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This study investigates the process underlying the autonomy of
industrial enterprises that face critical instability of centralized power
supply and dynamic market tariffs.

Given the significant losses of generating capacities and frequent
interruptions in the supply of electricity, enterprises often use auton-
omous power sources. Optimal utilization of such sources requires
economic substantiation and construction of appropriate models.
The task of these models is to improve the economic efficiency and
energy independence of an enterprise by automating optimal control
over energy sources.

This work proposes a two-level system. The first level is re-
sponsible for forecasting energy consumption. The second one is
a deterministic optimization algorithm for automatic selection of
a power source and economically justified control over the operation-
al schedule of autonomous power sources.

When forecasting energy consumption, two models built on the
basis of Random Forest and LightGBM were compared. The models
yielded average absolute errors, as a percentage of the average, of
5-7% and 8-10%, which indicates their applicability for further deci-
sion-making.

Analysis of the optimization algorithm on real data revealed
overall energy cost savings of 9-12% compared to unoptimized use of
electricity from the grid. These results were achieved through timely
switching between central and alternative power sources. Switching
occurs when the use of the source becomes more economically advan-
tageous, subject to technical constraints.

The resulting system could be used by enterprises that require
uninterrupted power supply and exploit generators as alternative
power sources.

Keywords: enterprise energy consumption optimization, genera-
tor control, machine learning, LightGBM regression.
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The object of the study is the power supply system of the mining
enterprise Nova-Zinc LLP, located in Central region of Republic of
Kazakhstan, which specializes in the extraction and enrichment of
lead-zinc ores. Reliable power supply in mining is challenged by
heavy mechanical loads, vibration, and severe weather; this case study
is used only as an example of conditions common in many mining
regions worldwide. This study proposes a diagnostic-and-forecasting

method for distribution power systems based on routinely available
operational records and climatic indicators. The method was tested
using outage data from 2020-2024. Using least squares, a multivariate
regression model was obtained for feeder emergency outage duration
as a function of cable damage (F5), transformer failure (F6), and
the climatic factor (Climate). The model is significant overall (F-test
p <0.01) and explains 68.7% of downtime variation (R? = 0.687); re-
sidual diagnostics indicate normality and no autocorrelation. The av-
erage marginal effects are 7.561 h for cable failures, 3.314 h for trans-
former failures, and 2.418 h for climatic impacts, highlighting cables
as the dominant driver of prolonged outages. To assess energy per-
formance, a separate model was built for the loss share in the power
system as a function of outage duration, phase clashing (F3), and
Climate. This loss model has low explanatory power (R? = 0.2013)
and non-significant factor coefficients (p > 0.05). Finally, bivariate
regressions show that Climate strongly affects phase clashing (F3)
(R?*=0.793) and moderately affects ground faults (F1) and insulator
chipping (F2) (R?=0.533 each). The proposed method supports
maintenance prioritization, climate-mitigation measures, and con-
tinuous updating as new outage records are added, strengthening
decision-making and system robustness.

Keywords: power supply, diagnostics, failure prediction, reliabil-
ity, mining enterprise, regression analysis.
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This work explores energy processes in the array of photovoltaic
panels within an object’s power supply system under dynamic modes
of the partial-shading strip movement. The study aims to increase the
energy productivity of a photovoltaic panel array in the power supply
system at a local facility under partial shading conditions.

Based on climatic data, the methodology for modelling the move-
ment of a cloud shading strip, taking wind direction into account, has
been substantiated. The array model has been improved by introduc-
ing a partial-shading strip that moves in specified directions. That has

made it possible to assess the influence of strip direction and speed
on dynamic modes for selected panel configurations, based on their
location and connection topology.

In accordance with the adopted array power, possible configu-
rations with 16 photovoltaic panels, each of 655 W, have been deter-
mined. Modeling confirmed the complication of the trajectory of the
global maximum power point under the conditions of shading strip
movement. This manifests in the multiplicity of local maxima and in
the unpredictable trajectory of the global maximum, which depends
on the array configuration and the direction of strip movement.

It was established that the strip speed did not affect the perfor-
mance. According to the simulation results, recommended configu-
rations with minimal shading impact on energy performance were
obtained when the strip moved along the prevailing wind direction. It
was shown that the generation power along the prevailing directions of
the shading strip relative to the average value in all directions of move-
ment is not less than 96%. The trajectory of the global maximum is
monotonic, so no special algorithms are needed to track the maximum
power. This makes it possible, at a panel power of 655 W, to form array
configurations with a total power in the range of 3.93-15.72 kW.

Keywords: photovoltaic array configuration, shading strip move-
ment, global maximum power trajectory.
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The object of this study is a small modular gas-cooled fast reac-
tor (GFR) fuelled by UN-PuN with minor actinides (MA) addition.
The problem solved in this study is the identification of the impact
of MA addition on the criticality, fuel burnup stability, and nuclear
waste transmutation of the small modular GFR. The parameters stud-
ied include k-eff, macroscopic cross-section, conversion ratio (CR),
heavy nuclides inventory, and the probability of radiopharmaceu-
tical isotope production. The study was conducted using SRAC-
COREBN computational analysis, and the MA used in this study
were Pa-231, Am-241, and Np-237. The results obtained that the MA
addition, on average, results in a decrease in k-eff, the magnitude of
which depends on the type and concentration of MA. Macroscopic
cross-section analysis reveals shifts in values, such as an increase in
the Macroscopic cross-section absorption, particularly in the case
of Am-241. Then, an increase in the macroscopic cross-section of
fission is passed at high energies. The CR > 1 and inversion ratio of
heavy nuclide approximately are observed at 50% in all configura-
tions. Furthermore, the evolution of fission products such as Tc-99,
Rh-105, and I-135 suggests the chance production of radiophar-
maceutical isotope. Interpretation of the results show that adding
MA effect k-eff and CR because isotopes such as Am-241, Np-237,
and Pa-231 actively participate in fission and conversion of fissile
material using fast neutron spectrum. A key feature of obtained
results is a stable burnup profile, where the MA effectively functions
in target transmutation without disrupting the consumption of the
primary fissile fuel. These findings could be a technical basis for




supporting national energy security and sustainable nuclear waste

management.

