJIeKTPUYHMI 3alUCYI0YHil IPUCTPIii, KUl iHTerpye arOPUTMH MAIIMHHOTO HaB-
YaHHS, JOCSITHYBIIN TOYHOCTI imeHTUdikarii 83,33 % y 1IecTH TeCTOBUX ClLieHapisax i3 3aydyeHHsIM pi3HUX NTOOYTOBUX IIpUJIafiB. PesynbraTtu
IIBOTO JIOCTiZPKEHHS MTOKA3yI0Th, [0 BUKOPHUCTAHHS aKTUBHOI MOTY)KHOCTI Ta KoedillieHTa IMOTY»XKHOCT] SIK ImapaMeTpiB Kaacudikarii 103B0-
Jist€ epeKTHUBHO ineHTH(iKyBaTH 061a/iHaHHS. [IoMipHA TOYHICTh CHCTEMH BKa3ye Ha Te, IO 3aIIpOIIOHOBAaHA KOHCTPYKILis € JI0CUTh 6araro-
006iI1s1109010, ajie 11 MOYKHA ITOKPAIUTH 32 JOTIOMOr0I0 GilbII JOCKOHAINX aJITOPUTMIB i OJATKOBUX JAaHMX AAaTYMKiB. OTprMaHa CHUCTeMa
€ eKOHOMIYHO e()eKTUBHOIO 3aB/sIKM HEZJOPOIMM KOMIIOHEHTaM, SIKi I0CATAIOThCS 3aBASKI MOAY/IbHIM KOHCTPYKIIiI Ta BUKOPUCTAHHIO HEZIO-
POruX KOMIIOHEHTIB, TaKUX sIK laTunky Wemos D1 mini Ta PZEM-004T V3, siki CIIpOIyIOTh BIIPOBaKEHHS Ta ITiJBULIYIOTh MacIITa00BaHICTh
cucremn. BéymoBarmii PK-aucrineil 3a6e3mnedye MOHITOPUHT Y peaTbHOMY 4aci 6e3 mifKIro9eHHs /1o [HTepHeTy. Le focmipKkeHHS ZeMOHCTpYe
3/[{iCHEHHICTh MacIITa60BaHOI Ta eKOHOMIUHO edeKTHBHOI crcteMyu HMH, siKy MOKHa Z0ZJaTKOBO BIOCKOHAJIUTH 32 JIOIIOMOT0I0 IIepe/JOBUX
JITOPUTMIB i JOZATKOBUX JJAHUX JATUYMKIB J71s1 GiIbII IIMPOKUX 3aCTOCYBaHb Y PO3YMHOMY YIIPaBJIiHHI eHepriero.

KUrrouoBi coBa: HeiHTPY3MBHMIL, MOHITOPUHT, NpwiIaj, ineHtudikanis, KNN, po3yMHUil, Mepexka, €Hepris, peecTparop, IOTYXXHICTb,
CITOXKMBAY.
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PO3POBKA METOJIMKHU OIITHKH CE30HHOI TEHEPAIIII TEIIJIOBOI EHEPTTi KOMBIHOBAHUM J>KEPEJIOM
TEILJIOTH (c. 56-67)

0. I'. TTorocos, II. O. ITaciuauk, €. O. KyriHko, B. I. Kozsunnaa, O. I. MeJasHIU4YeHKO, B. O. Ocurio

Po3ry1HyTO 06’€KT JOCIi/KEHHS — IIPOIeC PO3paxyHKy PO3IO/iTy TeHepallii TerIo0Boi eHeprii Ta CIOXKUBaHHsA €HepropecypciB xepesia-
MM TeTUIOTH. JJOCITiZKeHO IPo6IeMaTHKY OI[iHKM CEe30HHOI reHeparlil TeIIoBoi eHeprii KoMOGiHOBaHNM /DKEPEesIOM TeTJIOTH 3 TIOBITPSTHUM TeTl-
JIOBUM HacocoM. Po3po6ieHO METOAMKY OLiHKM Ce30HHOI reHepallii TerIoBoi eHeprii Ta CII0XXMBAaHHS eHepropecypeiB pkepesiaMu y CKIazi
KOMOGiIHOBAHOTO /PKepesia TeIIOTH 3 MOBITPSIHUM TEIIOBUM HAcocoM. J[laHa MeTOZiMKa [JO3BOJIsIE BpaxyBaTH pi3Hi GiBaJIeHTHi cxeMu po6OTH,
3MIiHHHI Pe)XMM CUCTEMU OIIJICHHS Ta Pi3Hi Tapudu eeKTpoeHeprii. 3aBAsKI MOXJIMBOCTI BpaxyBaTH 1ii (haKTOPH IiIBUIYETHCS TOUHICTh
Ta JleTalizallis pe3ysbTaTiB, ajie i 3pocTae CKJIAAHICTh Ta 00’€MHICTh Ipollecy po3paxyHKy. [yt Toro, 1106 aBTOMAaTH3yBaTH PO3PaXyHOK 3a
PO3pO6IIEHOI0 METOIUKOI0 6Y/I0 ITOGYAOBAHO AITOPUTM Ta ITPOJIEMOHCTPOBAHO IIPUKJIAJ HOTO peasisarii. Pe3y/bTaT ZOBOJSATS, 1[0 PO3IIOALT



