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This study’s object is the processes of frequency and power
adjustment in the power system of Ukraine, which is connected to
parallel operation with a neighboring power system.

The current issues related to increasing the efficiency of
secondary frequency and power adjustment in the unified power
system of Ukraine, which operates in parallel with the European
power system (ENTSO-E), have been considered. The factors as-
sociated with the introduction of renewable energy sources, the
growing role of decentralized generation, and the need to take into
account the limitations of internal tie-lines in the power system
when distributing the load have been analyzed.

An analysis of approaches to automatic frequency and power
adjustment was conducted; the shortcomings of existing solutions
were identified, including simplification of the network topology,
failure to take into account the technical limitations of power
units and reserves, as well as limitations in internal controlled
tie-lines.

An improved approach to secondary adjustment based on the
method of predictive models has been proposed, which makes it
possible to take into account these limitations and improve the ef-
ficiency of secondary frequency and power adjustment in the pow-
er system. The study of the processes was performed on a dynamic
model of the power system with real parameters; the effectiveness
of the proposed approach was confirmed by comparison with the
conventional proportional-integral control law of the automatic
frequency and power control system.

It has been shown that the implementation of the devised ap-
proach provides a reduction in frequency recovery time by 8% and
prevents overloading of controlled sections, increasing the stability
and reliability of the power system under the conditions of mod-
ern challenges. The has proposed approach made it possible to
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increase the efficiency of secondary frequency and power control
in the power system.

Keywords: frequency control, power flow limitation, model pre-
dictive control, power system stability.
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The object of the study is a three-phase frequency convert-
er (FC) with an uncontrolled rectifier and pulse-width modula-
tion (PWM) of the output voltage, used for frequency regulation
of asynchronous motors (AM). The problem to be solved is the
improve the energy efficiency of the electric drive and the accuracy
of speed control while reducing harmonic distortions of voltage
and current, which is especially important for industrial installa-
tions operating in continuous or alternating mode. In the work in
the Mathcad environment, a mathematical model of the FC was
developed, including a power circuit, an algorithm for generating
PWM and dependencies for calculating the power factor, efficiency
and total harmonic distortion (THD). The model allows perform-
ing parametric studies of the effect of frequency and amplitude
of the output voltage on the energy indicators of the drive with a
high degree of detail. The simulation results showed that the op-
timized sinusoidal PWM algorithm with ordered switching distri-
bution reduces THD by 18-22% and increases the power factor to

0.94-0.96 due to a more uniform harmonic spectrum distribution
and reduced reactive losses. The advantage of the proposed model
is the ability to adapt to various AM operating modes and load con-
ditions without changing the structure of the power section, which
expands its practical application. The obtained results can be
used in the design and modernization of industrial electric drive
systems, pump and fan units, as well as in automated complexes
where economical, reliable and high-precision speed control is re-
quired. It further enables sensitivity checks and controller tuning
to evaluate PWM strategies under realistic limit.

Keywords: frequency converter, pulse-width modulation,
asynchronous motor, power factor, harmonic distortion.
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This study’s object is the aerodynamic characteristics of the
compressor diffusers in hydrogen-cooled turbogenerators.

This paper reports a solution to the task of improving the ef-
ficiency of a cooling system discharge unit. This issue relates to en-
abling the necessary gas consumption while reducing the number
of diffuser blades. The problem was solved by introducing a seal
with improved technological control capabilities and step-by-step
optimization of the diffuser flow part.

Another issue is the thermal loads on the power components
of the diffuser unit due to the action of circulating currents and
temperature gradients. The problem was solved by introducing
dielectric and non-magnetic elements into the structure, by ad-
ditional finning and multi-component design for the diffuser
strength circuits.

The main result is the designed multi-component diffuser
structure with a number of blades of 20 while enabling a head of
Hy =978 mm H,0. The adopted duct opening angle was 20°. Other
necessary geometric parameters were determined. The introduc-
tion of a multilayer seal made it possible to reduce the gap between
the impeller and the diffuser to 0.9 mm. The proposed design was
tested on the bench at a manufacturing enterprise.