Keywords: conversion ratio, GFR, COREBN, k-eff, minor ac-

tinide, radiopharmaceutical, SMR, transmutation
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This study explores heat and mass transfer processes in the
structural elements of an umbrella-type hydrogenerator, as well as
the ventilation and cooling system in the active components of the
hydrogenerator. A vertical synchronous air-cooled hydrogenerator
with a rated capacity of 60 MW has been investigated.

The task addressed relates to the cooling efficiency of generator
components. Conventional analytical calculation methods do not
make it possible to identify local overheating zones and pressure
distribution in complex ventilation channels. Therefore, it becomes
necessary to use numerical methods and algorithms to calculate and
analyze the cooling efficiency of the generator’s active parts.

The main result of this study is the designed structure of the
guide channels (blades) of the rotor, which provides the required
air flow rate of 45 m3/s. At the same time, the maximum values of
the winding temperature do not exceed the permissible values for
class F insulation.

The CFD calculation detailed the action of the superchargers
and showed the real pressure in the channels and the volume of air
passing through each section of the generator. The error between the
results from CFD modeling and analytical calculations is less than 3%.

The results are attributed to the detailed reproduction of the
geometry of the ventilation channels in the 3D model, which made
it possible to determine the real aerodynamic resistance and cooling
medium consumption.

The proposed method uses the boundary conditions of the third
kind for a comprehensive calculation of the conjugate heat and
mass transfer.

The proposed structure could be implemented in the design and
modernization of air-cooled hydrogenerators.

Keywords: hydrogenerator ventilation system, CFD simulation,
rotor channels, fan operating characteristic.
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The object of the study is the well gravity energy storage system
(WellGES) implemented in a vertical oil and gas well. The system con-
sists of a heavy load suspended on steel cables that moves along the
shaft of a discontinued well to convert potential energy into electrical
energy via generators. The inherent instability of renewable energy
sources requires the implementation of grid balancing technologies
and peak load coverage.

A concept is proposed that involves using the great depth of de-
commissioned oil and gas wells for gravity energy storage, as well as
the feasibility of using such technology for large-scale energy storage.

The well gravity energy storage system converts excess electrical
energy into potential mechanical energy. This conversion is carried out
by lifting a load-storage unit that moves freely along the wellbore using
a cable and a drum with an electric machine operating in engine mode.
When the load is lowered, the electric machine switches to regenerative
braking mode, returning the stored energy to the power grid.

The advantages of the well gravity energy storage system over
existing similar systems have been identified. In particular, the use of
a significant height difference (deep wells), lower capital investments
due to the use of ready-made objects, environmental safety, and
independence from atmospheric conditions. Kinematic and power
calculations of the system are carried out, including determining

energy consumption, calculation of the hoist, selection of an electric
machine and gear ratio of a multi-stage mechanism. Using the ex-
ample of well No. 64 — Dolyna (depth 2000 m, load 4000 kg), it was
calculated that the battery capacity is 22 kWh, which confirms the
possibility of implementing the system.

Keywords: gravity energy storage, wells, renewable energy
sources, load-storage unit.
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This study investigates processes related to thermal decompo-
sition and direct combustion of woody biomass derived from the
fast-growing energy willow Salix fragilis. The task addressed is pre-
determined by the lack of a sufficient database on kinetic parameters
required for the efficient utilization of woody biofuel in modern boiler
systems, particularly under conditions of transitioning from fossil to
renewable energy sources.

The thermal degradation pattern of woody biomass of different
ages and particle-size distributions was explored in detail using
differential thermogravimetry (DTG) and differential thermal analy-
sis (DTA). The results demonstrate empirical dependences of relative
mass loss of samples at heating, which made it possible to identify
the characteristic stages of thermal decomposition and the intensity
of mass transfer.

The clearly observed influence of biomass age and particle-size
distribution enabled identification of the key kinetic features that di-
rectly affect the combustion rate and completeness of fuel conversion.
These differences provide a more accurate prediction of fuel behavior
in actual power units and lay the basis for forming the primary da-
tabase of combustion kinetic constants. The results are attributed to
differences in the structural organization of the wood, the biomass
age, as well as the content of volatile components in samples of dif-
ferent age groups.

The practical application of the established dependences is
relevant for the design and optimization of boilers operating on com-
minuted woody biomass. The defined parameters make it possible to
optimize fuel particle-size composition, ensure a rational residence
time of biomass particles in the combustion zone, and improve the
energy efficiency of boiler units when replacing traditional fuels with
renewable raw materials.

Keywords: energy willow (Salix fragilis), thermal analysis, ther-
mal decomposition, thermogram, derivatograph.
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PO3POBKA CMCTEMMU ITPOI'HO3YBAHHSA EJIEKTPOCIIOJKMBAHHSA TA OIITUMAJIBHOI'O KEPYBAHHA PKEPEJIAMH
EJIEKTPOIIOCTAYAHHA IIIAIIPHEMCTBA B YMOBAX HECTABIUJIBHOT'O EHEPTOXXUBJIEHHA (c. 6-14)

I1. A. IlleBunK, B. €. IToapoBuii, 5. C. Hi

O6’eKTOM JIOCTi/KEHHS € TIpoliec 3a0e3MeueHHsI aBTOHOMHOCTI IIPOMUCJIOBUX IiIITIPUEMCTB B yMOBaxX KPUTUYHOI HecTabiIbHOCTI IIeHTpa-
JIi30BaHOTO €JIEKTPOIIOCTAYaHHS Ta AMHAMIYHUX PUHKOBUX TapUQiB.