CEe30HHOI IreHeparlil TerI0BoI eHepril 3HAYHOIO MipOI0 3aJIeKHUTH Bifl BEIMYMH IPUITHATOI TEMITEPATypPH TOUKK 6iBaJIEHTHOCTI Ta TEMITEpaTypH
BUMKHEHHS TeILJIOBOro Hacoca. KpiM Toro, BOHU eMOHCTPYIOTh 3aJIeKHICTh pO3PaXyHKOBOI KiJIbKOCTI TEIJIOTH CIIOXKUTO] 3a ONaII0BaIbHUN
repioz; Ta po3mnozity ii reHepariii MiXk /pKepesaMu Bifi KiTbKOCTI OCTAaHHIX ONATIOBAJILHUX I1E€Pi0/[iB, MPUUHATHX [0 aHaTi3y. [Ipu 3MeHIIeHHi
KiJIBKOCTI TPUIHATHUX OCTAHHIX ONATIOBATIBHUX ITE€PiO/IiB ITOCTYIIOBO 3MEHIITYETHCS BeJIMYMHA CITOXKHUTO] 32 Ce30H TeIJIOBOI eHepril Ta 361IbIy-
€TBCSl YaCTKa, SIKy IIOKPUBAE TEIUIOBUM Hacoc. 1le CBiJUUTD PO IOCTYIIOBE 3MEHIIEHHS TPUBAJIOCT] CTOSTHHS HU3BKUX TeMIIepaTyp 3MMOBUX
nepiofiiB Ta JOBOAUTH 3HAUYILICTh AKTYaJIbHOCTI KJIIMAaTUYHUX JaHUX, 110 IPUIMAIOThCS 10 aHAJI3y.

Po3po6sieHa B JJaHOMY JIOCJTi/PKEHH] METO/IMKa /I03BOJIsIE BUSHAYUTH JIOIJIbHE CITIiBBi/IHOLIEHHS TEIIOBOI ITOTY)XHOCTI /PKEPEJ TEIIOTH
y cKJIaii KOMGiHaIIi{ Ta Mi/[BUIIlye TOUHICTh PO3paxyHKy TEPMiHy OKYITHOCTi 06/1a/IHaHHS.

KUrrouoBi croBa: IOBITPSIHUI TETIOBUI HAcOC, IOTOAMHHI TeMITepaTypHi faHi, Touka 6iBaJIeHTHOCT.
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ITPOTHO3YBAHHS BHUIIOT TEIIJIOTHU 3TrOPIHHSA BYTL/L/IA HA BYTLUIbHUX EJIEKTPOCTAHIIIAX B PEXKUMI
PEAJIBHOT'O YACY 3 BUKOPUCTAHHAM EKCILUIVATAIIIMTHUX IIAPAMETPIB (c. 68-78)

Enrico Gultom, Dimas Angga Fakhri Muzhoffar, Muhammad Arif Budiyanto, Achmad Riadi, Andy Rivai