The results of the study are attributed to the use of non-magnet-
ic and dielectric materials (AISI 321 steel and fiberglass), as well as
the introduction of additional strength decoupling elements.

A special feature of the proposed method is the application of
mathematical models based on the basic equations of gas dynam-
ics, taking into account the composition principles of engineering
alloys and synthetic materials. This could be achieved via a step-
by-step optimization of the design.

The proposed structure could be implemented when designing
and modernizing hydrogen-cooled turbogenerators.

Keywords: turbogenerator, compressor diffuser, multilayer
seal, gas-dynamic calculations, circulating currents.
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This study’s object is the technological process that occurs at
the power unit of a nuclear power plant, which is considered as a
complex technical system with a multi-level hierarchical structure of

functional subsystems. This paper addresses the task to improve the
efficiency of modeling, monitoring, and controlling the technological
process at a nuclear power plant as a complex technical system with
a multi-level hierarchical structure.

A new approach to modeling the modes of a nuclear power
plant based on system-cluster theory has been proposed. A clus-
ter structure with key subclusters has been built: power control,
protection, heat carrier adjustment, and emergency shutdown.
Mathematical models have been constructed that take into account
physical processes and logical-dynamic behavior of the monitoring
and control system.

A feature of the devised approach is the use of the value of
fractal dimensionality as a quantitative indicator of the self-similar
scaled structure of functional subclusters. An algorithm for calcu-
lating fractal dimensionality has been proposed, which allows for
real-time analysis of dynamic changes in the external and internal
structure of the power unit process control.

Threshold values of the fractal dimensionality of subclusters
have been determined for comparison with current parameters
under normal and emergency modes.

It was established that the loss of one control level in a sub-
cluster leads to a decrease in fractal dimensionality from 1.83
to 1.60, signaling a possible degradation of the SCADA level.

A model of a digital twin of the power unit process has been
built based on a system-cluster approach, which allows for the
implementation of visualization, simulation, monitoring, and di-
agnostics functions.

Keywords: power plant, fractal dimensionality, cluster model-
ing, digital twin, technological parameters, emergency.

References

1. Foshch, T., Portela, F., Machado, J., Maksimov, M. (2016). Regres-
sion Models of the Nuclear Power Unit VVER-1000 Using Data
Mining Techniques. Procedia Computer Science, 100, 253-262.
https://doi.org/10.1016/j.procs.2016.09.151

2. Puviani, P. C., Del Moro, T., Gonfiotti, B., Martelli, D., Giannetti, F.,
Zanino, R. et al. (2025). A novel Ansys CFX - RELAP5 coupling tool
for the transient thermal-hydraulic analysis of liquid metal systems.
Progress in Nuclear Energy, 180, 105590. https://doi.org/10.1016/
j-pnucene.2024.105590

3. Li,J.,, Wang, M., Fang, D., Wang, J., Liu, D., Tian, W. et al. (2021). CFD
simulation on the transient process of coolant mixing phenomenon
in reactor pressure vessel. Annals of Nuclear Energy, 153, 108045.
https://doi.org/10.1016/j.anucene.2020.108045

4. Zhang, K., Plianos, A., Raimondi, L., Abe, F., Sugawara, Y., Calis-
kanelli, I. et al. (2024). Towards safe, efficient long-reach manipula-
tion in nuclear decommissioning: A case study on fuel debris retrieval
at Fukushima Daiichi. Journal of Nuclear Science and Technology,
62 (1), 1-16. https://doi.org/10.1080/00223131.2024.2386478

5. Betzler, B. R., Powers, J. J., Worrall, A. (2017). Molten salt reactor
neutronics and fuel cycle modeling and simulation with SCALE.
Annals of Nuclear Energy, 101, 489-503. https://doi.org/10.1016/
j-anucene.2016.11.040