B yMOBax 3HaUHMX BTpAT FeHEePYIOUHX IOTY)KHOCTel Ta YacTHX IepeGoiB y ITocTavyaHHi eJleKTpoeHeprii mifIrprueMcTBa 4acTO BUKOPUCTO-
BYIOTh aBTOHOMHI /PKepeJIa )KUBJIeHHs. ONTUMaIbHe BUKOPUCTAHHS TaKUX JPKepeJT IToTpebye eKOHOMIYHOTO OOIPYHTYBAHHS Ta PO3POOIeHHS
BiJIOBiAHUX MoJesiell. 3aBJaHHAM IJUX MOJiesIeld € MiZIBUIIEeHHS eKOHOMIUHOI e()eKTUBHOCT] Ta eHepreTUUHOI He3aJIeXKHOCT] MiAIprueMcTBa
LJISIXOM aBTOMATU3allii ONTUMaJIBHOTO YIIPaBJIiHHSA JpKepesiaMy eHeprii.

¥V po6oTi 3arponoHOBaHO ABOPiBHEBY cucTeMy. [lepiuiuii piBeHb Bi/JIIOBi/lae 3a IIPOrHO3YBAHHS €HEProCIIOKUBAHHSA. [Ipyruil — ferepMi-
HOBAaHMH aJrOpUTM ONTHMI3allil /jId aBTOMAaTUYHOTO BUOOPY JpKepesia XKUBJIEHHS Ta eKOHOMIUYHO OOI'PyHTOBAHOIO YIpaBJIiHHA rpadikom
PO6OTH aBTOHOMHUX J[KepeJT KUBICHHS.

ITpu IPOrHO3yBaHHI €HEeProCcHOXKUBaHHsI GyJI0 IIPOBEJIEHO MOPiBHSAHHS IBOX MojeIeil o6yaoBaHKX Ha ocHOBi Random Forest Ta LightGBM.
Moyiesti TpoAEMOHCTPYBAIN CepefHi aOCOMIOTHI MOXUOKH, Y BiZICOTKAX BiJ cepeHbOTO, 5-7% Ta 8-10%, 1[0 CBIAYNTH PO IXHIO MPHAATHICTD
JUISL TIOZIJIBIIOTO IIPUIMHSATTS PillleHb.

AHaJti3 po60TH aIropruTMy ONTUMI3alLlii Ha peaJIbHUX JaHUX ITPOIEMOHCTPYBAB 3arajlbHy eKOHOMII0O BUTpAT Ha €HEeProcro)KUBaHHS B Me-
JKax 9-12% NOpiBHSHO 3 HEONTUMi30BaHUM BUKODUCTaHHSIM eJIeKTpoeHeprii 3 Mepexki. LIuxX pe3ysbTaTiB JOCATHYTO 3aBAsIKA BYACHOMY Iepe-
MMKaHHI MK IJeHTpaJIbHUM Ta aJIbTepHATUBHUMMU JpKepesaMU eleKTporiocTayaHHs. [lepeMuKkaHHs BiZilOyBa€eThCs TOAI, KOJIM BUKOPUCTAHHS
JpKepesia CTae eKOHOMIYHO BUTIHIIIIMM 32 YMOBH JJOTPUMAaHHS TEXHIYHUX 0OMeXKeHb.

OrpuMaHa cucTeMa MoXKke GyTH 3aCTOCOBAaHA Ha IiIMPHEMCTBAX, SIKi BUMAraroTh 6e3repe6iiiHoOro rmocTayaHHs eJIeKTPOeHepril Ta BUKO-
PHUCTOBYIOTh I'€HEPATOPH SIK aJIbTEPHATHUBHI JpKepeJia )KUBJICHHS.

Kurro4oBi ciroBa: onTrMizalisi eHeprocloXXUBaHH MTiAMTPUEMCTBA, YIIPABJIiHHS I'eHepaTopaMy, MalllMHHe HaBYaHHs, perpecis Light GBM.
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PO3POBKA METOJY JIATHOCTHUKHU TA IPOCHO3YBAHHS CHCTEM EJIEKTPOIIOCTAYAHHS IPHUYOIOBYBHHUX
HIJIPUEMCTB (c. 15-26)

