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Currently, diagnostics of the technical condition of the equipment of
electric and pumping stations is one of the urgent tasks of improving the reliability
of their operation, as well as optimal planning for the repair of the main and
auxiliary equipment [1]. One of the components of improving the reliability of the
operation of power plants is a system for diagnosing the technical condition of
powerful units and their auxiliary equipment [2].

The current state of long-term operated plants requires the use of such
diagnostic systems that would make it possible to detect malfunctions in the
normal operation of the equipment. This will not only prevent an emergency
failure of the equipment, but also ensure optimal planning for the withdrawal of
the main and auxiliary equipment of the power plant for repair [3].

The developed program for diagnosing auxiliary equipment of power plants
on the example of condition diagnostics is intended for early detection and
localization of certain defects and providing recommendations for their
elimination in smoke exhausters. The program must provide the issuance of the
appropriate protocols. Upon request, protocols of the current state of smoke
exhausters, assessment of the quality of repairs and special tests, as well as graphs
of retrospective parameter values for a period of time selected by the user [4]
should be obtained.

Diagnostics of the technical condition of both the main and auxiliary power
equipment of power plants, which include vertical pumps, smoke pumps, blow
fans, cooling systems, etc., assumes both the availability of modern technical
means of measuring and monitoring the current state of the unit and computer
equipment (SVT), and the development of operational diagnostic algorithms and
their software implementation [5]. Currently, the software and hardware complex
(PTK) of the automated process control system (Automated process control
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System) of unit No. 1 of the Talimarjan TPP has been developed and is
functioning. During the design, the PTC also included a subsystem for diagnostics
of elements of the main (steam boiler, turbine and generator) and auxiliary
equipment of the station (generator cooling and ventilation systems, traction
mechanisms and vertical pumps, smoke pumps).
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Fig. 1. Fragment of the diagnostic algorithm.

Diagnostics of auxiliary equipment in the proposed concept involves the
identification of malfunctions as a result of processing operational sensor readings
of the standard monitoring system, as well as readings entered manually once a
day and processing data based on the results of special tests. The conclusion about
the presence of a malfunction is made according to decision-making algorithms
with recommendations on further actions of the operational personnel of the
station in case of identified defects.

The diagnostic algorithms are constructed in the form of a stepwise logical
structure, at the first stage of which the parameters deviated from the normative
or reference values, which are commonly called diagnostic signs, are revealed.
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Based on the analysis of several (or one) diagnostic signs and, if necessary, some
additional conditions, logical decision-making chains such as rules (products) "if
... then ..." are formed. The issuance of messages to operational personnel about
suspected malfunctions is accompanied by a list of measures that can ensure their
search and elimination. A fragment of the diagnostic algorithm is shown in Fig. 1.

The result of the task of diagnosing any equipment, and, in particular,
vertical pumps, at a thermal power plant is the issuance of not only diagnostic
messages on the screen and printing for the operating personnel of the station, but
also the corresponding regulated documents. Such documents are:

1. Status assessment protocol.

2. Report of special tests.

3. Protocol for assessing the quality of repairs.

4. Graph of parameter values.

5. Protocol of retrospective values of parameters.

The program should ensure the issuance of appropriate protocols. Upon
request, protocols of the current state of the smoke pumps, quality assessments of
repairs and special tests, as well as graphs of retrospective parameter values for
the time period selected by the user should be obtained.

References

I. Rogovskii I. L. Consistency ensure the recovery of agricultural
machinery according to degree of resource's costs. Machinery & Energetics.
Journal of Rural Production Research. Kyiv. Ukraine 2019. Vol. 10 (4). P. 145—
150. https://doi.org/10.31548/machenergy.2019.04.145-150.

2. Voinalovych O., Hnatiuk O., Rogovskii I., Pokutnii O. Probability of
traumatic situations in mechanized processes in agriculture using mathematical
apparatus of Markov chain method. Engineering for Rural Development. 2019.
Vol. 18. P. 563-269. doi:10.22616/ERDev2019.18. N245.

3. Rogovskii 1. L. Algorithmicly determine the frequency of recovery of
agricultural machinery according to degree of resource's costs. Machinery &
Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 2020. Vol. 11
(1). P. 155-162. https://doi.org/10.31548/machenergy.2020.01.155-162.

4. Zagurskiy O., Pokusa Z., Pokusa F., Titova L., Rogovskii I. Study of
efficiency of transport processes of supply chains management under uncertainty.
Monograph. Opole: The Academy of Management and Administration in Opole,
2020; ISBN 978-83-66567-13-9; pp. 162.

5. Myhailovych Y., Rogovskii I., Korobko M., Berezova L. Experimental
studies of vibration load of synchronous threaded connections of grain harvester
combines. Engineering for Rural Development. 2023. Vol. 22. P. 908-914.
https://doi.org/10.22616/ERDev.2023.22. TF179.