6. Dechenaux, B., Delcambre, T., Dumonteil, E. (2022). Percolation
properties of the neutron population in nuclear reactors. Physical
Review E, 106 (6). https://doi.org/10.1103/physreve.106.064126

7. Budanov, P., Kyrysov, 1., Oliinyk, Y., Brovko, K., Zhukov, S. (2025).
Fractal Approach for Researching Information Emergency Fea-
tures of Technological Parameters. International Journal of Com-
puting, 24 (1), 171-177. https://doi.org/10.47839/ijc.24.1.3889

8. Budanov, P., Oliinyk, Y., Cherniuk, A., Brovko, K. (2024). Dynamic
Fractal Cluster Model of Informational Space Technological Pro-
cess of Power Station. Information Technology for Education,


https://doi.org/10.1080/00223131.2024.2386478
https://oaktrust.library.tamu.edu/server/api/core/bitstreams/24440913-33e7-4938-9fcf-c6aa37860751/content
https://oaktrust.library.tamu.edu/server/api/core/bitstreams/24440913-33e7-4938-9fcf-c6aa37860751/content
https://doi.org/10.1109/access.2018.2875757
https://doi.org/10.1007/s13369-022-06736-2
http://orcid.org/0000-0002-1542-9390
http://orcid.org/0000-0002-9669-9316
https://orcid.org/0000-0001-6427-6805
https://orcid.org/0000-0002-1905-3546
http://orcid.org/0009-0000-1245-4649
https://orcid.org/0000-0003-2228-9936
http://orcid.org/0000-0002-4171-1875
https://orcid.org/0000-0003-4009-1990
https://orcid.org/0000-0002-7207-4282
http://orcid.org/0000-0002-2579-2986

Science, and Technics. Cham: Springer, 141-155. https://doi.org/
10.1007/978-3-031-71801-4_11

. Bugrii, N. A., Bykovskii, P. N., Vasil’ev, S. V., Epifanov, S. V., Koli-

bas, G. V., Korablev, K. V. et al. (2021). Integrated Modernization of
Safety Control Systems and Normal Operation Systems of Unit 3 of
Smolensk NPP. Atomic Energy, 129 (4), 222-226. https://doi.org/
10.1007/510512-021-00737-4

. Ramezani, A., Nazari, T., Noori-Kalkhoran, O. (2021). A pro-

posed improvement for the design of safety injection system in
VVER-1000/V446 reactor. Progress in Nuclear Energy, 137, 103767.
https://doi.org/10.1016/j.pnucene.2021.103767

. Budanov, P.,, Khomiak, E., Kyrysov, L., Brovko, K., Kalnoy, S., Karpen-

ko, O. (2022). Building a model of damage to the fractal structure of
the shell of the fuel element of a nuclear reactor. Eastern-European
Journal of Enterprise Technologies, 4 (8 (118)), 60-70. https://doi.org/
10.15587/1729-4061.2022.263374

12.

13.

14.

15.

Budanov, P., Kyrysov, 1., Brovko, K., Rudenko, D., Vasiuchenko, P.,
Nosyk, A. (2021). Development of a solar element model using
the method of fractal geometry theory. Eastern-European Journal
of Enterprise Technologies, 3 (8 (111)), 75-89. https://doi.org/
10.15587/1729-4061.2021.235882

Espinosa-Paredes, G., Cruz-Lopez, C.-A. (2024). A new compart-
mental fractional neutron point kinetic equations with different
fractional orders. Nuclear Engineering and Design, 423, 113184.
https://doi.org/10.1016/j.nucengdes.2024.113184

Budanov, P., Oliinyk, Y., Cherniuk, A., Brovko, K. (2024). Fractal
approach for the researching of information emergency features of
technological parameters. AIP Conference Proceedings. Al-Samawa,
3051 (1). https://doi.org/10.1063/5.0191648