Aizada Kuanyshtaeva, Yevgeniy Kotov, Karshiga Smagulova, Fariza Abilzhanova

OG6’eKTOM JIOCTiZPKEHHS € CHCTeMa eJISKTPOIIoCTavaHHs ripHudomo6yBHoro mignpruemcrsa TOB «HoBa-LlnmHK», po3TamoBaHoro B LleH-
TpasbHOMY perioni PecryGuixu KazaxcraH, sike crienianizyeTbcst Ha BUOOYTKY Ta 36arayeHHi CBUHIIEBO-LIMHKOBUX pyA. Hagiline esiexrpo-
TIOCTa4aHHS B TipHUYOA00YBHUX MiAMIPUEMCTBAX CTUKAEThCS 3 TPYAHOIIAMU uYepe3 BeJMKi MeXaHi4Hi HaBaHTa)XXeHHsd, BiOparjifo Ta cyBopi
TIOrO/{Hi YMOBY; Iie TEMAaTHYHE JI0CTi/PKEHHS! BUKOPHCTOBYETHCS JIMIIE SIK IIPUKJI/] YMOB, OMINPEHUX y 6ararbox ripHU4000yBHIX perioHax
CBiTy. Y 1IbOMY JIOC/Ii/I)X€HHI ITPOITOHYETHCA METOJ, AIarHOCTUKU Ta IIPOrHO3yBaHHSA Il PO3INOZIIBYMX €HEProCUCTEM Ha OCHOBI CTaH/IapTHO
JIOCTYITHUX eKCIUTyaTaI[ilfHMX 3aIHCiB Ta KJIIMaTUYHUX MTOKa3HUKIB. MeToz 6yB IIPOTECTOBAHMI 3 BUKOPUCTAHHSAM JAHUX PO BiZKIIOYEHHS
3a 2020-2024 poxy. BUKOPHCTOBYIOUM MeTO/, HANMEHIINUX KBaJpaTiB, 6Y/I0 OTPUMaHO GaraToBUMipHY perpeciitHy Moziesib Jist TPUBaJIOCT] aBa-
piitHOrO BifKUTIOUeHHS difepa sk dyHKIT moukopreHHs kademro (F5), BigmoBu Tpancdopmaropa (F6) Ta kaimaruaHoro daxropa (Kirimar).
Mogesib € 3Havymoo 3aragoM (F-rect p < 0,01) Ta nosicHioe 68,7% Bapianii nmpocroro (R? = 0,687); 3aIMIIKOBA JIiarHOCTHUKA BKa3ye Ha HOP-
MaJIBHICTB Ta BificyTHiCTh aBTOKOpessLil. CepenHi rpaHNYHI epeKTU CTAaHOBJISATE 7,561 TOZ /IS BiAMOB KabeiB, 3,314 rof a1t BiIMOB TpaH-
cchopmaTopiB Ta 2,418 roz I KJIIIMaTUYHUX BIUIUBIB, 1[0 BUALIAE KabeJIi K JOMIHyI04y pyIIiliHy CHJIy TPUBAJINX Bi[KIIOYeHb. [[7Is1 OI[iHKH
eHepreTUYHOI e(peKTUBHOCTI Gy/I0 MOOYZOBAHO OKpEMy MOJIEJb /Il YaCTKU BTPAT B €HEProcucTeMi sIK (DYHKI[il TPUBAJIOCTI BiJIKIFOYEHHS,
Kouisiii das (F3) ta xiimary. L[ MOZesib BTPAaT Mae HU3bKY MOSICHIOBAIbHY cuity (R? = 0,2013) Ta He3HauHi koedinienTu daxropis (p > 0,05).
Hapemri, JBOBUMIpHi perpecii MoKasyoTh, 110 KIiMaT CUJIbHO BIUIMBAE Ha Kouisii a3 (F3) (R? = 0,793) Ta MOMIpHO BIUIMBAE HA 3AMHUKAHHS
na semuro (F1) Ta BigkomoBanHs izosstopa (F2) (R? = 0,533 KoXKeH). 3aIpOIOHOBaHUI METOJ IiITPUMYE ITPIOPUTE3ALTiI0 TEXHIYHOTO 06CTy-
TOBYBaHHS, 3aX0/H 1100 ITOM SIKIIIEHHS KJIIMaTHYHUX 3MiH Ta IIOCTiiiHe OHOBJICHHS B Mipy Z0ZJaBaHHSI HOBUX 3aIIMCIB IIPO BiJJKIFOYEHHS,
TTOCUJTIOIOY Y TPUMHATTSA pillleHb Ta CTilKiCTh cucTeMMU.

KUIro4oBi c10Ba: eIeKTPOIIOCTaYaHHs, AiarHOCTHKA, IIPOTHO3YBAHHS BifIMOB, HA/liHICTh, TipHMYO/00yBHE IiAANPHIEMCTBO, perpeciii-
HUU aHaIi3.
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BU3HAYEHHS KOH®ITYPAIII ®POTOEJIEKTPUYHOI'O MACHUBY 13 SMEHIIIEHUM BILIMBOM YACTKOBOTO
3ATIHEHHA HA EHEPTETUYHY ITPOAYKTUBHICTD (c. 27-36)

0. O. IllaBpoJIKiH, I. B. Kpyrak, I. O. IIBeguukosa, T. [. bina, A. B. ITiconpkuii

OG6’eKTOM JIOCJIi/PKEHHS € eHEePreTUYHi IpoIiecy B MacUBi (DOTOEIEKTPUYHUX ITAHEJIeil CUCTEMH eJIEKTPOXKUBIIEHHS 00’ €EKTY B IUHA-
MIYHHUX pe)XXUMax pyxy CMyTd 4acTKOBOT'O 3aTiHeHHs. Po6oTa cripssMoBaHa Ha MiABUIIEHHS eHepTeTUYHOI IPOAYKTUBHOCTI MacuBy (oTO-
€JISKTPUYHUX ITaHesIeH B CUCTeM] eJIeKTPOXKUBIICHHS JIOKAJIBHOTO 06’€KTa B YMOBAX YaCTKOBOI'O 3aTiHEHHs. 3TiIHO KJIIMaTUYHUX JaHUX
00I'PYHTOBAHO METOAUKY MOJIe/TIFOBaHHS PyXy CMyTH 3aTiHEeHHs XMapaMU 3 ypaXyBaHHAM HalpaMy BiTpy. YI0CKOHa/IeHO MOJieJIb MaCUBY
3 BBEICHHSIM CMYT'H YaCTKOBOTO 3aTiHEHHs, IO PyXaeThCs B 33/laHUX HampsMax. Lle /03BOIIIIO 3AiHCHUTH B JWHAMIYHUX PeXXHMax