287


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:HqhvjgTjE9cC
https://doi.org/10.31548/machenergy.2019.04.145-150
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=NtMJobMAAAAJ&cstart=20&pagesize=80&citation_for_view=NtMJobMAAAAJ:urP0JZOBBUsC
https://doi.org/10.31548/machenergy.2020.01.155-162
https://www.scopus.com/authid/detail.uri?authorId=57210794274
https://www.scopus.com/authid/detail.uri?authorId=58429582500
https://www.scopus.com/authid/detail.uri?authorId=57223093087
https://www.scopus.com/record/display.uri?eid=2-s2.0-85169919186&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85169919186&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85169919186&origin=resultslist&sort=plf-f
https://doi.org/10.22616/ERDev.2023.22.TF179

ISBN 978-617-8102-06-7

MiHicTepcTBO OCBITH | HayKu YKpaiHu

HauioHanbHMK yHiBepcuTeT GiopecypciB
i npupoaoKopUCTYBaHHA YKpaiHu
MexaHiko-TexHonoriyHun akynoTeT

Kadenpa cinbcbKkorocnogapcbkux MalumH
Ta cUCTeMOTexXHiKU imeHi akapgemika . M. BacuneHka

3BIPHHUHK

TE3 IOIIOBIAEH
XXV MIDKHAPOJHOI HAYKOBOI KOH®EPEHI[II

"Cyuacni npoonemu 3emnepoocokoi mexaniku'"
(1719 sncoemnsn 2024 poxy)

npuceaveniii 124-i piunuyi 3 OHA HAPOOIHCEHHA AKAOEMIKA
Ilempa Meghooitioeuua Bacunenxa, 95-it piunuyi 3 OHA 3aCHYy8AHHA
MexXaHiko-mexnonoziunozo axyromemy HYbBill Ykpainu

Mam’ami akademika
lMempa BacuneHka

Knuis — 2024



BbbK40.7

YK 631.17+62-52-631.3

JEL CLASSIFICATION Q 01; D 24; P 42
338

Pexomenoosarno 0o opyxy 36ipnux mes donosioeii XXV Mixcuapoonoi
Haykoeoi koughepenyii "Cyuacni npodnemu 3emnepobcokoi mexauixu'”
8YEHOI0 PAOOI0 MEXAHIKO-MEXHON021uH020 (aryrbmemy Hayionanvrnozo
VHigepcumemy 6iopecypcis i npupoooKopucmys8arHs Yxpainu
6i0 15 orcoemus 2024 poxy npomorxon Ne 3.

30ipuuk Te3 pgomoBimer XXV MixHapogHoi HAyKOBOi KOH(EpeHIIil
"CyuacHi mpoOiemu 3emiuepoOckkoi MexaHiku" (17-19 xostHs 2024 poky).
MOH VYkpainu, HarmionansHuit YHIBEPCUTET 6iopecypciB 1
IpUpOIOKOpUCTyBaHHSA Y Kpainu. Kuis. 2024. 527 c.

ISBN 978-617-8102-06-7

B 30ipHuKy Te3 mpencTaBieHO aHOTOBAHWM 3MICT JOIMOBIJEH HAyKOBO-
neJaroriyHuX MNpaliBHUKIB, HAYKOBHX CHIBpOOITHHKIB Ta acmipanTiB HYbill
VYkpainu, IpoBiTHUX BITYM3HSIHUX 1 3aKOPAOHHUX BUIIMX HABUAIHHHUX 3aKJIa/IiB
Ta HAYKOBHUX YCTAaHOB, B SIKHX PO3IJISJIAlOTHCS 3aBEpIICHI €Tanu po3poOoK 3:
PO3BUTKY Cy4YacHOi 3eMJIEPOOCBHKOT MEXaHIKM; MEXaHIKO-TEeXHOJOTTUHHX
nmpolieciB, poOOYMX OpraHiB Ta MalllMH JJIS POCIMHHUIITBA; MEXaHIKO-
TEXHOJIOTIYHUX TPOIECiB, POOOYMX OPraHiB Ta MAIIWH I TBAPWHHUIITBA,
CMapT-TEXHOJIOT1I  MAaIIMHOBUKOPUCTAHHSA, 1HXKEHEPHOTO  MEHEKMEHTY,
TEXHIYHOTO CEPBICY; TPAHCIIOPTHUX TEXHOJIOTIN Ta JIOTICTUKH; 1CTOpIi arpapHOi
OCBITM 1 HayKH; OyAIBHULTBA CUIBCBKUX TEPUTOPIN; HAAIMHOCTI MAaIWH JIs
CUIBCBKOIO, JIICOBOTO 1 BOJHOTO TOCHOJApPCTB Ta XapyOBHX TEXHOJIOTI;
YAOCKOHAJEHHSI Ta HOBI PO3pPOOKM O10TEXHOJIOTIYHUX MPOIIECIB 1 TEXHIYHUX
3ac00iB.