Louis, H. K. (2021). Assessment of neutronic safety parameters of
VVER-1000 core under accident conditions. Progress in Nuclear En-
ergy, 132, 103609. https://doi.org/10.1016/j.pnucene.2020.103609


https://doi.org/10.1063/5.0191648
https://doi.org/10.1007/s10512-021-00737-4
https://doi.org/10.1007/s10512-021-00737-4

DOI: 10.15587/1729-4061.2025.336113
IMIABUINEHHA EEKTHBHOCTI BTOPHMHHOI'O PETYIIOBAHHA YACTOTH TA IIOTY>2KHOCTI B
EHEPTOCHCTEMI 3 BPAXYBAHHSIM ITEPETOKIB I10 BHYTPIITHIX IIEPETHHAX (c. 6-15)

0. C. Aupynscekuii, B. C. T'ynuii, A. b. Hecrepko, M. A. KoBasienko, O. B. Tumoxix

O6>€KTOM JIOCTIi/KEHHSI € MPOLECH PeryJII0BaHHS YacTOTH Ta IOTY)XXHOCTI B eHeprocucTeMi YKpaiHU, sika IiJIK/IIOueHa Ha MapajebHy
Po6OTY 3 CyCiJTHBOIO €HeproCHUCTEMOI0. PO3IVISTHYTO aKTyasIbHi IMUTAHHS MiABUILEHHS e()eKTUBHOCTI BTOPMHHOTO PETYJII0OBAaHHS YacTOTH Ta
TIOTY)XHOCTI B 00°€/JHaHii1 eHeprocucTeMi YKkpaiHu, 1I]0 ITPAIIOe apaIeIbHO 3 eBponeiicbkolo eHeprocuctemMoro (ENTSO-E). IIpoaHaizoBaHO
axTopu, sIKi MOB’s13aHi 3 BIIPOBA/PKEHHSIM BiZJHOBJIIOBAHUX JKepeJs eHeprii, 3pocTaHHsIM poJIi ZielleHTpali30BaHol reHepallii Ta HeoOXiJHICTIO
BpaxyBaHHS 00Me)XeHb BHYTPIIIIHIX IIEPEeTUHIB B eHEProcHCTeMi IIPX pO3MOALTI HaBaHTa)KeHHs. IIpoBeieHo aHaTi3 IiIX0/iB /{0 aBTOMAaTUYHO-
TO peryJIloBaHHs YaCTOTU Ta IOTYXKHOCTi, BUSIBJIEHO HeZIOJIiKU iCHYIOUMX pillleHb, cepe] IKMX CIIPOLIeHHs TOIOJIOriI Mepesxi, HeBpaxyBaHHS
TeXHIYHUX OOMeXeHb eHepro6JIoKiB i pe3epBiB, 0OMeXXeHb y BHYTPILIHIX KOHTPOJIbOBAHUX TIEPETHHAX. 3aIpOMIOHOBAHO BJJOCKOHAJIEHUN
IiZAXiZ 0 BTOPMHHOTO PETY/II0BAaHHS Ha OCHOBI METOZy ITIPOTHO3YIOUMX MOJEJIel, 1110 {03BOJISE BPAXOBYBATH I1i OOMEXEHHS Ta IIiJBUIIUTH
e(eKTUBHICT, BTOPUHHOIO PETY/IIOBAHHS YaCTOTH Ta MOTYXKHOCTI B eHeprocucreMi. JlocipkeHHs MpoIeciB BUKOHAHO Ha JUHAMIYHIil Mo-
JieJTi eHeprocucTeMH 3 peaIbHUMH ITapaMeTpaMy, a e(heKTUBHICTh 3aITPOIIOHOBAHOTO ITi/IXOAY ITiITBEP/PKEHO MOPiBHAHHAM i3 TpafULiiHIM
MIPOIOPLiHO-iHTerpaJIbHUM 3aKOHOM PETyJ/II0BAaHHS CHUCTEMU aBTOMAaTUYHOI'O PeTry/Il0BaHHS YacTOTH Ta IOTY>KHOCTI. IToka3aHo, 1110 BIIpoBa-
JOKEeHHsI po3po06JIeHOro Mi/Ixo/y 3abe3medye 3MeHIIeHHs Yacy Bi[HOBJIEHHs 4acTOTU Ha 8% Ta 3arobirae mepeBaHTa)KeHHIO KOHTPOJIbOBAHUX
TIEPETHHIB, MiJIBUIIYIOYN CTiHKicTh i Ha/iiiHICTE POGOTH €HEProCUCTEMH B YMOBAX CYYaCHUX BUKJIMKIB. 3aIpOIIOHOBAHUI Mi/IXi/l 03BOJIUB
MiABULIUTH e(DeKTUBHICTh BTOPUHHOTO PETy/II0OBAHHS YaCTOTH Ta IOTY)KHOCTI B €HEPTOCHCTEMI.