OIIiHKy BIIJIMBY HAaIlpsIMy Ta IIBUJKOCTI PyXy CMYTH s 06paHUX KOHiryparjiii maHese# 3TigHO IX po3TalryBaHHIO Ta TOMOJOTII 3’ex-
HaHHA. BiAnosigHO 10 MpUIHATOI MOTY)KHOCTI MacUBy BU3HA4€HO MOXUIMBI KOHiryparii 3 BUKOpUCTaHHAM 16 (OTOEJeKTPUIHUX
rmaHesedl MOTYXKHICTIO 655 BT KojkHa. MojeTI0BaHHIM MiTBEP/KEHO YCKIaJHEHHS TPA€KTOPil TOUYKH I7106aTbHOI0 MAKCUMYMY ITOTYXK-
HOCTi B yMOBaX pyXy CMyT# 3aTiHeHHs. Lle MposBIsSEThCS Y MHOXKMHHOCTI JIOKAJIbBHUX MaKCUMYMIiB, Hellepej0adyBaHiil TpaekTopil pyxy
r7106aIbHOT0 MAKCUMYMY B 3aJI€XKHOCTI Bijl KOHirypaiiii MacuBy Ta HalpsAMy pyXy CMyTrd. BCTaHOBJIEHO BiZICyTHiCTb BIUIUBY HIBUAKOCTI
CMyTH Ha TOKa3HUKU. 3a pe3yJbTaTaMM MO/IeJI0OBAHHS BU3HAYEHO peKOMeH/I0BaHi KoHbirypanii 3 MiHiMaJbHUM BIUIMBOM 3aTiHEHHS
Ha eHepPreTUYHi MOKa3HUKU 3a PyXy CMYTH 3rifiHO MepeBaXKHUX HAIPSAMKIB BiTpy. [lokazaHo, 1110 IIOTY>KHICTh reHepallii 3a epeBaXKHUX
HaIpsIMiB CMyI'M 3aTiHEHHs BiZJHOCHO CepeJHBOI0 3HAYEHHs 3a BCiMa HalnpsAMKaMU pyXy CTAaHOBUTH He MeHIIe 96%. TpaekrTopis pyxy
1J106aJIbHOT0 MaKCUMyMy € MOHOTOHHOIO, 10 He Iepefibauyae BUKOPUCTAHHS CIeliaJIbHUX aJrOPUTMIB Bi/ICTeKEHHS MaKCHUMaJIbHOI
noTy>KHOCTi. Ile [03BOJIsIe 3a MOTY)KHOCTI maHesiel 655 BT cdopmyBaTy KoHirypamii MacuBy i3 cymMapHOIO IOTY)XHICTIO B Jiarma-
30Hi 3.93-15.72 kBT.

Kimrouogi ciaoBa: koHbirypailisi poToeseKTpUYHOr0 MacKBy, PyX CMYTU 3aTiHEHHs, TPAEKTOPis IM106aTbHOTO0 MAKCHMYMY ITOTY>KHOCTI.
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BU3HAYEHHSA BIUINBY JOOJABAHHA MIHOPHUX AKTUHOI/IIB HA IIPOLIEC BUTOPAHHSA TA BUAUIEHHSA BAYKKUX
HYKJIIAIB Y MAJIMX MOAYJIbHUX MIBUAKHNX PEAKTOPAX 3 TASOBHM OXOJIO/I’KEHHAM, IIIO ITPAITIOIOTH HA
UN-PUN (c. 37-48)

Mila Hidayatul Aula, Ratna Dewi Syarifah, Ahmad Haris Rasidi, Abdulloh Hasan Shodiq, Muhammad Husein Shodiq,
Bekti Palupi, Nuri Trianti, Zaki Suud