OpranizaniiHuii Komirer:
Trxauyk B.A. — 0.e.n., npog., pexkmop HayionanvHoeo ynigepcumemy biopecypcis
i npupoookopucmysanus Yxpainu (HYbill), conosa.
Hixonaenxo C.M. — 0.n.1., npog., akademix HAIIH, akademix HAAH, npe3udenm
HYhill, cnigzonos8a.
Touxa O.JI. — 0.c.-e.n, npog., npopekmopxa 3 HayKo80i pobomu ma iHHOBAYIUHOT
oisumvnocmi HYBill, cniszonosa.
bpamiwko B.B. — 0.m.n., npog., oexan HYbill, cniseonosa.



"Cyuachi npobremu semaepobceokoi mexaniku” (17—19 xoemus 2024 poxy)

Boumwx J[.I'. — k.m.u., npo., uren-xop. HAAH, npogecop rxageopu HYbIll,
cniezonoe6da.

Aoamyyk B.B. — 0.m.u., npog., akaoemix HAAH, oupexmop IMA AIIB.

Aynin B.B. — 0.m.n., npog., npoghecop xagpeopu L[HTY.

bapanoscoxuii B.M. — 0.m.u., npogh., THTY imeni lsana Ilynros.

bopax K.B. — 0.m.u., npog., sacmynnux oupekmopa KATDPK.

bpeouxin B.B. — 0.m.u., ooy., oexan /[BY.

Bepeynos B.A. — 0.c.-e.H., 0.i.H., npo., akademix HAAH, oupexmop HHCI'H
HAAH.

Beuepa O.M. — cm. euxn. xagpeopu HYPBIll, cekpemap opekomimemy
KOH@epeHyii.

T'ymentox 1O.O. — k.m.n., ooy., 3agidysau kageopu HYBIll.

I'yyon O.11. — k.m.H., 00Y., KePiBHUK NPUBAMHO20 NIONPUEMCMEA.

3y6ro B.M. — 0.m.u., npog., oexan CHAY.

leanuwun B.B. — 0.e.n., npog., axaoemix HAAH, pexmop 3BO « 1Y ».

lwenko T.J]. — k.n.u., npog., oupexmop Y « HMI][BDIIO».

Kanemuix I'M. — 0.e.n., npog., akademix HAAH, npezudoenm BHAY.

Kipuyk P.B. — k.m.H., npog., oexan JIHTY.

Kobeyv A.C. — 0.n. 3 depoic. ynp., npogh., pekmop JAEY.

Kosanuwun C.U. — x.m.n., npog., oexan JIHVII.

I'yyon O.I1. — k.m.n., 1acHuK i beHeyugiap azpapHux KOMNAHil.

Koszauenxo JILII. — npe3uoenm Ykpaincovkoi acpapnoi kongedepayii.

Kpasuyx B.I. — 0.m.n., npo., akxademix HAAH, oupexmop YMI AIIL

Kponisenuuii BM. — x.m.n., npogh., pekmop LIHTY.

Kynveasuii B.®. — ecenepanvuuti oupexmop BI'O «VYkpaincoka acoyiayia
a2papHux IHICEHEPIB ).

Kropuee B.M. — 0.m.1., npo@., unen-xop. HAAH, paonux pekmopa TIHATY imeni
JImumpa Momophozo.

Kropues C.B. — 0.m.n., npop., pexkmop T/[ATY imeni [Imumpa Momoproeo.
Jlaspinenxo O.T. — k.m.H., doy. kageopu HYbill.

Jhykau B.C. — k.n.u., npo@., oupexmop BIl HYBill « HATI».

Mapywax 11.0. — 0.m.n., npogh., npopexmop THTY imeni leana Ilynios.
Menvruk B.1. — 0.m.1., npog., npoghecop kagheopu /[bY.

Mupounenko B.I'. — 0.m.u., npog., IMA AIIB.

Mopo3z O.0. — I'onosa Bepxosnoi Paou Ykpainu 060x ckiuxauw.

Haouxkmo B.T. — 0.m.n., npog., unen-kop. HAAH, npogecop xapeopu THATY
imeni [Imumpa Momopnoeo.

lanyup FO.1. — k.m.n., ooy., oexan 3BO « 1Y ».

llacmyxoe B.1. — 0.m.1., npog., npoghecop xagpeopu L[HTY.

Hununaxa C.®. — 0.m.H., npogh., 3asioysau kagedpu HYBill YVrpainu.

Ilyeau A.M. — 0.H. 3 Oepoic. ynp., npod., oexan J[/IAEY.

Ilywxa O.C. — k.m.n., ooy., npopexmop YHYC.

Pebenko B.I. — k.m.u., ooy., ooyenm xageopu HYBIll.

3