KUIro4oBi croBa: perysroBaHHS 9YacTOTH, 0OMEXEHHS IIePeTOKY MOTY>KHOCTI, METO, IIPOTHO3YIOUNX MOjieJiei], CTiHKiCTh €HeprocucTeMH.
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OOIHKA E®EKTHMBHOCTI EHEPTETMYHHNX XAPAKTEPHCTUK ACHHXPOHHOTI'O IBUT'YHA 3
BHKOPHMICTAHHSIM YACTOTHOI'O IIEPETBOPEHHS 3 IIUPOTHO-IMIIVJIbBCHOXO MOAYJIALIEIO (c. 16-25)

Makpal Zharkymbekova, Marat Mustafin, Nurgul Almuratova, Katipa Chezhimbayeva, Markhabat Sakitzhanov, Yerzhan Domalatov

06>eKkTOM JoCTipKeHHs € TpudasHuil neperBoproBay yacTotu (1Y) 3 HEKEPOBAHUM BUIIPAMJITYEM Ta HIMPOTHO-IMITYJIbCHOIO MOJY-
ssaniero (IIIM) BUXifHOI HANpyTH, [0 BUKOPHCTOBYETHCS AJIS YACTOTHOTO PETyTIOBAHHS aCMHXPOHHUX JABUTYHIB (A/l). IIpo6iaema, 1o
rnorpebye BUpIillIeHHS, TIOJISTAE Y MiZBUILIEHHI eHeproeeKTHBHOCTI eJIeKTPOIIPHUBOAY Ta TOUHOCTI PeryIioBaHHS IIBUAKOCTI IIPU OZHO-
YacHOMY 3MeHIIeHHi FapMOHIHUX CTIOTBOPEHb HAIIPYTH Ta CTPyMY, 1110 0COGJIMBO BaXKJIUBO JJIsi TPOMUCJIOBUX YCTAHOBOK, 110 TIPAI[FOIOTh
y Ge3nepepBHOMY a60 3MiHHOMY pexxuMi. ¥ po6oTi B cepeposuii Mathcad po3po6sieHo MaTeMaTH4Hy Mozesab 114, 1110 BKJIIOYAE CHJIOBY
cxeMy, aaroput™ redepariii IIIIM Ta 3a7exHOCTi /11 po3paxyHKy koediljieHTa nmotyxHocti, KK/ Ta moBHoro kxoediljieHTa rapMoHiiiHuX
criotBopeHb (KI'C). Moziesrb /103BOJIsiE BUKOHYBATH MAapaMeTPUYHI [OCIi/PKeHHs BIUIMBY YaCTOTH Ta aMIUIITY{ BHUXiJHOI Hampyrw Ha
€HEepreTUYHi MOKAa3HUKN IPUBOJY 3 BUCOKHUM CTyTIEHEM JleTasli3allii. Pe3syspTaTi MOJie/II0BaHHA TOKa3ajiy, 10 ONTHMi30BaHUM CHMHYCO-
iganpHUN anroputM LIIM 3 ynopsifKOBaHUM po3mofisoM KomyTaniit 3meHurye KI'C Ha 18-22% Ta 36iibInye KoedilieHT MOTY>KHOCTI A0
0,94-0,96 3aBAsKM GibII PIBHOMIPHOMY PO3IOALLY FApPMOHIK y CIIEKTpi Ta 3MEHIIEHHIO peaKTUBHUX BTpaT. IlepeBaroio 3arporoHOBaHOI
MO/ieJli € 37IaTHICTh a/JalITyBaTUCS /10 Pi3HUX peXXHMiB po6oTH AJl Ta yMOB HaBaHTa)KeHHSsI 6e3 3MiHU CTPYKTYPH CHUJIOBOI YaCTUHH, 1[0 PO3-
mIMpoe 11 MpaKTUYHe 3acTocyBaHHA. OTpUMaHi pe3y/bTaTH MOXKyTh OyTH BUKOPHCTaHI ITPH IMPOEKTYBAHHI Ta MOJiepHi3alii MpoMUCIOBUX
€JIEKTPOIIPUBOAHUX CUCTEM, HACOCHUX Ta BEHTUJIITOPHUX arperaTiB, a TAKOXX B aBTOMaTU30BaHMX KOMIUIEKCAX, e TOTpiGHe eKOHOMIYHe,
Ha/JiifiHe Ta BUCOKOTOYHE KepyBaHHs IIBUJKICTIO. Ile TakoX /103BOJIsiE MTPOBOAUTHU TepeBipKy UyTJIMBOCTI Ta HaJalITyBaHHS KOHTpoJepa
JuU1g oliHku crpareriit IIIIM B peajlbHUX MeXKax.