OG6’€KTOM IIHOTO JIOCITI/PKEHHS € MaJTUil MOJYJIBHUI Ia300X0JI0/pKyBaIbHUI mBHKUI peaktop (I'IIP), mo npartoe Ha UN-PuN 3 goga-
BaHHSIM MiHOpHUX akTUHOIAIB (MA). IIpo6eMa, 1110 BUPINIyeThCS B IIbOMY JOCTI/KEHHI, Tosisirae B BU3HAU€HH| BILIMBY JjoflaBaHHs MA Ha
KPUTHUYHICTB, CTa6GiIbHICTS BUTOPAHHS ITAJINBA Ta TPAHCMYTAIil0 SIZIEPHUX BiIX0AiB Masioro MoayasHoro I'IIIP. ocrimpkyBaHi mapameTpu
BKJIIOYAIOTH k-eff, MakpocKommiyHuil nonepeyHuil nepepis, koedinient kousepcii (KK), kiybKicTh BaXKKUX HyKJIiIiB Ta HMOBIpHICTB yTBO-
peHHs pajgiodapMarieBTUYHUX i30TOMiB. JloC/TiKeHHS TPOBOAMIIOCS 32 ZIOIIOMOT00 06YHCII0BaIbHOT0 aHami3y SRAC-COREBN, a B sikocTi
MA, 110 BUKOPUCTOBYBAJIUCS B LIbOMY JOCJIi/pKeHHi, 6y/in BUKopucTaHi Pa-231, Am-241 ta Np-237. OTpuMaHi pe3y/IbTaTH I10Ka3yloTh, 10
nogaBaHHsI MA B cepeZJHbOMY IIPU3BOAUTD J0 3MEHILEHHS K-eff, BeJIMIMHA SIKOT0 3aJIe)KUTH Bifi TUITYy Ta KOHIIeHTpaii MA. MakpocKkoriu-
HUI1 ITOTIepeyHNil Tiepepi3 BUSBIISIE 3MiHM 3HAUEHb, TaKi K 301IbIIEHHSI MAKPOCKOIIIYHOTO ITOIIEPEYHOr0 Iepepidy MOITTMHAHHS, 0COOINBO
y BuUnajgky Am-241. IToriM, 36i1blIeHHSI MaKPOCKONIYHOTI'O MONIEPEYHOro Mepepisy MoAizy IpOXOAUTh IPU BUCOKUX eHeprisx. KK > 1 ta
KoedirieHT iHBepcil BaYKKOTO HyKJIifIa criocTepiraeTbcs MpuOAN3HO 50% y BCix KoHirypamisx. Kpim Toro, eBosronis MpoAyKTiB MOALLY,
Takux Ak Tc-99, Rh-105 Ta 1-135, cBif4UTH 1po BUIIAZKOBE YTBOPEHHA pajiiopapMalieBTUYHOTO i30ToIy. IHTeppeTalis pe3y/IbTaTiB IoKa-
3ye, 110 fogaBaHHsl MA BrnBae Ha k-eff Ta KK, ockisibku i3oTomnu, Taki sk Am-241, Np-237 ta Pa-231, akTUBHO GepyTh yJIacThb y MOALII Ta
IepeTBOPeHHi MaTepialy 3 BUKOPHUCTAHHSM CIIEKTPY HMIBUIKUX HEHTPOHIB. KIl0u0BOIO 0COGIMBICTIO OTPUMAHUX Pe3yJIbTATIB € cTabibHII
npodise BUropaHHs, fe MA edexktrBHO QyHKIiOHYe B IIi/IbOBiH TpaHCMyTallii, He TTOPYIIYIOYM CIIOXKMBaHHSA OCHOBHOTO JIITUThCS TTaJINBA,
o AinuThes. Li pe3ynbraT MOXKYTh OYyTH TEXHIYHOI0 OCHOBOIO [T MiATPUMKH HaIliOHAJIBHOI €HEPreTUYHOI 6e3IeKH Ta CTaJIoro yIpas-
JIIHHA AIePHUMU BiJJIXOJaMU.

Kurrouosi ciroBa: xoedinieHT kouBepcii, GFR, COREBN, k-eff, MiHOpHMIT akTHHOIZ, pagiodapManieBTHUHNN TIperapaT, MaTui MOy Ib-
HUI peaKkTop, TPaHCMYyTallisl.
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CTBOPEHHA METOAY OIIIHKHN E®EKTHMBHOCTI CHCTEMM OXOJIO/I’KEHHA TA BUSHAYEHHSA TEIIJIOBOI'O CTAHY
BEPTHUKAJIBHUX CUHXPOHHHX I''TPOTEHEPATOPIB 13 3ACTOCYBAHHAM TPHUBHMIPHOI'O
CFD-MOJEJIIOBAHH/I (c. 49-58)

A. B. €ropos, C. C. KpaBueHko, O. O. lyHes, O. O. Bacuises, [I. B. I'pomenko, C. I0. Jlykamesud, O. B. Byratios, K. O. JIaxos,
A. €. KoBpura, /1. M. OGizin

OG6’€KTOM JIOCITi/KEHHS € TIPOLIECH TeTUIOMAaco0OMiHy B KOHCTPYKTHBHUX €JIEMEHTAX Ti[poreHepaTopa Ta CHUCTeMa BEHTHJIALI i 0X0s10-
JDKeHHS] B aKTUBHUX KOMIIOHEHTax TifiporeHepaTopa. JJoCIipKyeThCsl BepTUKAIbHUM CHHXPOHHUI TifiporeHepaTop 30HTUYHOIO TUITY 3 IOBi-
TPSAHUM OXOJIO/PKEHHSIM MOTYXXHicTI0 60 MBT.

B pocimkenHi BupimyBasachk mpo6aeMa eeKTUBHOCTI OXOJIOZPKEHHS By3JIiB TeHepaTopa Py MOAEpHi3alii cucreMu BeHTH AL L. Tpa-
IULiMHI aHATITUYHI MeTOAY pO3paxyHKy He J03BOJISIOTH 3 JJOCTATHHOIO TOUYHICTIO BUSIBUTH JIOKAJIbHI 30HU IEperpiBy Ta pO3MOAIT TUCKY
B CKJIAJTHUX BEHTWISALIHHNX KaHaIaX. ToMy BUHMK/IA HEOOXi/[HICTh 3aCTOCYBAaHHS YUCEJbHUX METO/[iB Ta aJITOPUTMIB JIsI pO3PAXYHKY i aHa-
J1i3y epeKTHBHOCTI 0XO0JIO/[KEHHs aKTUBHUX YaCTUH reHepaTopa.

OCHOBHMM Pe3yJIbTaTOM JIOCJII/PKEHHS € CTBOPeHa KOHCTPYKIIisl HAIPSIMHUX KaHAJIB (JIONTATOK) pOTOpA, siKa 3abe3Ieuye HeOOXiJHY
BUTpATy MOBiTpst 45 M3/c. Tlpy [LOMY MaKCUMaJIbHi 3HAYEHHS TEMIIEPATypU 0OMOTOK He MepPEBUIYIOTh JOIyCTUMUX 3HAYEHb JIJIsl 130~
nsanii kinacy F.