VY mociimpxenHi npeacTaBieHU HOBUI IiAXif AJi OLHKU BUIIOI TEIUIOTH 3TOPSHHS BYTLLIA 3 BUKOPUCTAHHAM €KCIUIyaTaliliHUX fa-
HUX, 110 HAZIXOAATD 3 BYTiJIbHUX €JIeKTPOCTaHIIiH y pesknuMi peasbHOTO 4acy, 110 J03BOJIsE 3aIlIOBHUTU MTPOTaJIMHU TPaJUIifHNUX MeToAiB. K
TIPaBUJIO, OIIiHKA SIKOCTi BYTiJUISI BKJIFOUA€E IMIMPOKi JJaGOPaTOPHi BUMTPOOYBaHHS, IO € HEAOIIIBHUM JIJTsI 3aCTOCYBAHHS B PEXKUMI PEaTbHOTO
yacy. B aHoMy sroctizpkeHHI po3po6IsieThCs MPaKTUYHA aJbTePHATHBA 3 BUKOPUCTAHHSIM TaKUX EKCILIyaTallillHUX IapaMeTpiB, sIK THUCK
i TeMIiepaTypa rocTpoi mapu, HaBaHTa)XeHHs, BUTpaTa KOH/IEHCATy i BUTpaTa BYTi/UIs, B IKOCTI IIOKa3HMKIB TEIJIOTBOPHOI 3/1aTHOCTI BYTi/UIA.

Mogenb, po3po6eHa B JOCII/PKEeHHI, 03BOJIsIE YHUKHYTH TPY/{OMICTKUX IIpOIieciB, OB’ I3aHUX 3 TPAAUIIITHIMH METOJaMH Ta 3/ifiCHIO-
BaTH OLiHKY BUIL[O] TETJIOTH 3TOPSIHHS BYTJLISI B PEXKUMI peasibHOTO 4acy. EMmipryHe oOrpyHTYBaHHS II0Ka3aJI0 BUCOKY TOUHICTh IIPOrHO3Y-
BaHHs MogieJi. TIpo 1e cBifunTh 3HaYeHHs1 R? Ha piBHI 0,9666, 1110 BKa3ye Ha BpaXyBaHHs B Hill IpubaM3HO 96,66 % AKCIIepCii BUIIOI TEIIOTH
3ropstHHS. 1i pe3ysibTaTHl mi/ITBep/PKYIOThCSI HU3bKMMH 3HAYEHHSIMU Cepe/IHbOKBA/IPATUYHOI TIOXMOKHU Ta KOPEHs 3 CepPeZHbOKBaJPATHYHOI
TTOXWUOKH, 1[0 TiKPECIII0e Yy/[0BY e(DeKTUBHICTh MOPiBHAHO 3 TPAAUIIIITHIMI METOZAMMU.

EdexTrBHe BUKOPUCTaHHS eKCILTyaTallilHIX JaHUX JO3BOJISIE He Ti/IbKY BUPIIIUTY 3aBJaHHS OLIiHKU BUIIOI TEIUIOTU 3TOPSIHHS B PEXU-
Mi peasIbHOrO Yacy, a i ONTUMI3yBaTH IIPOLEC 3rOPSIHHS Ta TOKPAIIUTH IPOAYKTUBHICTD eJIeKTPOCTaHIii. [IpakTHYHe 3aCTOCYBaHHS JAHUX
pe3y/IbTaTiB Mae KJIFOYOBE 3HAUEHHS J/IsI KOHTPOJIIO SIKOCTi BYTL/IJIS Ta YIIPABIiHHS POGOTOIO €JISKTPOCTAHINIT B PeXKUMIi peasIbHOTO Jacy, Hajja-
F0UM BaXKJIMBUM iHCTPYMEHT JIJI ONITHMI3allil yIIpaB/IiHHA B rajy3i BUpOOHMIITBA €Heprii.

Ha 3aBepiieHHs, B JOC/Ii/KEHH] yCITIIIHO po3po6IeHO Ta aripo60BaHO 3aCHOBAHUI Ha IAHUX ITi/XiJ| 711 TPOrHO3YBaHHS TEIIJIOTBOPHOI
3/1aTHOCTI BYTi/UIs B pexkuMi peasibHOro uacy. Llell mizfxiz Mae moTeHIiaa AJisl IKUPOKOTO 3aCTOCYBAHHS, 1110 J03BOJIUTh ITOKPALIUTH yIIpaB-
JIIHHSI BUPOOHHUIITBOM €Heprii Ta eKcIUIyaTaliiiny e(eKTUBHICTD y TraTysi, sika 3a/IMIIAEThCsl HAHOIIbIINM IOCTaYaJIbHUKOM €Hepril B CBiTi.

Kurr040Bi c10Ba: IIPOrHO3HE MOJIE/IIOBAHHS, ByT'JIbHA €JIeKTPOCTAHILifl, BUIL[A TEILJIOTA 3TOPSHHS, IPOTHO3yBAHHS B PeXKUMI pEaIbHOTO Uacy.