KurrouoBi coBa: mepeTBOpIOBay YaCTOTH, ITMPOTHO-IMITY/IbCHA MOAY/IALLS, ACHHXPOHHU IBUTYH, KOe(il[ieHT MOTY>XHOCTi, rapMOHiliHi
CIIOTBOPEHHS.
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CTBOPEHHA METOAY ITPOEKTYBAHHA BATATOKOMIIOHEHTHHX TN ®Y30PIB KOMITPECOPIB
TYPBOTEHEPATOPIB 3 BOOHEBUM OXOJIOIPKEHHAM (c. 26-38)

0. B. Tpetsk, C. C. KpaBueHko, b. K. Illecrak, [I. M. IlImitansHuii, M. A. ApedneBa, 1. I. TpeTsk, C. A. CeprieHko, A. €. Kopura

O6’eKTOM JIOCJIi/PKEHHS € aepoANHAMIUHI XapaKTepUCTUKY JU(y30piB KOMIIpecopiB TypOoreHepaTopiB 3 BOJHEBUM OXOJIOKEHHSIM.

B pociifpkeHHi BUpilIyBasach mpo6seMa IMifIBUIeHHs e(eKTUBHOCTI HarHiTaJIbHOTO By3JIa CHCTEMH OXOJIO[PKEHHS, TIOB’s13aHa 3 3a6e3-
TIeYeHHSIM HeoOXi{JHUX BUTpAT ra3y Ipu 3MeHIIeHH] KiJbKOCTi JlonaTok Judysopa. IIpo6ieMa BUpillyBasiach BBEAECHHSM YIIiIIbBHEHHS 3 110-
KpalleHOI0 MOYKJIMBICTIO TeXHOJIOTYHOTO PETY/II0OBAaHHS Ta TOKPOKOBOIO ONITHUMI3alli€lo MPOTOYHOI YaCTUHU Audy30pa. IHIIO00 Mpo6IeMoIo
€ TEIUIOBI HaBaHTA)KEHHs HA CHJIOBI KOMITOHEHTH By3J1a i(y30pa BHACTIAOK /il IUPKYJIIOIOYIX CTPYMiB Ta 4epe3 TeMITepaTypHi rpajlieHTH.
[Tpo6sieMa BUPIIIyBasach BIIPOBAPKEHHSIM JlieJIEKTPUYHUX | HEMarHiTHUX eJIEMEHTIB B KOHCTPYKIIitO, ZI0JJaTKOBOTO OpebpeHHs Ta 6araro-
KOMITOHEHTHOCTI /ISl CHJIOBUX KOHTYDIB udy3opa.