CFD-po3paxyHOK JieTali3yBaB JIif0 HarHiTa4iB i T0Ka3aB peaJlbHUI TUCK y KaHAJIAX Ta 06’€M MOBITPsI, 110 ITPOXOUTH Yepe3 KOXKHY JAiTHKY
reHeparopa. [Toxu6ka Mi>k pe3ysbraTaMu MoesoBaHHsl CFD-MeTo0oM Ta aHaITUYHUMU pO3paxyHKaMH CTAHOBUTDH MeHIIIe 3%.

Pesy/ibTaTH MOSCHIOIOTHCS I€TA/IBHAM BiZITBOPEHHAM reOMeTpil BeHTWIALIHUX KaHaIiB y 3D-MozeIi, 110 J03BOJINJIO BUSHAUYNUTH Peaslb-
Hi aepoJiHaMi4Hi OIIOPU Ta BUTPATY OXOJIOJPKYIOYOIO CepeloBUIIA.

3anpornoHoBaHUi MeTO/i BUKOPHCTOBYe TPAHUYHI yMOBU TPETHOTO POJLY, OTPUMaHi 3a JONTOMOTOF0 YHCEeTbHOT0 MOZIETIOBAHHA (Di3UUHUX
IIPOIIECiB, /I/Is1 KOMIUIEKCHOTO PO3PaxyHKy CIIPsDKEHOTO TEIJIOMaco0OMiHy BCiX By3JIiB rifjporeHeparopa.

3ampornoHoBaHa KOHCTPYKIIis Moyke OyTH BITPOBa/pKeHa MY IIPOEKTyBaHHI Ta MOJIepHi3allil riZiporeHepaTopiB 3 MOBITPSTHUM OXOJIOIKEHHIM.

KurrouoBi cioBa: cricteMa BeHTWJIAII rifporeHeparopa, CFD-Mo/e/lfoBaHHS, KaHAIM POTOpa, poboda XapaKTePUCTHKA BEHTHJIATOPA.
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PO3POBKA KOHIIEIIIIII TPABITAIIIMTHIX HAKOIIMYYBAUIB EHEPTIi HA BA3I BUBEJEHUX I3 EKCIUIVATAIIIT
CBEP/JIOBHH (c. 59-66)

O. I10. Buts3s, P. B. PaukeBuy, I. 4. IleTpuk, E. B. BesikaHoB

OG’eKT OCTiPKEeHHS — CBEPAJIOBUHHUM TpaBiTamiHMi Hakorudysad eHeprii (WellGES), peasizoBaHUil y BepTHUKaJIbHOMY CTOBOYpi
HagrorazoBoi cBep/IoBMHU. CHCTeMa CKJIa[a€ThCs 3 BaXKKOTO BaHTAXY, IMiZIBIllIEHOr0 Ha CTaJ€BUX TPOCAX, AKUI IepeMilllyeThCa B3/I0BXK
cToBOYypa JIiKBi/[OBaHOI CBEPAJIOBUHU /ISl TIEPETBOPEHHS IOTEHI[iifHOI eHeprii B eJeKTpUYHY 3a JOIIOMOTro0 reHepaTopiB. IIpuTamMaHHa
BiZIHOB/IIOBAJIBHUM JKepeJslaM eHeprii HecTaGilbHICTh reHepallil BUMarae BIPOBA/KEHHs TEXHOJIOTiN GasaHCYBaHHS MePeXi Ta IOKPUTTS
MiKOBUX HaBaHTa)KEeHb.

3aIrpoIrtOHOBAaHO KOHIETIII|I0, SIKa MepeAidayae BUKOPHCTAHHS BEJIMKOI IIMOWHN BUBE/ICHNX 3 eKCIUTyaTarlii HAhTOBUX i ra30BUX CBEPAJIOBUH
JUIsl rpaBitaniitHoro 36epiraHHsl eHepril, a TAKOXK AOLUIBHICT BUKOPUCTAHHS TaKOl TEXHOJIOTIT JyIsl BeIMKOMACIITAGHOro 36epiraHHst eHeprii.

CBep/JIOBUHHMI IpaBiTallillHUII HAKOIIMYYyBad eHeprii IepeTBOPIOE HAIMILIKOBY €JIeKTPUYHY €HEpPrilo Ha MOTeHILIHY MeXaHiuHy eHep-
riro. /laHe mepeTBOPEeHHS 3/1iHCHIOETHCS IUIIXOM ITiZIFIOMy BaHTa)XKy-HaKOIIM4YyBaya, 10 BiJIbHO ITepeMilllyeThCsl B3ZIOBXK CTOBOypa CBep7Io-
BUHM 3a JIOTIOMOTOI0 Tpoca Ta 6apabaHa 3 eJIeKTPUYHOI0 MAIINHOIO, sIKa MPAIffoe B peXXuMi JABUTyHA. IIpH OIyCKaHHI BaHTaXy €JIeKTPUYHA
MalllMHA IIePeXOJUTh Y PEXKUM PEKyIlepaTUBHOI'O IaJIbMyBaHHs], I0OBEPTAI0YY HAKOIIMYEHY €HEPIilo B €JIEKTPOMEPEIXKY.

BusHauyeHo nepeBary CBep/JIOBUHHOrO rpaBiTaljiffHOro HakonuyyBaya eHeprii Hajl iCHyroUMMM aHaJOTiYHUMU CUCTeMaMU. 30KpeMma,
BHUKOPHCTAHHS 3HAYHOTO TIepernaly BUCOT (IJIMOOKI CBEp//IOBIHM) CITPHsiE MEHIINM KalliTaJIOBKJIQAEHHSM 3aBASKH BUKOPHCTAHHIO TOTOBUX
00’€KTiB, EKOJIOTiUHY 6e3I1eKy Ta He3aJIeXKHICTh Bifi arMocdepHHUX yMOB. [IpoBe/ieHO KiHEMaTUYHUII i CUJIOBHIT PO3PaXyHKHU CUCTEMH, BKJIIOYA-
F0YM BU3HAUEHHS €eHeProeEMHOCTI, PO3PaxyHOK IOJIiCIIACTY, Mig0ip eJIeKTPUYHOI MAIIMHU Ta IIePEAaBaIbHOTO YHCIa 6araToCTyIIeHEeBOTO Me-
xaHi3my. Ha npuxuiazi ceepzmoBunu Ne64 — [lonuHa (vim6usaa 2000 M, BaHTaXk 4000 KI') pO3pax0BaHo, 110 EMHICTh HAKOITMYyBadya CTAHOBUTD
22 kBT - rog, 110 IiATBepAYKYE MOXJIMBICTD peastizalil CUCTeMM.

KurrouoBi coBa: rpasiTarjiiiHe HaKOITMYEHHS €Hepril, CBep/JIOBUHA, BiZTHOBJIIOBaHI /pKepesia eHeprii, BAHTa)K-HAKOITIyBad.
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BHUSIBJIEHHS BILIMBY BIKY TA ®PAKIIMHOTO CKJIAZY JEPEBHOI BIOMACH HA KIHETUYHI XAPAKTEPUCTUKU
TEPMIYHOI JECTPYKIII (c. 67-78)

A. O. Kantycrsaacpkuii, K. O. PomaHoOBa, 1. P. TaysiHuyk, O. I. FOpacoBa

OG6’eKTOM AAHOTO JIOCJI/KEHHS € IPOIECH TePMIYHOTO PO3KJIay Ta MPSMOTO CIATIOBAHHS JIepeBHOI 6ioMacH IIBHAKOPOCTYYOi eHep-
rerryHoi Bep6u Salix fragilis. ITpo6yiema mosisirae y BifICyTHOCTI JOCTaTHBOI 6a3y KiHETUYHUX IapaMeTpiB, HEOOXi[HUX s e(eKTHBHOTO
BUKOPHCTAHHS [IepeBHOTO 6ioIaiBa B Cy4aCHUX KOTeJIbHUX YCTAHOBKAX, 0COGJIMBO B yMOBaX IePeXo/ly Bi/j BUKOITHUX eHepropecypcis /10 Bif-
HOBJIIOBAIBHUX. Y pOOOTI /IeTaJbHO ITPOaHali30BaHO O0COOIMBOCTI TEPMOZECTPYKIIii iepeBHOI 6ioMacH pi3HOro BiKy Ta (pakKiiiiHOro CKIaLy
i3 3acrocyBaHHAM MeTofiB AudepenLiitHol Tepmorpasimerpil (DTG) Ta audepenuiiinoro TepmiuHoro anamizy (DTA). OTpumani pesysnbrati
JIEMOHCTPYIOTb €MIIipAYHI 3aJIeXKHOCTI BiTHOCHOI BTPAaTU MacH 3pa3KiB y IIpolieci HarpiBaHHs, 110 JO3BOJIM/IO BU3HAYUTH XapaKTePHi CTazil
TEPMi4HOTO PO3KJIajly Ta iHTEHCUBHICTh MacOOOMiHY.

3aB/AKN YiTKO MPOCTEKYBAHOMY BILTMBY BiKOBHX XapaKTE€PUCTUK Ta (DPAKIIiHOTO CKJIay 6i0MacH CTajio MOXJIMBUM BUOKPEMHUTH KJTIO-
4oBi KiHETHYHI 0COGJIMBOCTI, SIKi Ge3rocepeiHbO BIUIMBAIOTh Ha IIBUAKICTH i MOBHOTY 3ropstHHS MaTepiaiy. Li BigMiHHOCTI 3a6e3redyoTh
TOYHilIle TPOTHO3yBaHHA TOBE/iHKH MaJlBa B PeaJibHUX eHepreTUYHUX arperaTax i CTBOPIOIOTh OCHOBY /I ()OPMyBaHHs IT€PBUHHOI 6a3u
KIHeTMYHUX KOHCTAHT CIIaJIOBaHHA. II0SICHIOIOTBCS OTPUMAaHi pe3y/IbTaTU Pi3HOIO CTPYKTYpPHOIO OpraHi3allie€lo JIepeBUHU, BiKOM JepeBHOL
6iomMacy Ta BMiCTOM JIETKMX KOMIIOHEHTIB y 3pa3Kax pi3HOro BiKy.

TIpakTHYHe 3aCTOCYBaHHS BCTAHOBJIEHUX 3aJIEXKHOCTEH MOJKJIMBE ITiJ| Yac IMPOEKTYBAHHS Ta ONTHMIi3allil po60TH KOTJIB, IO ITPAIIOI0Th
Ha noApi6HeHilt fiepeBHiit 6iomaci. BusHaueHi mapaMeTpu J03BOJISIOTh ONTUMI3YBaTH PpaKuitHuil CKJIaj ITaaBa, 3a6€311eYUTH PallioHaAIbHY
TPUBAJICTh IepeOyBaHHS YACTUHOK y 30Hi FOPiHHSA Ta MiBUIIUTH eHeproeeKTUBHICTh YCTAHOBOK 32 YMOBHU 3aMillleHHS TPAAUIIITHUX BUAIB
MaJIMBA BiZTHOBJIIOBAJIbHOIO CUPOBUHOIO.

Kirrouogi cioBa: eHepretuuHa Bep6a (Salix fragilis), Tepmiunuii anasis, TepmiuHa ecTpyKilis, TepMorpama, fepusarorpad.