OCHOBHUM Pe3y/IbTaTOM JOCi/KEHHSI € CTBOPEHa KOHCTPYKIlisl 6araToKOMIIOHEHTHOro Judy30py 3 KiIbKicTio JiomaTok 20 rpu 3a6e3-
nedeHHi Hamopy Hy = 978 MM B. cT. IIpUHHATUI KyT PO3KPUTTS KaHaIy cTaHOBUB 20°. Bysn BU3HaveHi iHII HeoOXifHI reoMeTpuyHi ma-
pamMerpu. BripoBa/pkeHHs 6araTolIapoBOro ylliIbHEHHs /I03BOJIMJIO 3MEHIIUTH ITPOMDKOK MK po6ouuM KostecoM i audyszopom 7o 0,9 MM.
3aIporoHOBaHA KOHCTPYKILisl TPOMII/IA BUIIPOOYBAHHS Ha CTEH/ Mi/[IIPUEMCTBA-BUPOGHUKA.

Pe3y/IbTaTH MOSICHIOIOTHCS 3aCTOCYBaHHAM HEMArHITHUX Ta JiieJIeKTpUYHUX MaTtepiasis (crasp AISI 321 Ta CKJIOTEKCTOJIT), BIPOBa/KeH-
HAM JI0[JaTKOBUX €JIEMEHTIB CUJIOBOI PO3B’A3K1, IOKPOKOBOIO ONTUMi3alli€l0 MPOTOYHOI YaCTUHMU.

Oco6IMBICTIO 3aITPOIIOHOBAHOTO METO/y € BUKOPMCTAHHSI MaTEMAaTUYHUX MOJiesIel, 3aCHOBAHMX HAa OCHOBHHUX PiBHSIHHSIX Ia30/lMHAMIKH,
3 ypaxyBaHHSIM IPUHIMIIIB KOMIIO3HUI1il iHKeHEPHUX CIJIABiB i CHHTETUYHMX MaTepialiB Ta 3 TOKPOKOBOIO ONTUMI3aI[i€}0 KOHCTPYKILii.

3anporioHoBaHa KOHCTPYKIlig Mo)ke OyTH BIIPOBa/KeHa IPU MPOEKTYBaHHI Ta MojepHizallii Typ6oreHepaTopiB 3 BOAHEBUM OXO0JIO-
JOKEHHSAM.

KirrouoBi cioBa: Typ6GoreHeparop, Andy3op KoMIpecopa, 6araTolrapose YIiIbHEHHs, Ta30/iMHaMIiuHi PO3PaxyHKHU, LUPKYIIOI0YN
CTPYMHU.
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PO3POBKA IHOOPMAIIIMHOI MOAEJII IIU®POBOI0 ABIMTHUKA TEXHOJIOTTYHOI'O IIPOIIECY
EHEPT'OBJIOKY ATOMHOI EJIEKTPOCTAHIIII (c. 39-49)

II. ®. BygaHos, K. IO. BpoBko, B. €. MeibHUKOB, M. B. fIkumuyk, B. B. KoHoHOB, 1. I. Kupucos, A. M. Hocuk, O. B. KapnieHko,
C. E. Kaapuwuii, E. A. XoM'sIK

O6’eKTOM AOCIIiPKEHHSI € TeXHOJIOTIYHUI ITpoIiec, IKUi BifI0yBaeThCsl Ha eHepro6IoLi aTOMHOI eJIeKTPOCTAHII{I, 1[0 PO3IJIAAAETECS SIK
CKJIaJ{Ha TEXHIYHa cucTeMa 3 6araTopiBHEBOIO i€PapXidHOO CTPYKTYPOIO (DYHKI[IOHATBHUX ITiJICHCTEM. B paMKax JJOC/Ii/PKeHHs BUpilllyBajach
rpo6JieMa IiIBUIeHHsT e(eKTUBHOCTI MOJIe/IIOBaHHS, MOHITOPUHTY Ta yIIpaB/IiHHS TeXHOJIOIYHUM ITpoliecoM eHepro6yioky AEC sik ciuiaj-
HOI TeXHIYHOI CHCTeMH 3 6araTopiBHEBOIO i€PAPXiUHOIO CTPYKTYPOIO.

3arpornoHOBaHO HOBHII Ii/IXi/l 10 MOZIETFOBaHHS PeXXUMIB eHepro6s1oky AEC Ha OCHOBI CHCTeMHO-KJ1acTepHOI Teopii. CTBOpeHO KiiacTep-
Hy CTPYKTYpy 3 KJIFOUOBUMH ITiIkJIacCTepaMU: KepyBaHHs MOTY)KHICTIO, 3aXUCT, PETy/TI0BaHHA TEIJIOHOCIA Ta aBapiiiHa 3ymuHKa. Po3po6ieHo
MaTeMaTHYHi MOJieJIi, [0 BPaXOBYIOTh (Di3M4Hi IPOIIeCH Ta JIOTiKO-JUHAMIUHY ITOBEAIHKY CICTEMU MOHITOPHHTY i KOHTPOJTIO.

Oco6IMBICTIO PO3POG6JIEHOrO TiAXOAY € BUKOPUCTAHHS BeJIMYMHU (PPaKTaIbHOI PO3MIPHOCT] SIK KUIBKICHOTO ITOKa3HUKA CaMOIOAiGHOT
MacITaboBaHOI CTPYKTYpH (YHKIIOHATBHUX IMiAKIACTepiB. 3aIIpOIIOHOBAHO AJITOPUTM OOYMC/IEHHS (DPaKTaIbHOI PO3MIpHOCTI, SIKUI Z0-
3BOJISIE Y PEXKUMI peasIbHOrO 4acy 37iliCHIOBaTU aHaJIi3 AMHAMIYHUX 3MiH y 30BHIIlIHI} Ta BHYTPIllIHIl CTPYKTYpi KepyBaHHS TeXHOJIOTiYHUM
TIPOLIECOM €Hepro6IoKy.

Bu3HavyeHO TIOPOToBi 3HaUeHHST (hPAKTAILHOI pO3MipHOCTI Ti/IKIacTepiB /ISt TOPiBHSHHS 3 TOTOYHUMU ITapaMeTpaMu B IITATHUX i aBa-
piiiHUX pexuMax.

JIocifpkeHo, [0 BTpaTa OfHOTO PiBHS KepyBaHHS B MiJKJIACTEpi MPU3BOAUTH /10 3MEHIIeHHs (paKkTaabHoi po3mipHOocTi 3 1,83 7o 1,60,
CUTHAJIi3yX04U IIPO MOXJIUBY Jierpaganito SCADA-piBHs.

ITo6yzmoBaHO MoZie b MG POBOro ABIHMKA TeXHOJIOTTYHOTO IPOLieCy eHepro6JI0Ky Ha OCHOBI CCTEMHO-KJIACTEPHOTO IiIXOAY, 1110 103BO-
Jise peastizyBaty (yHKIiI Bisyasrizanii, CUMyJIAIii, MOHITOPHHTY Ta ZliarHOCTHKHU.

KirrouoBgi ciioBa: eeKTpocTaHIlisl, ppakTaabHa PO3MipHICTb, KJIacTepPHE MOJie/II0BaHH:A, IU(POBNUIi ABIHNUK, TEXHOJIOTIUHI TapaMeTpH,
aBapiitHiCTb.



